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Preface 

 
This book includes 46 chapters. These are presented in 8 sections. 

Each chapter has its own focus and theme A brief description of each of 
the sections follows. 

Medicine: Section one examines some topics on the recovery effects of 
non-invasive repetitive transcranial magnetic stimulation, experimental 
models of stroke, children nutrition and nutritional development, fetal 
growth restriction, gestational diabetes mellitus 

Dentistry: Section two contains two chapters on treatment of 
temporomandibular joint diseases and malocclusion in temporoman-
dibular joint disorders. 

Nursing: Section three deals with the topics on assertive behaviour in 
life, pre-operative fasting, oxygenation application and nursing care in 
cardiovascular surgery, practices in neonatal nursing care, risky health 
behaviors in the adolescence, nursing care in heart-lung transplantation, 
health promotion and disease prevention, difficulties of nurses, giving 
palliative care, nursing management in forensic cases 

Midwifery: This section has topics on sleep quality during pregnancy 
and postpartum period, consultancy services in infertility treatment 
process, individualized developmental care and midwifery in newborns, 
preconceptional and interconceptional care, elective cesarean section and 
its effect on maternal and infant health, unintended pregnancy and 
abortions, effects of medicalization on maternal health at birth, pain in the 
phases of women's life. 

Nutrition and Dietetics: Section five focuses on treatment approaches 
to muscle dysmorphic disorder, kidney stone epidemiology, types and 
medical nutrition therapy, type 2 diabetes and oxidative stress, omega 3 
fatty acids and inflammatory bowel diseases, the effect of capsaicin on the 
sense of bitterness and energy expenditure,  

Child development: This section has chapters related to the themes 
on father's role in the development of the child, diagnosis and evaluation, 
determination of mothers’ education need related to health and 
development of babies via midwives, the effect of Covid-19 pandemic on 
media usage habits of children. 

Health management: leadership in nursing management and famus 
leading nurses, conflict in healthcare organizations, healthcare 
organizations in terms of European Union and Turkish legislations, 
auditing services at institutions providing patient treatment are the topics 
included in this section. 

Section seven focuses the topics on health education: It includes 
future of medical education curriculum, education program of healthcare 
management for non-native English speakers university students, the 
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attitudes of health sciences students towards older adults    
This book contains current and important studies in many branches of 

health sciences. Each chapter is written by academicians who are experts in 
the subject. Therefore, we hope that it will be useful to health sciences 
professionals, students and other experts.  

We would like to thank the authors who made important contributions 
to the publication process of the book and made a good cooperation with us. 
We particularly wish to express our thanks to the team at St. Kliment 
Ohridski University Publishing House for preparing the book for 
publication.   
 
May, 2021 

----------The Editors 
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Chapter 1 
 

The Recovery Effects of Non-Invasive Repetitive Transcranial 

Magnetic Stimulation (rTMS) in Experimental Models of Stroke 
 

Anzel BAHADIR1 and Guven AKCAY2 
1 Düzce University, Faculty of Medicine, Department of Biophysics, Düzce, Turkey   
2 Hitit University, Faculty of Medicine, Department of Biophysics, Çorum, Turkey   

 

 

 

1. BACKGROUND  

Stroke 

Cerebrovascular diseases (CVDs) are defined as central nervous system 

diseases that occur as a result of occlusion or bleeding of the vessels due to 

changes in the vessels feeding the brain or in the properties of the blood. The 

CVDs account for more than 80% of neurological diseases that require hospital 

treatment [1]. Cerebral ischemia (stroke) is defined as a reduction in cerebral 

blood flow (CBF) in part or all of the brain, resulting from oxygen and glucose 

deprivation when blood flow is suddenly interrupted by occlusion of a vessel [2]. 

In focal ischemia, the CBF decreases in a certain region of the brain, whereas in 

global ischemia, the CBF decreases in the entire brain. When the cerebral artery 

that supplies blood to the brain is clogged, the blood inflow in the central region 

of the area supplied by the artery falls below the critical level, and the blood flow 

for the areas just around the center is insufficient to maintain the function and 

vitality of the neurons [1]. Stroke is the second major reason for death in the 

world [3]. Every year, approximately 17 million people suffer from stroke in the 

world and 6 million people die due to stroke [4]. In addition, it is estimated that in 

the next 10 years, approximately 70 million people will be at risk of stroke, 12 

million people will die due to stroke, and 200 million will be disabled as a result 

of stroke [5]. However, in recent years, it has been determined that there has been 

a decrease in the incidence of stroke and mortality in developed countries around 

the world and that there is no change in developing countries [6]. The increasing 

stroke mortality rate with the development of new methods of diagnostic and 

treatment facilities has decreased in developed countries. Besides, it is estimated 

that more stroke cases will increase more in developing countries due to the lack 

of diagnosis and treatment, and also the risk of stroke may be higher in the 

elderly owing to the gradual increase in the elderly population [7]. Stroke poses a 

serious problem sociologically, psychologically, and economically in many 

societies. For this reason, the prevention of stroke and the application of effective 

treatments are of great importance for health in the world. Accordingly, it is 

aimed to develop treatment methods that will accelerate the recovery of patients 

by preventing reperfusion damage after ischemia in stroke disease in scientific 
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researches. Experimental animal models in scientific researches are often used to 

discover new agents for the treatment of ischemia-reperfusion and to develop new 

treatment protocols [8, 9]. As experimental animal models, rat and mouse global 

cerebral ischemia, focal cerebral ischemia, and forebrain ischemia models are 

mostly used in the therapy treatment of cerebral ischemic diseases in humans. 

Experimental animal models of global or focal cerebral ischemia artery ligation 

of one or more mechanical or artery lumen occlusion are created with the object. 

Although there is no collateral flow in global ischemia, there is a small amount of 

blood flow around the ischemic area with collateral circulation in focal ischemia 

and the tissues in this area can survive for a certain period of time. Focal cerebral 

ischemia is the most common type of ischemia encountered in the clinic and the 

most important reason is the occlusion of the internal carotid artery or its largest 

branch, the middle cerebral artery (MCA) [8]. The majority of strokes develop in 

the brain area supplied by the MCA, the largest branch of the internal carotid 

artery, and middle cerebral artery occlusions (MCAO) are the most commonly 

used experimental cerebral ischemia-reperfusion model [9]. Photothrompotic 

ischemia (PTI) is another preferred experimental ischemia model to research the 

molecular and cellular foundations of paralysis neurodegeneration, 

neuroprotection, and neural regeneration by inducing ischemic damage through 

photo-activation in a specific cortical area. Furthermore, this model is an 

ischemia model that does not require a craniotomy, requires minimally invasive 

surgical intervention, has a low mortality rate, and is applied to an ischemic 

lesion by targeting the laser beam to a predetermined brain region [10]. The PTI 

stroke model triggers ischemic damage in the target cortical area through photo-

activation by the pre-injecting light-sensitive dye. This dye activates and 

generates singlet oxygen damaging the constituents of endothelial cell 

membranes, triggering platelet aggregation and thrombi formation ultimately 

determines the impairment of local blood flow by creating thrombi. In addition, 

intracerebral hemorrhage (ICH) is a stroke subtype by high morbidity and 

mortality rates. The ICH model is widely used in studies on rodent brain structure 

and development. ICH occurs when a weakened vein ruptures and bleeds into the 

brain [11]. Also, it is described by spontaneous hemorrhage in the brain 

parenchyma and is related to elevated mortality and morbidity rates. An 

experimental animal model of spontaneous ICH imitating the development of 

early and late brain damage after ICH is an extremely useful procedure for 

exploring the fundamentals of ICH-induced brain damage mechanisms and 

assessing possible curative strategies [12]. 

2. NON-INVASIVE BRAIN STIMULATION (NIBS) TECHNIQUES 

Neuromodulation and Transcranial Magnetic Stimulation (TMS) 

Neuromodulation is the "technology impacting on the neural interface" used 

in the stimulation, inhibition, regulation, and modification or the alteration of its 

activity as therapeutic, either chemically or electrically, in peripheral, central, or 

autonomic nervous systems. This technology can alter the brain's electrical and 
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chemical nervous system function in a non-destructive, reversible, and adjustable 

manner [13]. Neuromodulation is defined as a field of medicine, bioengineering, 

and science that includes electrically or chemically invasive, or non-invasive 

technologies to improve people’s quality of life and functioning according to the 

International Neuromodulation Society (INS) [14]. Brain stimulation applications 

in neurological sciences have been increasing rapidly in recent years. It is 

possible to precisely stimulate deep neuronal structures such as subthalamic, 

thalamic, and pallidal nuclei by deep brain stimulation (DBS) therapy. This 

therapy is used in the clinic for the treatment of improved Parkinson's disease 

[15], provides good results in dystonia [16] and tremor control [17], and has 

shown promise in treating mood disorders [18] and obsessive-compulsive 

disorders [19]. Electrodes placed to the epidural space over the motor cortex are 

used for motor cortex stimulation [20], as they relieve much chronic neuropathic 

pain [21]. Transcranial magnetic stimulation (TMS), transcranial direct current 

stimulation (tDCS), electroconvulsive therapy (ECT), and DBS are applications 

commonly used in brain stimulation. Although DBS and ECT applications have 

made significant progress, they produce a significant risk when the skull and 

brain are surgically entered. Because of the disadvantages of surgical procedures, 

neuromodulation and TMS have become promising methods in recent years due 

to their safe capacity to regulate brain activity in a more accessible and cost-

effective manner. Neuromodulation applications are responsive to endogenous 

neuromodulation of real-time measurements of brain activity such as 

electroencephalogram (EEG) [22, 23]. In recent years, the focus has been on two 

non-invasive brain stimulation (NIBS) neuromodulator techniques, namely TMS 

and low-intensity tDCS, which stimulate the human brain through the scalp. 

Significant research has been accomplished on the TMS, which induces electrical 

stimulus currents in the brain, using a great, rapidly changing magnetic field [13]. 

These studies show that TMS can be a strong and useful approach for 

neuromodulation [22, 23]. It is not known to have any side effects other than mild 

headache and discomfort at the TMS site. The TMS is based on Faraday's law, 

which is the principle of electromagnetic induction of an electric field. Besides, it 

is a non-invasive, painless neurostimulation and neuromodulation technique [24]. 

Magnetic stimulation therapy (MST) was first applied to patients with multiple 

sclerosis (MS) and motor neuron patients in 1987 by Barker and colleagues [24, 

25]. Today, TMS treatment is used clinically in many diseases such as stroke, 

Parkinson's, myelopathies, pain, aphasia, dyskinesia, dementia, schizophrenia, 

migraine [15, 16, 18, 26-29]. It is a technique that aims to create a small and 

temporary electric current in the cerebral cortex by a very strong magnetic field 

created by a stimulating coil. When TMS is performed to the cerebral cortex, high 

focal depolarization occurs in the under electric field application. This 

depolarization spreads to regions connected by the synaptic pathway. In the TMS, 

the strength of the electric field, its distribution, and the depth of the stimulation 

penetration into the tissue determine the basis of the stimulation. In the TMS 

technique, factors such as the shape and orientation of the magnetic coil with the 
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size, anatomical features, electrical conductivity, excitation intensity of the 

stimulated tissue, and also applied magnetic field intensity, waveform 

(monophasic or biphasic) and magnetic field distribution can change the 

excitation properties of the studied tissue [30, 31].  

TMS application can be in three ways as single-pulse TMS (spTMS), paired-

pulse TMS (ppTMS) or the most used repetitive TMS (rTMS). The spTMS 

stimulates the nerves by generating a magnetic field pulse of the highest 

amplitude in the 1-2 Tesla range. In SpTMS, the magnetic field pulses are 

monophasic. The electric field induced in the body is proportional to the rate of 

change of the magnetic field [32]. The spTMS and ppTMS applications have 

been reported to be efficient and safe in analyzing a diversity of motor cortex 

excitability (MCE) measurements, with the inclusion of resting motor evoked 

potential (MEP) amplitude, long-interval intracortical inhibition, short-interval 

intracortical inhibition, and intracortical facilitation [33]. The rTMS is applied at 

frequencies set to stimulate alters in cortical excitability. This excitability lasts 

longer than the stimulus implementation time between minutes or hours, and 

more persistent alters in reported clinical results are seen when rTMS is 

implemented by sessions per day for a week to six weeks [34]. Short-term effects 

(seconds-minutes) after stimulation are due to the ionic balance changes around 

the activated cell population, while long-term effects (30-60 minutes) appear to 

be due to synaptic changes between axons of cortical neurons. These synaptic 

changes are called long-term potentiation (LTP) and long-term depression (LTD). 

The rTMS effects vary according to the application location, frequency, intensity, 

number of trains, and pulse pattern of the stimulus [30, 31]. According to the 

most used frequency types, cortical excitability decreases at low frequencies 

(LF)-rTMS (≤1 Hz), whereas increases at high frequencies (HF)-rTMS (≥5 Hz) 

[35] (Figure 1). Furthermore, LF-rTMS is commonly implemented to the right 

prefrontal cortex, while HF-rTMS is generally implemented to the left prefrontal 

cortex [36]. Besides, the HF-rTMS mostly used stimulation frequencies of 10 Hz 

in rTMS protocols (although this ranged from 5 to 20 Hz) [35]. Theta-burst 

stimulation (TBS), which is defined as a novel form of rTMS, is applied by three 

pulses at 50 Hz bursts with 200 milliseconds intervals at every three pulses either 

continuously (continuous TBS; cTBS) or intermittently (intermittent TBS; iTBS) 

two-second burst trains at repeated every ten seconds. The TBS is most 

commonly used in animal studies to induce synaptic plasticity and is based on the 

natural theta rhythm that occurs in the brain's hippocampus. These TBS models 

(cTBS and iTBS) generate distinct effects on motor cortex excitability. When the 

bursts are applied as cTBS, cortical excitability is reduced via LTD-like 

processes. On the other hand, when bursts are applied as iTBS, cortical 

excitability is enhanced via LTP-like processes (Figure 1). Thus, TBS may cause 

prolonged cortical inhibition (cTBS) or excitation (iTBS) than classic rTMS [37, 

38]. Although the mechanism of impact of TMS treatment is not yet known, it is 

known to cause changes in neuromodulation, neuroplasticity, cortical excitability, 

membrane potential, and release of neuromodulators (dopamine, gamma-
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aminobutyric acid (GABA), serotonin, etc.) and brain-derived neurotrophic factor 

(BDNF), etc.) [39, 40]. 

 

 
 

Figure 1. Schematic representation of repetitive transcranial magnetic 

stimulation (rTMS). 

A.  HF-rTMS (≥5 Hz) and iTBS decrease cortical excitability in the lesioned hemisphere.                                       

B. LF-rTMS (≤1 Hz) and cTBS increase cortical excitability in the non-lesional hemisphere.  
Abbreviations: cTBS: continuous TBS, F8 coil: figure-of-eight coil, HF-rTMS: high frequencies-rTMS, 

iTBS: intermittent TBS, LF-rTMS: low frequencies-rTMS, TBS: theta-burst stimulation [Bahadir and Akcay]. 

 

In this chapter, a literature review of NIBS rehabilitation studies, especially 

TMS applications, in post-stroke animal models was conducted between January 

2010 and February 2021, indexed in PubMed (n: 28 studies), Scopus (n: 23 

studies), and Web of Science (n: 21 studies). Search queries consist of suitable 

keywords and terms such as "transcranial magnetic stimulation", "repetitive 

transcranial magnetic stimulation", "neuromodulation", "non-invasive brain 

stimulation", "stroke", "ischemia", "cerebral", "infarction", "animal", "rat", 

"mouse", "rodent", "gerbil". 

 

Following the literature review, these documents were downloaded and the 

two unattached authors (AB and GA) scanned the titles and abstracts of the 

identified publications and discussed their inconsistencies between them. In this 

chapter, other studies based on the NIBS treatments combined with rTMS 

applications were also examined and discussed as well as studies based on rTMS 

protocols traditionally used in animal stroke models. Hence, studies on the 

therapeutic effects of rTMS applications on animal stroke models induced by 
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MCAO, PTI, or ICH were included in the chapter. However, studies with 

different other diseases or conditions from stroke, clinical research related to the 

research, retracted publications, studies with no statistical analysis, studies not 

written in English, non-research studies  (i.e. comments, letters, editorials, review 

articles, meta-analysis, thesis, book chapters, etc.), and any other study that did 

not obey the content of this review, were excluded. Overall 18 studies were 

included in this chapter after the quality assessment.  

Two authors (AB and GA) issued the following information gathered from 

the retrieved literature studies: type of studies included, type of animal, stroke 

model type, the stimulation parameters, and the main findings and conclusions of 

these studies. The characteristics and findings of the studies, which are examined 

in this chapter are summarized in Tables 1 and 2. 

C. DISCUSSION 

Preceding experimental researches demonstrated that rTMS treatment has 

therapeutic effect on animal models of Alzheimer's disease [26], depression [27], 

Parkinson's disease [28], epilepsy [29], stroke [10, 41, 43, 46, 48, 52, 54-56], and 

neuropathic pain [59]. This chapter aimed to investigate the therapeutic effects of 

non-invasive rTMS treatment on experimental stroke models by conducting an 

in-depth review of published literature studies between January 2010 and 

February 2021. In particular, the present chapter focuses on determining valid 

parameters to therapeutic rTMS applications, including stimulation parameters 

(frequency, intensity (RMT%), coil type, target area, and stimulation status) and 

application parameters (treatment onset, number of pulses, trains of session and 

number of the session), based on current literature studies. Thus, the 

characteristics and findings of the studies examined in this chapter are presented 

in Tables 1 and 2. 

In examined studies, it has been reported that rTMS treatment improves 

motor, cognitive and functional activities after ischemia [41, 42, 44, 48, 50, 54], 

and also reduces ischemic lesion, thus rTMS has neuroprotective properties by 

inducing apoptosis, neuronal survival, neuronal plasticity, and neurogenesis [43-

52, 54-58] (Tables 1 and 2). In this context, the study findings of rTMS 

treatments applied in various experimental stroke models and the relationships 

between these findings are briefly explained below as two headings of 

experimental stroke models induced by MCAO and PTI/ICH. 

Effects of rTMS treatment on animal ischemic stroke induced by 

MCAO   

In the study of Hong and colleagues, HF-rTMS (20 Hz) was administered for 

22 days from day 7 of transient ischemia caused by MCAO. The results of this 

study showed that long-term HF-rTMS treatment can meaningfully improve 

neurological and cognitive impairments. Furthermore, this study suggested that 

HF-rTMS may have a beneficial effect on post-stroke cognitive impairment and 

may be associated with synaptic plasticity and regulation of functional genes such 

as calretinin B2 (Calb2), zinc finger protein of the cerebellum 1 (Zic1), potassium 
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channel subfamily K member 9 (Kcnk9), and glutamate receptor ionotropic, N-

methyl-d-aspartate 3A (Grin3a) in the hippocampus (Table 1) [41]. 

Cui and colleagues applied HF-rTMS (10 Hz) treatment combined with 

exercise for 10 days to Sprague-Dawley (SD) rats three days following permanent 

MCAO ischemia. In this study, this combined treatment (exercise and HF-rTMS) 

accelerates motor function amelioration, whereas it did not produce a significant 

difference was found in infarct volume. According to the findings of this study, it 

may be considered that late combined treatment is not effective in infarction 

volume, but the early combined treatment is essential in stroke treatments through 

neuroplastic alterations and motor amelioration (Table 1) [42]. 

Unlike Cui and colleagues, Hong and colleagues administered HF-rTMS (10 

Hz) treatment 24 hours a day, 7 days after ischemia in both the in vivo and in 

vitro model. In their study, HF-rTMS has been shown to affect astrocyte 

inflammatory gene expression that regulates astrocytic polarization in oxygen-

glucose deprivation /reoxygenation (OGD/R) model, an in vitro of transient 

cerebral ischemia. In addition, HF-rTMS treatment in the astrocyte culture 

medium of the OGD/R model significantly alleviated neuronal apoptosis and 

increased neuronal plasticity by decreasing the concentration of the pro-

inflammatory mediator tumor necrosis factor-alpha (TNF-α) and increasing the 

anti-inflammatory mediator interleukin 10 (IL-10). On the other hand, HF-rTMS 

treatment reduced infarction volumes and neuronal apoptosis and also healed 

cognitive functions in the MCAO rat model. These findings put forward that 

prevention of neurotoxic polarization of astrocytes is a probable mechanism for 

HF-rTMS activity in ischemic rats (Table 1) [43]. 

In a recent study by Li and colleagues, they examined the protective efficacy 

of rTMS treatment (1 Hz or 10 Hz) on the receptor for activated C kinase 1 

(RACK1) and brain-derived neurotrophic factor (BDNF) signaling pathway for 2 

weeks at the 24th hour of ischemia. In this study, rTMS (1 Hz or 10 Hz) showed 

neuroprotective effects in RACK1 and BDNF in the treatment of cerebral 

ischemia by increasing the BDNF and transcription of BDNF exons and 

decreasing the expression of RACK1 receptors, and decreasing neuronal 

apoptosis and infarct volume. In conclusion, study findings have shown that 10 

Hz rTMS has a better neuroprotective effect than 1 Hz rTMS on the BNDF 

pathway in stroke (Table 1) [44]. 

Unlike previous studies, Wang and colleagues applied HF-rTMS (20 Hz) 

treatment, 7 days before MCAO (twice daily) and then twice during the MCAO 

procedure. They demonstrated that HF-rTMS administration had a protective 

effect against stroke in rats in attenuating the elevated level of the peptide 

associated with the calcitonin gene-related peptide (CGRP), inhibition of 

neuronal cell apoptosis, and an increase in regional CBF. Early HF-rTMS (20 Hz) 

treatment resulted in an increase in CGRP levels in the cerebral cortex and serum, 

a decrease in infarct volume, and neuronal apoptosis. Based on the study findings, 

the authors proposed that the protective role of the HF-rTMS treatment (20 Hz) 

against stroke in rats may be related to the release of the peptide calcitonin gene 
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induced by this treatment (Table 1) [45]. 

Caglayan and colleagues applied acute and chronic rTMS (1 Hz or 20 Hz) 

for 1, 3, and 42 days in the transient MCAO ischemia mouse model. In this study, 

20 Hz HF-rTMS treatment increased cortical excitability and plasticity and 

improved motor functions. In particular, HF-rTMS increased functional recovery 

by reducing infarct volume and apoptosis rate, and also activating neuronal 

survival, neuronal plasticity, neurogenesis, and local CBF. These results proved 

that HF-rTMS (20 Hz) rather than LF-rTMS (1 Hz) after ischemia is effective in 

neuronal survival, neuronal plasticity, and neurogenesis (Table 1) [46]. 

In 2019, Peng and colleagues investigated the therapeutic efficacy of human 

stem cell transplantation and HF-rTMS (10 Hz) treatments in ischemia. They 

performed the human neural stem cells (hNSCs) transplantation on the 4th day of 

MCAO ischemia to SD rats and started HF-rTMS treatment for 29 days starting 

24 hours later. According to the study findings, combined therapy improved 

motor function faster than hNSCs and HF-rTMS alone. Furthermore, since this 

combined therapy has confirmed the upregulation of BDNF and the upregulation 

of phosphorylated tropomyosin-related kinase B (TrkB)/total TrkB through 

neurogenesis in the ipsilateral subventricular zone (SVZ), it has been suggested 

that the underlying mechanism involves the BDNF/TrkB signaling pathway. In 

consequence, this study demonstrated the combined hNSC and HF-rTMS 

treatments on functional amelioration subsequent to ischemic stroke may be a 

possible new therapeutic goal in stroke therapy (Table 1) [47]. 

Similar to the studies of Peng and colleagues, Guo and colleagues researched 

the neuroprotective effects of HF-rTMS (10 Hz) after ischemia on stem cell and 

BDNF signaling pathway. In their study, they administered HF-rTMS therapy 

(during 7 days) to the lesional hemisphere, beginning 24 hours after transient 

MCAO in rats. The HF-rTMS treatment meaningfully raised adult neural stem 

cells (NSCs) in the ipsilateral SVZ and the proliferation of elevated microRNA-

25 (miR-25) expression level in the ischemic rat cerebral cortex in comparison 

with the sham and MCAO groups. In addition, HF-rTMS treatment up-regulated 

BDNF and its receptor TrkB, significantly increased apoptosis-associated B cell 

lymphoma/leukemia gene-2 (Bcl-2) expression, whereas decreased Bcl-2-

associated protein X (Bax) expression in the ischemic hippocampus, terminal 

deoxynucleotidyltransferase/dUTP nick-end labeling (TUNEL) positive cells. 

They also reported that HF-rTMS (10 Hz) in the ipsilateral hippocampus 

subsequent to ischemic stroke significantly tended to reduce infarct volumes and 

improved cognitive deficits through a mechanism that included increased 

neurogenesis and decreased apoptosis. This study showed that HF-rTMS can 

improve post-stroke cognitive impairment by increasing neurogenesis in the 

hippocampus and suppressing apoptosis. As a result, this study revealed HF-

rTMS improve post-stroke cognitive impairment, encourages neurogenesis, 

suppresses neuronal apoptosis, and also regulates brain plasticity by promoting 

the synthesis and release of BDNF (Table 1) [48]. 
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  Table 1. The findings and characteristics of the studies associated with rTMS treatment in the animal ischemic stroke models induced by MCAO reperfusion. 

Authors, 

Years 

(Reference) 

Animal 

Type 

(gender and 

weight/age) 

Types of 

MCAO 

Model 

Number of animals (n) / 

Study Groups 

Stimulation 

Target, Coil 

Type 

Control 

Condition 

Stimulation 

Frequency 

and 

Intensity              

(% RMT) 

Treatment 

Onset 

 

Number of Pulses 

/ Trains of 

Session and 

Number of 

Sessions 

Stimulation 

State 

Study Findings/Conclusions 

Hong et. al. 

2021 [41] 

SD rats             

(male, 230 -

250g) 

Transient 

MCAO 

n:30 (n:10 rats/ per group) 

Sham group 

MCAO group 

rTMS group 

 

The left frontal 

parietal lobe, 

circular coil 

(diameter: 6 cm) 

MCAO 

without 

rTMS 

20 Hz  

133% RMT 

Started on 

the 7th day 

post-MCAO 

and finished 

on 28th day 

post-MCAO 

operation 

10 s stimulation, 

50 s rest (repeated 

10 times) (unclear 

number of pulses) 

Unclear The cognitive and neurological 

outcomes of HF-rTMS treatment 

improved neurogenesis and 

synaptic rearrangement. The 

treatment significantly 

upregulated genes such as Calb2, 

Zic1, Kcnk9, and Grin3a in the 

hippocampus. These findings 

showed that rTMS has a useful 

impact on the PSCI and may be 

involved in synaptic plasticity 

and regulation of functional 

genes. 

Cui et. al.  

2020 [42] 

SD rats                     

(male, 230-

250g) 

Permanent 

MCAO 

n:40 (n:10 rats/ per group) 

Sham group 

MCAO group 

rTMS group 

Combination group 

(exercise+MCAO+rTMS)            

The right cerebral 

hemisphere, F8c 

(inner diameter:24 

mm, outer 

diameter:47 mm)  

MCAO 

without 

rTMS 

10 Hz   

80% RMT 

3 days post- 

MCAO 

operation 

1s stimulation 6.4s 

relaxion 400 

pulses and 10 

sessions per day 

for 10 days 

Conscious rTMS combined with exercise 

therapy accelerates motor 

function recovery. However, it 

had no significant effect on the 

area of infarction. 

Hong et. al. 

2020 [43] 

SD rats              

(male, 250 -

270g) 

Transient 

MCAO 

n: Unclear  

Sham group  

MCAO group  

MCAO+1Hz rTMS group  

MCAO+5Hz rTMS group  

MCAO+10Hz rTMS 

group  

The ipsilateral 

primary motor 

cortex (right M1 

region) circular 

coil (inner 

diameter: 20 mm) 

MCAO 

without 

rTMS 

10 Hz  

120% RMT 

24 h post- 

MCAO 

operation 

600 pulses in 10 

min every day for 

two consecutive 

days. 

Conscious rTMS suppressed neurotoxic 

death in astrocytes in focal 

cerebral ischemia. HF-rTMS 

modulated by altering astrocyte 

gene expression, reduced infarct 

volumes, and neuronal apoptosis, 

and healed cognitive functions in 

an ischemic model.  Accordingly, 

modulated astrocytes acquired 

pro-synaptic functions and anti-

inflammatory effects with rTMS 

treatment in in vitro ischemic 

model. 
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Table 1. (continued) 

Authors, 

Years 

(Reference) 

Animal Type 

(gender and 

weight/age) 

Types of 

MCAO 

Model 

Number of animals (n) / 

Study Groups 

Stimulation 

Target, Coil 

Type 

Control 

Condition 

Stimulation 

Frequency 

and 

Intensity              

(% RMT) 

Treatment Onset 

 

Number of Pulses 

/ Trains of 

Session and 

Number of 

Sessions 

Stimulatio

n State 

Study Findings/Conclusions 

Li et. al.  

2020 [44] 
SD rats              

(male, 200-

250g) 

MCAO   n:72 (n:12 rats/per group) 

MCAO+1Hz rTMS group 

MCAO+10Hz rTMS 

group  

NVP-AAM077+ 

MCAO+1Hz rTMS group 

Ro25-6981+MCAO+ 1Hz 

rTMS group 

Mock (control) group 

The left 

hemisphere, 

F8c, circular 

coil (diameter: 

6 cm) 

MCAO 

without 

rTMS 

1 Hz or 10 

Hz  
24 h post- MCAO 

operation 
1 Hz for 900 s, at 

10 Hz for 50 s at 

an interval of 50 s 

with 900 pulses in 

total, 1 time per 

day for 2 

consecutive weeks 

Unclear rTMS improved neurological 

impairment, suppressed neuronal 

apoptosis, and reduced cerebral 

infarction area. Also, rTMS 

perform neuroprotective effects in 

cerebral ischemia by promoting 

the interaction between RACK1 

and BDNF, improving 

neurological deficits. 

Wang et. al. 

2020 [45] 

 

 

SD rats               

(male,  6-8 

weeks) 

SHRSP rats 

(male, 8-12 

weeks) 

Transient 

MCAO 
n:100 (n:25 rats/per 

group) 

Sham group 

CCI-ION group 

rTMS group 

rTMS+CGRP8-37 group 

The left 

temporal bone            

(unclear other 

parameters) 

Sham   

(unclear) 
20 Hz  

100% RMT 
7 days  

(twice/day) pre- 

MCAO and 

followed by 2 

times stimulation 

during MCAO 

operation 

5 s strains with a 

55 s intertrain 

interval (unclear 

number of pulses) 

Awake rTMS treatment had a 

neuroprotective effect on 

inflammatory responses and 

apoptosis inhibition in ischemic 

and SHRSP rats. 

 

Caglayan et 

al. 2019 [46] 

Balb/c mice 

(male, 22–25 g) 

Transient 

MCAO 

n:Unclear (n:12 rats/per 

group) 

Control group 

1 Hz rTMS group 

20 Hz rTMS group 

The primary 

motor cortex 

(left M1), F8c 

(inner 

diameter: 38 

mm, outer 

diameter: 94 

mm) 

MCAO 

without 

rTMS 

1 Hz or 20 

Hz                    

100% RMT 

Immediately after 

the induction of 

MCAO operation 

5 s stimulation 

and 55 s 

relaxation, totally 

10 min time 

(unclear number 

of pulses) 

Under 

anesthesia 

HF-rTMS treatment decreased 

DNA fragmentation, the infarct 

size, arranged regional CBF, and 

induced changes in gene 

expression associated with axonal 

outgrowth inhibitors. This 

treatment has a functional 

amelioration effect on apoptosis, 

neuronal survival, neuronal 

plasticity, and neurogenesis. 
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Table 1. (continued) 

Authors, 

Years 

(Reference) 

Animal Type 

(gender and 

weight/age) 

Types of 

MCAO 

Model 

Number of animals (n) / 

Study Groups 

Stimulation 

Target, Coil 

Type 

Control 

Condition 

Stimulation 

Frequency 

and 

Intensity              

(% RMT) 

Treatment 

Onset 

 

Number of 

Pulses / Trains 

of Session and 

Number of 

Sessions 

Stimulation 

State 

Study Findings/Conclusions 

Peng et. al. 

2019 [47] 
SD rats             

(male, 230 -270 g) 
Transient 

MCAO 
n: Unclear (n: 11–15 rats/ 

per group) 

Vehicle group 

hNSCs group 

rTMS group 

hNSCs+rTMS group  

 

5 mm to the 

right of the 

bregma, F8c 

MCAO 

without 

rTMS 

10 Hz  

120% RMT 
24 h post- 

MCAO 

operation 

3s and 10 

successive 

trains (300 

pulses per day) 

with a 50 s 

interval 

Without 

anesthesia 
The rTMS/hNSCs treatment 

increased neurogenesis and BDNF 

protein levels, at the same time, 

rTMS promoted neuronal 

differentiation of hNSCs. Also, 

rTMS could encourage the neuronal 

differentiation of hNSCs in ischemic 

rats, which may be based on partly 

BDNF upregulation and afterward to 

contribute functional amelioration. 
Guo et. al. 

2017  [48]  
SD rats           

(male, 230 -260g) 
Transient 

MCAO 
n: Unclear  

Sham group  

MCAO group  

rTMS group  

5mm to the 

right of bregma, 

circular coil 

(diameter: 6 

cm) 

MCAO 

without 

rTMS 

10 Hz  

120% RMT 
24 h post- 

MCAO 

operation 

3s stimulation 

followed by 

relaxation for 

50 s and 10 

times (300 

pulses per day) 

Conscious HF-rTMS treatment upregulated 

BDNF and its receptor TrkB in the 

ischemic hippocampus. The 

treatment significantly increased 

apoptosis-associated Bcl-2 

expression, and Bax expression and 

decreased TUNEL positive cells. In 

conclusion,  HF-rTMS encouraged 

functional amelioration of cognitive 

deteriorations, decreased apoptosis,  

and increased neurogenesis in the 

ipsilateral hippocampus.  
Luo et. al.  

2017 [49] 

Wistar rats                  

(male, 200–240 g) 

Transient 

MCAO 

n: 72 

Control group  (n: 16) 

Sham group (n:12) 

Sham+TMS group (n: 12) 

20 Hz TMS group (n: 16) 

iTBS group (n:16) 

The ipsilateral 

primary motor 

cortex, F8c 

(inner diameter: 

22 mm, outer 

diameter 90 

mm) 

 

MCAO 

without 

rTMS 

20 Hz rTMS  

120% RMT 

or  

10 bursts 

iTBS, 80% 

RMT 

 

Beginning at 

three days 

post- MCAO 

operation and 

10 days 

throughout a 

two-week 

time 

rTMS: 800 

stimuli (per 

day, arising 

from 40 trains 

at 20 Hz for 1 s, 

15 s intervals. 

iTBS: 10 s in 

total time 

191.84 s, lasting 

in 20 trains with 

600 pulses 

Conscious HF-rTMS improved functional 

amelioration possibly by growing 

neurogenesis and inducing 

BDNF/TrkB signaling. Also, this 

treatment had a better effect than 

iTBS in increasing neurogenesis on 

cerebral ischemia in rats. 
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Table 1. (continued) 

 

 

 

 

Authors, 

Years 

(Reference) 

Animal 

Type 

(gender and 

weight/age) 

Types of 

MCAO 

Model 

Number of animals (n) / 

Study Groups 

Stimulation 

Target, Coil 

Type 

Control 

Condition 

Stimulation 

Frequency 

and 

Intensity              

(% RMT) 

Treatmen

t Onset 

 

Number of Pulses / 

Trains of Session and 

Number of Sessions 

Stimulation 

State 

Study Findings/Conclusions 

Beom et al. 

2015 [50] 
SD rats             

(male, 320 -

350g) 

Permanent 

MCAO 
n:59 

Sham rTMS group (n: 15) 

G-CSF with sham 

rTMS group (n: 15) 
G-CSF with 1 Hz rTMS 

group  (n: 14) 

G-CSF with 20 Hz rTMS 

group (n = 15) 

The 

unilateral 

cerebral 

hemisphere, 

F8c 

(diameter: 25 

mm) 

MCAO 

without 

rTMS 

1 Hz or 20 

Hz 
Same day 

with 

MCAO 

operation 

20-min for 2 weeks, 10 

sessions  (unclear 

number of pulses)  

Unclear Concomitant use of HF-rTMS 

with G-CSF had a detrimental 

influence on functional 

amelioration, and this therapy 

failed in the subacute ischemic 

stroke phase. The native form 

phospho-eNOS (eNOS) ratios 

were lower in G-CSF/rTMS-

treated groups. Also, the PECAM-

1 expression is decreased caspase-

3 and Iba1expressions increased 

in G-CSF/rTMS treatment. 
Ljubisavljevic 

et. al.  2015 

[51] 

Wistar rats              

(male, 260-

270 g) 

Transient 

MCAO 
n:149 (87 rats survived, 6 

rats removed from the 

experiment due to not 

hemiplegia, neurologic 

defects, or infarcted area). 

n:81 MCAO rats+18 rats 

(n:9 for each group) 

Four rTMS MCAO 

groups 

Four rTMS MCAO sham-

stimulated groups 

One MCAO group 

Control (CON) group  

Sham operated 

(ShMCAO) group 

The left 

hemisphere, 

F8c, (coil 

was 

positioned 15 

cm overhead 

the head of 

rats) 

Sham-

operated 

MCAO 

without 

rTMS 

1Hz, 5Hz, 

cTBS and 

iTBS  

130% RMT 

3 days 

post- 

MCAO 

operation 

rTMS: 2400 pulses/day 

(4 block x 600) at 15 

min intervals in 1h 

iTBS ten 50 Hz bursts 

(4 blocks, 3 pulses 

each), recurring 20 

times at 5 Hz intervals 

(600 stimuli) at 15 min 

intervals.  

cTBS: ten 50 Hz bursts 

(3 stimuli at 50 Hz, 

repeated at 5 Hz 

intervals) in 20 s train, 

recurring four times at 

15 min intervals. 

Under 

anesthesia 
iTBS caused a meaningful rise in 

the expression of genes related to 

inflammation, angiogenesis, 

neurotransmission, 

neuroprotection,  neuronal 

plasticity, the responses of brain 

injury and cellular repair, and 

structural remodeling. iTBS was 

more effective on gene expression 

and angiogenesis than 1Hz, 5Hz, 

and cTBS stimuli. .Also, longtime 

rTMS caused gene expression 

changes that span multiple 

pathways depending on rTMS 

frequency and TBS models in 

ischemic brain injury. 
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Table 1. (continued) 

 

 

Authors, 

Years 

(Reference) 

Animal Type 

(gender and 

weight/age) 

Types of 

MCAO 

Model 

Number of animals (n) / 

Study Groups 

Stimulation 

Target, Coil 

Type 

Control 

Condition 

Stimulation 

Frequency 

and 

Intensity              

(% RMT) 

Treatment 

Onset 

 

Number of Pulses/ 

Trains of Session 

and Number of 

Sessions 

Stimulation 

State 

Study Findings/Conclusions 

Guo et. al.  

2014 [52] 
SD rats               

(male, 230 -270 g) 
Transient 

MCAO 
n: Unclear 

Sham group (n: 15)  

MCAO group (n:20) 

rTMS group (n:40) 

MCAO/rTMS/antagomir 

group (n:25)  

MCAO/rTMS/Scramled 

control group (n:25) 

The primary 

motor cortex 

(M1), 

circular coil 

(diameter: 6 

cm, 3.5 T coil) 

Sham-

operated 

MCAO 

without 

rTMS 

10 Hz  

100% RMT 
24 h post- 

MCAO 

operation 

3 s followed and rest 

for the 50 s, (300 

pulses per day for 7 

days) 

Unclear HF-rTMS increased the adult 

NSCs proliferation in the SVZ 

through the miR-25/p57 

pathway and confer 

neuroprotection in acute 

ischemic stroke. miR-25 could 

be specifically suppressed and 

trigger upregulation of a cyclin-

dependent-kinase inhibitor, the 

target gene (p57) after HF-

rTMS. Thus, rTMS can be a 

potential strategy for neural 

regeneration. 
Li et. al.  

2012 [53] 
SD rats              

(male, 250 -280g) 
Transient 

MCAO 
n: 200 (Each group was 

divided into 5 subgroups 

at 6, 12, 24, 48, and 72 

hours after MCAO 

operation) (n: 10 for each 

group) 

Normal group 

Sham group  

Model group 

EA+TMS group 

Circular coil 

(diameter:12 

cm) 

MCAO 

without 

rTMS 

0.5 Hz  

70% RMT 
6, 12, 24, 48 

and 72 h 

post- MCAO 

operation 

TMS: stimulation 1 

min (around 30 

pulses), 2 times per 

day, with a break of 

8 h. 

EA: sparse wave 

2Hz, dense wave 30 

Hz, current intensity 

2mA, output voltage 

2–4 V, excitation 

time 30 min/times, 2 

times a day, a break 

of 8 h. 

Unclear EA+TMS treatment had the 

shortest escape latency, the 

lowest caspase-3 expression 

level and the highest Bcl-2 

mRNA expression level within 

the 24 hour treatment period 

window. The rTMS combined 

with EA treatment can improve 

cognitive function and repair 

neurological function in 

cerebral ischemic rats by 

inhibiting neuron cell 

apoptosis.  
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Table 1. (continued) 

 

Abbreviations: Bax: Bcl-2-associated protein X; Bcl-2: B cell lymphoma/leukemia gene 2; BDNF: brain-derived neurotrophic factor; Calb 2: calretinin B2; cTBS: continuous theta-burst 
stimulation; CBF: cerebral blood flow; CCI-ION: chronic constriction injury to the left infraorbital nerve; CGRP8-37; calcitonin gene-related peptide (CGRP) antagonist; EA: electro-acupuncture; 

F8c: figure-of-eight coil; G-CSF: granulocyte-colony stimulating factor; Grin3a:glutamate receptor ionotropic, N-methyl-d-aspartate 3A; hNSCs: human neural stem cells; Iba1: ionized 

calcium-binding adapter molecule 1; iTBS: intermittent theta-burst stimulation; Kcnk 9: potassium channel subfamily K member 9; MCAO: middle cerebral artery occlusion; NCSs: neural stem 

cells; NMDA: N-methyl-D-aspartate; NVP-AAM077:  NR2A specific inhibitor (NVP-AAM077); PECAM-1: platelet endothelial cell adhesion molecule-1; PSCI: poststroke cognitive impairment; 

RACK1: receptor for activated C kinase 1; RMT: resting motor threshold; Ro25-6981: NR2B specific inhibitor; rTMS: repetitive transcranial magnetic stimulation; SD: Sprague-Dawley; SHRSP; 
stroke-prone spontaneously hypertensive; SVZ: subventricular zone; TMS: transcranial magnetic stimulation; TrkB: tropomyosin-related kinase B; TUNEL: terminal deoxyribonucleotidyltransferse 

(TdT)- mediated biotin-16-dUTP nick-end labelling; Zic 1: zinc finger protein of the cerebellum 1. 

Unit abbreviations: cm: centimeter; g: gram; h: hour; Hz: hertz; min; minute; mm: millimeter; s: second. 

Authors, 

Years 

(Reference) 

Animal Type 

(gender and 

weight/age) 

Types of 

MCAO 

Model 

Number of animals (n) / 

Study Groups 

Stimulation 

Target, Coil 

Type 

Control 

Condition 

Stimulation 

Frequency 

and 

Intensity              

(% RMT) 

Treatment 

Onset 

 

Number of Pulses 

/ Trains of 

Session and 

Number of 

Sessions 

Stimulation 

State 

Study Findings/Conclusions 

Yoon et. al. 

2011 [54] 
SD rats               

(male, 220 -282g) 
Transient 

MCAO 
n:20 (n:10 rats/per group) 

Sham group  

rTMS group  

Unclear, F8c 

(inner diameter: 

12 mm, outer 

diameter: 20 

mm).  

MCAO 

without 

rTMS 

10 Hz  

80% RMT 
4 days post- 

MCAO 

operation 

10 sessions of 

stimulation 

throughout a 2-

week term, 10 Hz 

by a 1s intertrain 

break per day (in 

totality 3.500 

pulses) 

Conscious After rTMS treatment in the 

stroke model, Bcl-2 was increased 

while Bax was decreased together 

with an improved neurological 

deficit. So, this treatment has a 

therapeutic effect providing 

improved functional amelioration 

by diminishing apoptosis in 

subacute cerebral ischemia.  
Gao et. al. 

2010 [55] 
SD rats                

(male, 200 g) 
Transient 

MCAO 
n:30 (n:10 rats/per group) 

Control group  

Sham-rTMS group  

rTMS group  

Ipsilateral 

(right) 5 mm 

lateral to the 

bregma, F8c 

(diameter:7 cm)  

MCAO 

without 

rTMS 

20 Hz  

120% RMT 
1h post- 

MCAO 

operation 

5 s stimulation 

followed by rest 

for 55 s, repeated 

ten times (unclear 

number of pulses).  

Unclear rTMS treatment significantly 

decreased the striatal, cortical, and 

total infarct volumes. In addition, 

while rTMS significantly reduced 

the number of caspase-3 positive 

cells, whereas Bcl-2/Bax ratio 

significantly increased. Also, this 

treatment enhanced glucose 

metabolism and inhibit apoptosis 

in the ischemic hemisphere. 

Accordingly, it showed protective 

effects on glucose metabolism. 
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Luo and colleagues conducted a similar study in the same year of their study 

in which Guo and colleagues investigated the BDNF and TrkB signaling 

pathways of HF-rTMS (20 Hz) in ischemia. However, unlike Guo and colleagues, 

they started HF-rTMS treatment 3 days after MCAO and investigated the effects 

of HF-rTMS and iTBS stimulation. In this study, it has been shown that HF-

rTMS treatment is better than iTBS in increasing neurogenesis in rats after 

cerebral ischemia. Furthermore, it was demonstrated that HF-rTMS improved 

functional amelioration presumably by increasing neurogenesis and stimulating 

the BDNF/TrkB signaling pathway. According to the study findings, it was 

concluded that HF-rTMS rather than iTBS stimulation increased neurogenesis 

and improved functional impairments in the hippocampus of ischemic rats (Table 

1) [49]. 

Beom and colleagues investigated the combined effects of granulocyte-

colony stimulating factor (G-CSF, during 5 days) and rTMS treatments after 

ischemia in a permanent MCAO model in their study. In this study, 1 Hz or 20 

Hz TMS treatments were started on the day of ischemia in the ipsilateral area and 

continued for 10 days. While the protective effect was expected from combined 

therapy, concomitant use of HF-rTMS together with G-CSF had a detrimental 

impact on functional amelioration and this therapy failed in the subacute ischemic 

stroke phase. Besides, platelet endothelial cell adhesion molecule-1 (PECAM-1) 

expression reduced, the expressions of ionized calcium binding adapter molecule-

1 (Iba-1) and caspase-3 increased in combined G-CSF/rTMS (1 Hz) and G-

CSF/rTMS (20 Hz) treatment groups. They put forward this may be concerned 

with the increased inflammatory responses, decreased expression of angiogenic 

factors, or improper timing (Table 1) [50]. 

Ljubisavljevic and colleagues explored the impacts of four distinct 

ipsilesional rTMS treatments as 1 Hz, 5 Hz, cTBS, and iTBS protocols on gene 

expression applied 3 days in rats after transient MCAO. In this study, after 2 

weeks of TBS treatment, a meaningful amelioration in behavioral deficits was 

observed without affecting infarction size. Study findings revealed that this 

protective effect was highly dependent on the frequency and rTMS protocol 

types. Because, in the applied iTBS protocol for 2 weeks following stroke injury 

in rats, the neuroprotective effect was observed via the increased expression of 52 

genes related to inflammation, neural protection, neural conduction, angiogenesis, 

injury repair, structural restructuring, and neuronal plasticity, whereas no effect of 

stimuli on gene expression was observed in the 1 Hz or 5 Hz rTMS and cTBS 

protocols. As a result of the study, it has been also shown that rTMS can 

downregulate the expression of tumor necrosis factor (TNF), an important 

proinflammatory cytokine. However, the study has also proven that theta-burst 

rTMS protocol treatment can be used to upregulate angiogenesis-related proteins 

such as matrix metalloproteinase-9 (MMP-9), and vascular endothelial growth 

factor (VEGF) (Table 1) [51]. 

Guo and colleagues conducted a study proving that rTMS can be used to 

restore neurological functions after cerebral formation. They administered HF-
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rTMS (10 Hz) treatment for 7 days 24 hours to the rats after transient MCAO in 

their study. The findings of this study demonstrated that HF-rTMS regulated the 

miR-25/p57 pathway by increasing adult NSCs proliferation in the SVZ after 

focal cerebral ischemia, by specifically suppressing miR-25 and triggering 

upregulation of the target gene (p57). Consequently, this study has indicated that 

HF-rTMS (10 Hz) treatment with self-healing capabilities may be an inciting 

technique as a supplementary treatment for focal cerebral ischemia (Table 1) 

[52]. 

Li and colleagues conducted a study investigating the neuroprotective 

combined effects of electro-acupuncture (EA) and rTMS (0.5 Hz) treatments 

initiated at 6, 12, 24, 48, and 72 hours following transient MCAO stroke. In the 

study, it was observed that EA and rTMS administered together for 14 days 

improved the learning and memory function by repressing neuronal apoptosis in 

rats with cerebral infarction. In addition, this combined treatment demonstrated 

an anti-apoptotic effect by decreasing the levels of caspase-3 and Bcl-2 

expressions in the peri-infarct cortex. Besides this study demonstrated that 

combined EA and rTMS (0.5 Hz) treatment administered 24 hours following 

transient MCAO stroke was the most efficacious time (Table 1) [53]. 

Yoon and colleagues investigated the role on the apoptosis pathway of HF-

rTMS (10 Hz) treatment applied to the ipsilateral cortex 4 days after transient 

cerebral ischemia. In their study, it has been shown that Bcl-2 was increased 

while Bax was decreased together with the recovery in the neurological deficit 

after 10 Hz HF-rTMS applied over a 2 week period to lesional motor cortex (M1) 

in a rat cerebral ischemia model. However, HF-rTMS treatment did not cause a 

significant change in microtubule-associated protein 2 (MAP-2) and N-methyl-D-

aspartate (NMDA) expressions, which are associated with functions such as 

neuronal synaptic plasticity, dendritic remodeling, dendritic growth, and receptor-

dependent LTP. From their study findings, the authors concluded that HF-rTMS 

treatment has anti-apoptotic effects around the infarction region in the rat model 

of stroke (Table 1) [54]. 

Most studies in the literature have been carried out on the neuroprotective 

efficacy of rTMS in the acute phase, which begins 24 hours after stroke [43, 44, 

47, 48, 52, 53]. In contrast to these studies, Gao and colleagues investigated HF-

rTMS (20 Hz) treatment that started one hour after ischemia and continued for 7 

days. In the study findings, it was determined that early HF-rTMS treatment has a 

neuroprotective effect by reducing apoptosis and infarct volume. Because rTMS 

meaningfully suppressed apoptosis by repressing activated caspase-3 in the 

infarct border. Besides, in this study, rTMS increased Bcl-2, despite that did not 

alter Bax expression, increasing the Bcl-2/Bax proportion. This is the initial 

research pointing to the neuroprotective efficacy of HF-rTMS, ensure knowledge 

of its potential clinical implementation (Table 1) [55].  
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Effects of rTMS application on animal ischemic stroke induced by PTI 

or ICH 

Zhong and colleagues explored the effect of cTBS rTMS (50 Hz, 200 Gauss) 

treatment, which started 3 hours after ischemia and administered for 5 days or 21 

days, on ischemic area and apoptosis in the rat photothrombotic (PT) stroke 

model. The findings of this study showed that many inflammatory cytokines like 

interleukin 6 (IL-6), interleukin 1 (IL-1), and TNF-α were highly expressed in the 

ischemic region at the 14th and 21st days of rTMS treatment. Also in the study, 

early rTMS treatment stimulation after PT stroke significantly reduced behavioral 

deficits and infarction volume, repressed the intrinsic mitochondrial caspase-9/3 

apoptotic pathway, and protected mitochondrial membrane integrity in the 

cortical peri-infarct region. According to the study findings, it has been observed 

that rTMS has a strong neuroprotective impact when administered at least 3 hours 

after PT-induced ischemic stroke, and suggested that this effect of rTMS may be 

partly concerned with the enhancement of neuronal microenvironment and 

mitochondrial integrity (Table 2) [56]. 

In another study by Zhong and colleagues, they investigated the effect of 

early cTBS rTMS (50 Hz, 200 Gauss) treatment on days 1 and 6 of post-ischemia 

blood-brain barrier and components of zonula occludens-1 (ZO-1), claudin-5, 

occludin, and caveolin-1 in rat PT stroke model. According to the study findings, 

the damages in vascular morphology, structure, and perfusion were improved by 

rTMS treatment and thus regional tissue oxygenation was recovered. 

Furthermore, rTMS encouraged and keep up the longtime angiogenesis after 

cerebral ischemia and decreased apoptosis of neonatal and available vascular 

endothelial cells. Besides, rTMS treatment dramatically enhanced platelet-derived 

factor receptor beta (PDGFRβ) levels related to A2-type astrocytes and their 

neighboring vasculature, and also produce a sharp increase in vascular-related 

hypoxia-inducible factor-1 (HIF-1) expression. Accordingly, they suggested 

rTMS can carry out strong preservative and restorative impacts on the 

microvasculature in the peri-infarct area after cerebral ischemia, partly by 

supporting the HIF-1α signal and moving the vessel-related protective A2 

phenotype polarization in astrocytes (Table 2) [57]. 

Cui and colleagues in their study applied rTMS (10 Hz) treatment, starting 

immediately after ischemia and lasting 5 days to SD rats. They proved that early 

HF-rTMS reduced cerebral edema, improved motor function, and promoted 

NSCs proliferation, and neuronal differentiation by way of the mitogen-activated 

protein kinases (MAPK) signaling and suppressed glial differentiation. Also, this 

treatment caused calcium inflow via voltage-dependent calcium channels. 

Besides, phosphorylation of P38 and extracellular signal-regulated kinase 1/2 

(Erk1/2) in the MAPK signal pathway were markedly activated by rTMS 

treatment. Their results indicated that a restorative impact can be achieved by 

increasing neural differentiation and proliferation with early rTMS treatment and 

by inhibiting glial differentiation after ischemic stroke induced by ICH (Table 2) 

[58]. 
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Table 2. The findings and characteristics of the studies associated with rTMS treatment in the animal ischemic stroke models induced by PT or ICH. 

 

 

 

Authors, 

Years 

(Reference) 

Animal 

Type 

(gender and 

weight/age) 

Types of 

Stroke 

Model 

Number of animals (n)/ 

Study groups 

Stimulation 

Target, 

Coil Type 

Control 

Condition 

Stimulation 

Frequency 

and 

Intensity               

Treatment 

Onset 

Number of 

Pulses/ Trains 

of Session and 

Number of 

Sessions  

Stimulation 

State 

 

Study Findings/Conclusions 

Zong et. al.  

2020a [56]  
SD rats                  

(male 200-

250g) 

PTI n: Unclear (n: 20-21 per 

group) 

Control group (healthy 

animals without PT 

stroke) 

PT stroke group (PT 

stroke animals are given 

sham-rTMS) 

rTMS group (PT stroke 

animals are given rTMS) 

The infarct 

hemisphere, 

Helmholtz coils 

PT without 

rTMS 
50 Hz, 200 G 

intensity 
3 h post- PT 

stroke with 

continued 5 

or 21 days  

 

 

cTBS rTMS, 5 

min-daily, 3 

pulses with 50 

Hz, repeating 

each 200 ms  

Unclear cTBS rTMS significantly reduced post-

stroke behavioral deficit and infarction 

volume. Also, it significantly decreased 

neuronal degeneration and synaptic 

decrement in the cortical peri-infarct area. 

In addition, rTMS treatment effectively 

maintained the integrity of the 

mitochondrial membrane and inhibited 

intrinsic mitochondrial apoptotic pathway 

protein caspase-9/3 in the peri-infarct motor 

cortex. cTBS rTMS treatment act a 

neuroprotective role by improving 

mitochondrial integrity and neuronal 

microenvironment. 
Zong et. al.  

2020b [57] 

SD rats              

(male 200 -

250g) 

PTI n: Unclear (n:40-60 per 

group) 

Control group (healthy 

animals without PT 

stroke) 

PT stroke group (PT 

stroke animals are given 

sham-rTMS) 

rTMS group (PT stroke 

animals are given rTMS) 

The infarct 

hemisphere, 

Helmholtz coils 

PT without 

rTMS 

50 Hz, 200 G 

intensity 

3 h post- PT 

stroke with 

continued 1 

or 6 days 

 

cTBS rTMS, 5 

min-daily, 3 

pulses with 50 

Hz, repeating 

each 200 ms 

Unclear cTBS rTMS ameliorated vascular structure, 

morphology, and perfusion leading to 

healing of regional tissue oxygenation. This 

was accompanied by the strong 

preservation of crucial vascular constituents 

and upregulation of regulatory factors. 
Furthermore, this treatment reduced the 

apoptosis of newborn and available 

vascular endothelial cells by supporting 

post-ischemic angiogenesis in the long 

term. rTMS caused a significant increment 

in PDGFRβ levels correlated with A2 

astrocytes and their adjacent vascular 

structures. Also, rTMS treatment caused a 

sharp increase in vessel-associated HIF-1α 

expression. 
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Table 2. (continued) 

 

Abbreviations: cTBS: continuous theta-burst stimulation; F8c: figure-of-eight coil; HIF-1α: hypoxia-inducible factor 1α;  ICH: intracerebral hemorrhage; MAPK: mitogen-activated protein 
kinases; NSCs: neural stem cells; PDGFRβ: platelet-derived grow factor receptor beta; PT: photothrombotic; PTI: photothrombotic ischemia; rTMS: repetitive transcranial magnetic 

stimulation; RMT: resting motor threshold;  SD: Sprague-Dawley.  

Unit abbreviations: G: Gauss; h: hour; Hz: hertz; min; minute; ms: millisecond; g: gram; G: Gauss; s: second. 

Authors, 

Years 

(Reference) 

Animal 

Type 

(gender and 

weight/age) 

Types of 

Stroke 

Model 

Number of animals (n)/ 

Study groups 

Stimulation 

Target, 

Coil Type 

Control 

Condition 

Stimulation 

Frequency 

and 

Intensity               

Treatment 

Onset 

Number of 

Pulses/ Trains 

of Session and 

Number of 

Sessions  

Stimulation 

State 

Study Findings/Conclusions 

Cui et. al. 

2019 [58] 

C57BL/6 J 

mice (male 

23–25 g) 

ICH n: Unclear (n: 15 per 

group) 

Sham group  

ICH group  

ICH/rTMS group  

 

In front of the 

head, F8c  

(unclear other 

parameters)  

The frontal coil 

was placed 

horizontally 

over the head, 

but the other 

two of it were 

placed 

vertically. 

ICH without 

rTMS 
10 Hz Immediately 

post-ICH 
rTMS 

stimulation 

period 2 s, wait 

time, 5.5 s, 960 

trains (500 

mV/div,5 

ms/div). 

 

 

Unclear rTMS meaningfully declined cerebral 

edema and lessened neuronal functional 

deficiencies Also this treatment improved 

motor function, promoted NSCs 

proliferation, and neuronal differentiation 

via the MAPK pathway, and also 

suppressed glial differentiation. Besides, 

rTMS encouraged Ca+2 inflow via voltage-

dependent calcium channels. It has been 

indicated that rTMS showed a restorative 

impact after a mouse model of ICH. 
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4. CONCLUSIONS AND FUTURE PERSPECTIVES 

The number of uses of rTMS treatment, one of the NIBS techniques, has 

recently increased in experimental stroke model studies. Moreover, as 

preclinical researches, many studies have been published based on the 

simultaneous use of rTMS with other adjunct treatment methods, as well as 

various stimulation models and/or protocols of rTMS application. This 

treatment alters cortical excitability and affects neurological, cognitive, and 

behavioral functions, so rTMS provides functional amelioration through 

cellular, molecular, physiological, and biophysical mechanisms of action in the 

treatment of both central (CNS) and peripheral (PNS) nervous systems. 

Accordingly, research on the effectiveness of rTMS application as a therapeutic 

intervention continues rapidly. 

Nowadays, non-invasive rTMS has been increasingly used as a novel and 

promising treatment technique in the rehabilitation of stroke patients. Thus, the 

main findings of 18 literature studies based on the therapeutic effects of rTMS 

treatments in animals after experimental ischemic stroke were evaluated in this 

chapter, and the findings of these studies are summarized in Tables 1 and 2. In 

these studies, some protocols of the rTMS applications exhibited motor, 

cognitive and functional amelioration with favorable effects such as 

neurotherapy, neuroprotection, neurorepair by mechanisms of action concerned 

with neurogenesis, neuronal plasticity, neuronal repair regional CBF, 

angiogenesis, ischemic tolerance, anti-apoptotic, and anti-inflammatory 

responses [43-58]. The efficiency of rTMS treatment depends on the frequency 

of stimulation, how long it is applied after ischemia, its intensity, duration, coil 

type, and the number of treatment repetitions. Therefore, more experimental, 

clinical, and meta-analysis studies are needed to determine the rTMS 

parameters required for precise and accurate treatment efficiency in ischemic 

stroke disease.   

In TMS treatment, many variables such as stimulation frequency, coil type, 

stimulation time, stimulation beginning time, and the number of sessions change 

the response to treatment. The reviewed literature studies show large variations 

in the ranges for the parameters used in rTMS treatment such as stimulation 

frequency (0.5 Hz to 50 Hz), intensity (70% RMT to 133% RMT and 200 

Gauss), target brain area and hemisphere, the numbers of pulses and sessions, 

and coil type (Tables 1 and 2) [44-58]. In the light of the findings of examined 

studies, it is concluded that 10 Hz and 20 Hz HF-rTMS treatments are more 

effective in the rehabilitation of experimental cerebral ischemic stroke models. 

Another factor affecting treatment response in experimental stroke models is 

rTMS coil type, and it is mostly used figure-of-eight (F8c), circular, and 

Helmholtz coils in rat rTMS studies [41, 42, 46-48, 55-57]. The F8c coil 

generates the higher magnetic and electric fields, and also examined study 

results show that this type of coil produces more precise responses in the 

treatment of experimental stroke [42, 44, 46, 47, 49, 50,51, 54-56]. Besides, the 

time to initiate stimulation after ischemia is another important parameter 
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affecting the treatment response. According to the studies evaluated, it was 

concluded that rTMS treatment administered 24 hours after experimental 

ischemia is more effective [43, 44, 47, 48, 52, 53]. Moreover, it has also been 

observed that rTMS initiated immediately after ischemia accelerates 

neuroprotective amelioration in animals [50, 55, 58]. 

These results revealed the protective role of early rTMS treatment in 

ischemia. In addition, while amelioration in motor functions was observed in 

late rTMS treatments, no effect of this treatment occurred in the ischemic area 

[42]. On the other hand, it was deduced that HF-rTMS (20 Hz) application 

should be initiated before ischemia in order to increase neuroprotective 

efficiency in HF-rTMS treatment [45]. Otherwise, if HF-rTMS (10 Hz or 20 

Hz) treatment is applied in a late period, the treatment of the stroke can be 

provided by increasing the frequency intensity [41, 43]. According to all the 

literature studies examined can be said that HF-rTMS initiated 24 hours after 

ischemia at the latest in the treatment of ischemic stroke is more effective in the 

disease recovery. Thus it can be suggested that high frequency and early rTMS 

treatment has a neuroprotective effect on motor and cognitive functions in 

ischemia as well as the ischemic lesion, apoptosis, neuronal survival, neuronal 

plasticity, neuronal synaptic integration, neuronal repair, and neurogenesis. In 

addition, when comparing rTMS protocols with regard to functional recovery 

after stroke through different mechanisms of action, one study [49] stated that 

HF-rTMS application was more effective than iTBS application [49], while in 

another study [51] claimed that iTBS application was more effective than HF-

rTMS or cTBS applications. On the contrary, some studies have revealed that 

cTBS application has preservative and restorative impacts on the 

microvasculature in the peri-infarct region following cerebral ischemia [56, 57]. 

Consequently, the clinical use of the rTMS in stroke treatment has not yet 

taken place precisely in the literature, although there are experimental research 

findings on its therapy. Because the therapeutic effect mechanisms of rTMS are 

still not fully explained. Accordingly, it is projected to focus on molecular, 

physiological, and clinical researches based on various brain neurotransmitters 

(serotonin, glutamate, dopamine, noradrenalin, etc.), GABAergic, RACK1, and 

BDNF/TrkB signaling pathways, the changes in the neuronal membrane 

potentials including MEPs and event-related potentials (ERP) to elucidate the 

neuromodulatory effect mechanisms of rTMS application in ischemic stroke 

disease in prospective studies. In addition, because treatment protocols based on 

combinations of rTMS and adjunctive therapy (exercise, hNSCs, G-CSF, EA 

applications together with rTMS) offers both favorable [42, 47, 53] and 

unfavorable [50] responses in experimental stroke models, it is of great 

importance to focus on studies in this direction to clarify the effectiveness of 

combined therapies.  
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1. INTRODUCTION 
 

Stroke 

Stroke is a clinical condition that develops suddenly as a result of focal 

infarction or hemorrhage in the cerebral, spinal cord or retina, resulting in focal 

neurological dysfunction or death (1). It is a neurological disease that threatens 

human health to a great extent (1). It occurs in approximately 17 million people 

worldwide each year and 6 million people lost their lives due to this disease 

stroke (2). Also, it was reported that the number of stroke deaths due to stroke in 

2013 was 6.5 million and the number of disabled people was 113 million (2). 

Besides, it is estimated that by 2030, approximately 70 million people will face 

the risk of stroke, 12 million people will die due to stroke, and over 200 million 

people will be disabled as a result of stroke (2). With the development of new 

diagnosis and treatment opportunities, the number of strokes that cause an 

increase in mortality has decreased in developed countries (2). And also, it is 

estimated that the rate of stroke is higher due to the inadequacy of diagnosis and 

treatment, the high population of the elderly, and this rate will increase even 

more due to the increase in developing countries (2). Because, the risk of stroke 

increases worldwide with age, and the risk increases twice every decade, 

especially after the age of 55 (3). Since the elderly population increases in 

developed and developing countries, it is estimated that there will be a rapid 

increase in stroke cases in the future and this will cause health and economic 

problems. As a result, the prevention of stroke and effective treatments are also 

important. The main purpose of stroke treatment is to reveal the treatment 

approaches that will restore perfusion in the ischemic area, prevent secondary 
damage that may occur after ischemia, accelerate the recovery of cases and reduce 

mortality (4). Clinically, antiplatelet, anticoagulant, thrombolytic, anti-edema, and 

neuroprotective agents are widely used in the treatment of cerebral ischemia (4). In 

recent years, the neuromodulation applications such as TMS and tDCS have been 

widely used to reduce pain in diseases such as traumatic spinal cord injury, 

fibromyalgia, central pain, and migraine, to rehabilitate psychiatric and neurological 

diseases and stroke, and also to investigate the effects cognitive functions such as 

decision-making, learning and memory in healthy individuals (4, 5).  
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Cerebral ischemia animal models currently investigating the cellular and 

molecular mechanisms of ischemic brain injury and are used to test 

neuroprotective agents for a new stroke inhibitör (6). Different rodent stroke 

patterns show various features of human paralysis. Global, focal and forebrain 

cerebral ischemia models in rodents such as rats and mice are often used to 

investigate new therapeutic approaches in human cerebral ischemic diseases. 

Global or focal models of cerebral ischemia are created in experimental animals 

with mechanically surgical ligation of one or more of the arteries or by 

occluding the artery lumen with a body (4). The most important difference 

between focal ischemia and global ischemia is that while there is no collateral 

flow in global ischemia, there is a small amount of blood flow around the 

ischemic area with collateral circulation in focal ischemia, and the tissues in this 

region can survive for a certain period of time (7). The most common type of 

ischemia in the clinic is focal cerebral ischemia and the most important causes 

are occlusion of the internal carotid artery or its largest branch, the middle 

cerebral artery (8). As an experimental cerebral ischemia reperfusion model, 

bilateral carotid artery and middle cerebral artery (MCA) occlusions are widely 

used (9). The vast majority of strokes develop in the brain region supplied by the 

MCA, the largest branch of the internal carotid artery, and most of the 

experimental studies are conducted on middle cerebral artery occlusion (MCAO) 

models. Photothrombotic ischemia (PTI) model is another preferred model for 

investigating the cellular and molecular mechanisms underlying neuroprotection, 

neurodegeneration and neuroregeneration after stroke. It is an easy model that 

does not require craniotomy, is invasive and requires minimal surgical 

intervention, has a low mortality rate, and is applied to an ischemic lesion 

determined by targeting a laser beam to a predetermined brain region (6). The 

PTI stroke model triggers an ischemic injury within a specific cortical area 

through photo-activation of a pre-injected photosensitive dye. Induction by 

activating the dye generates singlet oxygen that damage the components of the 

endothelial cell membrane, and then determines the distortion of the local blood 

flow with platelet aggregation (10). 

2. NON-INVASIVE BRAIN STIMULATION (NIBS) TECHNIQUES 

Neuromodulation is the modification of short or long term neuronal activity 

using sound, magnetic or electric current. Transcranial brain stimulation, which 
is used among neuromodulation treatments, is a treatment method based on 

stimulation of the diseased areas in the brain by magnetic field or electric current 

(11). 
The use of electric current in treatment is a about a century (5). Giovanni 

Aldini (12) observed the contraction of the contralateral facial muscles by 

stimulating the cerebral cortex in humans for the first time and pioneered the 

advancement of the use of electrical stimulation in diagnosis and treatment by 

breaking new ground in this area. In the 20th century, there have been many 

developments in electrical stimulation methods and electrode design with the 

development of technology. In 1937, Penfield and Edwin drew the boundaries of 
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the motor homonculus by delivering electrical stimulation to the brain (13). 

Studies investigating the effects of low direct current stimulation on human and 

animal brains were conducted in the 1960's (14, 15). Bindman et al. (1964) first 

demonstrated that neuroplasticity can be induced by generating neuronal 

polarization with electrical stimulation in rats (15). Transcranial electrical 

stimulation was first performed in the clinic in 1980 by Merton and Morton (16). 

Transcranial direct current stimulation (tDCS), transcranial magnetic stimulation 

(TMS) and electroconvulsive therapy (ECT) are widely used in the clinic as 

NIBS. Among the early biological treatments brought to psychiatry, ECT is the 

oldest treatment that has been used for more than 80 years. It is a highly 

effective option in the treatment of major psychiatric disorders such as mood 

disorders and schizophrenia. In addition, ECT is successfully used in the 

treatment of Parkinson's disease, autism, neuroleptic malignant syndrome, 

delirium, agitation and depression in dementia patients. The major side effect of 

ECT therapy is memory impairment (17). TMS is when a rapidly changing 

magnetic field passes through the skull and induces a weak electric current in the 

superficial cortex of the brain. The electrical activity induced in the cortical 

causes the neurons to discharge their action potentials and stimulates the nerve 

tissue at a distance of about two centimeters at most. The important advantages 

of TMS are the absence of anesthesia, does not cause loss of consciousness or 

not require surgical implantation. Since TMS treatment differs according to 

anatomical locations, stimulation frequencies, duration and number of sessions, 

further studies are needed to determine its effectiveness in diseases. 

While other NIBS techniques such as TMS can act as neuromodulation or 

neurostimulation, tDCS is a pure neuromodulatory method. tDCS is a NIBS 

technique that uses a weak continuous electrical current applied through the 

scalp electrodes to painlessly modulate spontaneous neuronal activity by 

injecting direct current into the brain (18). Compared to other NIBS techniques, 

tDCS provides a very important advantage that the device is small in size and 

easy to carry, increases neuronal activity in any lesioned cortex and reduces 

activity in healthy cortex (18, 19). Although most of the recent clinical trials 

show significant clinical effects associated with tDCS, it is still unknown 

whether it will be an effective clinical tool as tDCS is a new treatment modality 

and further research is needed. 

Especially in recent years, TMS and tDCS applications have been used in 

reducing pain in diseases such as traumatic spinal cord injury, fibromyalgia, 

central pain and migraine; in psychiatric diseases, neurological diseases and 

stroke rehabilitation research; It is used in studies investigating the effects of 

cognitive functions such as decision making, learning and memory in healthy 

people (5).  

Transcranial Direct Current Stimulation (tDCS) 

In the 2000s, scientists' interest in the therapeutic effectiveness of 

neuromodulation started to increase. Since tDCS was rediscovered about 20 

years ago, the use of tDCS stimulation in treatments has increased significantly. 



31 

 

At first, very low electrical currents such as 0.02-0.5 mA were tried, but because 

of the large variability in the effectiveness of these currents, experiments with 

current values of 1-2 mA began to be carried out later and continues to increase 

studies examining the therapeutic effects of tDCS technique (20). tDCS, a NIBS 

technique, is cheap and easy to use, and has no negative side effects (21). This 

technique is applied superficially to the cerebral cortex by applying constant and 

low-intensity current from the skull and the direct current (DC) given from the 

active electrode placed in the skull reaches the reference electrode by passing 

through the cerebrum tissue (21). tDCS is caused by the passage of a constant 

DC in the cerebrum after the two terminals of a battery-based stimulator are 

placed in the cerebrum (22). In tDCS, only about 50% current is given to the 

cerebrum tissue, the other 50% of current disappears on the scalp, after the way 

of minimum resistance to the electrode. However, the current 50% at the end 

portion that reaches the brain, may be enough to alter neuronal activity (22). 

Weak current transmitted by tDCS, could not trigger a rapid depolarization of 

the electric field in the brain tissue, not directly create action potentials in 

cortical neurons (22). Therefore, tDCS can be considered to have a 

neuromodulatory effect. The current flow direction determines the effects of 

electrical excitation (22). The positions and polarities of the electrodes have an 

effect on the neuron densities subjected to the electric field and their changes in 

membrane potentials. tDCS has useful effects in an extensive variety of clinical 

pathologies like epilepsy (23), stroke (24, 25), and various pain conditions, and 

also psychiatric conditions such as depression and addiction (20). In studies 

conducted with tDCS, mild itching, temporary headache, weakness, nausea were 

observed in the applied area in some people after tDCS treatment, and no 

significant side effects were observed, and neuronal damage was not reported in 

reliability studies (20, 26, 27). In recent studies, it has been shown to affect cell 

excitability and epileptic discharges by changing membrane potential without 

creating an action potential in neurons (28, 29). The duration, polarity and 

direction of the direct current applied determine the degree of change in the 

brain (30). The current passing through the brain tissue creates increasing or 

decreasing excitable effects in the cortical area (26). The excitability is 

determined by the intensity of the current and the polarity with anodal 

stimulation or cathodal stimulation (26). There are two types of tDCS as anodal 

and cathodal tDCS. Anodal stimulation (A-tDCS) creates a depolarizing 

response with an excitatory effect, whereas cathodal stimulation (C-tDCS) 

induces a hyperpolarized response with an inhibitory effect. (20, 31, 32). In 

studies related to the efficiency of tDCS stimulation, it has been shown the 

activation or inhibition effects last up to 90 minutes depending on the duration 

and location of the stimulation, and these effects continue even longer after 

regenerative stimulus (33, 34). It is known that A-tDCS application creates 

depolarization in neuron membranes and increases the excitability of cortical 

neurons by activation of Na+-Ca+2 dependent channels in neurons (26). Anodal 

tDCS shows its effects by modulation at both GABAergic (short interval 
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intracortical inhibition) and glutaminergic (intracortical facilitation) synapses, 

while cathodal tDCS exerts its effects only through glutaminergic synapse 

modulation (26, 30) (Figure 1). It has been observed in the literature that the 

effects of tDCS are long-term rather than short-term (21, 35). It has been 

reported that tDCS activates NMDA receptors in the long term and that resulting 

effect can spread to neuronal networks in the area where it is applied (20, 26, 

36). Nitsche and Paulus (19) reported that tDCS causes subthreshold stimulation 

in membrane polarization rather than presynaptic or postsynaptic cell 

stimulation. While TMS shows its effect by directly creating neuronal 

depolarization, tDCS shows its effect through the activation of Na+-Ca+2 

dependent ion channels and through long-term potentiation and depression-like 

changes through N-methyl-D-aspartate (NMDA) receptor activity (26). 
 

 
 

Figure 1. Schematic representation of transcranial direct current stimulation (tDCS). 

While A-tDCS increases excitability by acting on the neuronal membrane potential by 

depolarizing, C-tDCS decreases excitability by affecting hyperpolarization. A-tDCS 

depolarizes the presynaptic neuronal membrane and glutamate, and glutamate binds to 

AMPA and NMDA receptors. It regulates the neuronal signaling pathway that leads to 

transcriptional changes by activating protein kinases with the increase of intracellular 

Ca+2  in the postsynaptic neuron. Also, tDCS modulates the BDNF signaling pathway.  
Abbreviations: AMPA: α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid; A-tDCS: anodal-tDCS, BDNF: brain-

derived neurotrophic factor; CBP: CREB-binding protein; C-tDCS: cathodal-tDCS,  CREB: cAMP response element binding 

protein; GSK3: glycogen synthase kinase 3; LTP: long-term potentiation; mTOR: mammalian target of rapamycin; NMDA: N-

methyl-D-aspartate; TrkB: tropomyosin receptor kinase B.  Adapted from Cavaleiro et. al. (30). 
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A literature review was performed on noninvasive brain stimulation 

rehabilitation studies especially tDCS applications in poststroke animal models 

indexed in PubMed (n: 42 studies), Scopus (n: 97 studies) and Web of Science 

(n: 52 studies) in database between 2010 and 2021 in this chapter. Search 

queries consist of the appropriate keywords and terms, such as "transcranial 

direct current stimulation", "neuromodulation", "non-invasive brain stimulation", 

"stroke”, “cerebral", "ischemia", "infarction", "animal", "rodent", "rat", "mouse", 

"gerbil". 

After literature review downloaded these documents and two unattached 

authors (GA and AB) screened the titles and abstracts of the determined 

publications and discrepancy between them was then put to debate to draw a 

conclusion. The other NIBS treatments (i.e. EA, PSS etc.) combined with tDCS 

applications were used in this review as well as the studies based on 

conventional tDCS protocols in the animal ischemic stroke models. Furthermore, 

studies on the therapeutic effects of tDCS applications on animal stroke patterns 

induced by PTI or MCAO-induced animal stroke patterns were included in the 

review. However, the studies on other disorders or situations unlike stroke, 

research on clinical studies, retracted publications, studies with no statistical 

analysis, studies not written in English, non-research studies (i.e. comments, 

letters, editorials, review articles, meta analysis, thesis, book chapters etc.), and 

any other study that did not fit within the scope of this review, were excluded. 

Overall, 12 studies were included after the quality assessment. 

Two authors (GA and AB) separately gathered the following information 

from the retrieved literature studies: type of studies included, animal type, stroke 

model type, stimulation parameters, and main findings and conclusions of these 

studies. A summary of the information collected belonging to these studies is 

presented in Tables 1 and 2. 

3. DISCUSSION 

Transcranial DCS treatment demonstrated therapeutic potential in animal 

models of depression (37), Alzheimer's disease (38), epilepsy (39), neuropathic 

pain (40), Parkinson's disease (41), and stroke (27, 42-47). An in-depth literature 

search for animal models involving various keyword combinations (e.g. tDCS, 

noninvasive brain stimulation, cerebral/stroke /ischemia/infarction, animal, 

transcranial direct current stimulation, rodent, mice mouse, rat, gerbil) including 

treatment with tDCS stroke case, with 2010 February 2021 (summarized in 

Tables 1 and 2). These articles aim to determine that functional and cellular 

changes of tDCS in stroke are associated with tDCS-induced recovery after 

stroke. In this chapter, it is aimed to investigate parameters such as stimulation 

type, intensity and duration of therapeutic tDCS used in the experimental stroke 

model, based on current literature studies. 

Effects of tDCS application on animal models of stroke by induced 

MCAO  

Some studies have shown that A-tDCS and C-tDCS improved motor, 
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sensory, and cognitive function after ischemia (43, 44, 48). It has also been 

reported that tDCS has neuroprotective properties by reducing the ischemic 

lesion and inducing neurogenesis (27, 45).  

To date, many studies have investigated the effects of tDCS in the subacute 

phase (38-44) in spite of few studies (27, 45, 46) in acute phase of stroke (Table 

1). Ahn and colleagues applied four different high-definition-tDCS (HD-tDCS) 

configurations according to specific polarity (anode or cathode), electrode 

positions (ipsilesional or contralesional), bi-hemispheric stimulation (tDCS-iA-

cC and tDCScA- iC) and anodal tDCS (tDCS-iA and tDCS-cA) to mice. In their 

study, it has been found that anodal (HD-tDCS) application (55A/m2, 20 min) 

reduced motor and cognitive dysfunction after MCAO ischemia. In addition, 

they reported that the expression of platelet-derived growth factor subunit 

(PDGFA), growth/differentiation factor 5 (GDF5) and their receptors increased 

in the peri-infarct regions of striatum after HD-tDCS stimulation. As a result, 

they stated that anodal HD-tDCS application can be applied in the subacute 

stage of ischemic stroke to improve neurological disorders (Table 1) (48). 

Unlike the A-tDCS and C-tDCS applications in the animal stroke model, 

Duan and colleagues performed tDCS (30 ± 3 V for 15 min once per day for 5, 

10, and 15 days) treatment using multiple stimulus-type devices 24 hours after 

MCAO. In this study, it has been suggested that tDCS can encourage the 

neurological function amelioration, significantly lessen cerebral infarction 

volume, effectively inhibit astrocytosis, and support brain tissue rehabilitation, 

and synaptic function and improve neuronal survival in ischemic brains. Thus, 

their findings revealed that subacute application of tDCS has therapeutic effects 

at the cellular level (Table 1) (49). 

However, the study of Akcay (2020) shown that the A-tDCS application 

(0.5 mA, 90 min) after two hours and 24 hours transient MCAO improved motor 

function, increased infarct area, and decreased glutamate and glutamine levels 

after ischemia. Author also stated that A-tDCS treatment applied after ischemia 

regulates α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) and 

N-methyl-d-aspartate (NMDA) receptors and excitatory amino acid transporter 

(EAAT). In addition, Akcay (2020) declared that A-tDCS had corrective effects 

on learning and memory and motor performance disorders that developed after 

ischemia reperfusion. Morever, it noticed that tDCS regulates glutamate 

transporters responsible for glutamate reuptake in both astrocytes and neurons to 

inhibit glutamate accumulation in the synaptic cleft (4).  

Besides, Zhang and colleagues (2020) investigated the efficacy and 

underlying mechanisms of subacute C-tDCS application (500 µA) in the motor 

function rehabilitation after MCAO induced ischemic rat stroke. They reported 

that C-tDCS application strikingly accelerated the rehabilitation of transient 

MCAO-induced motor dysfunction and neural stem cell (NSC) migration from 

subventricular zone (SVZ) to the ischemic striatum, and also encouraged NSC 

proliferation in the SVZ of MCAO induced stroke model in rats. Moreover, 

tDCS treatment inhibited Notch1 signal activation in NSC of the striatum (50).  
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Also, in the other study of Zhang and colleagues (2020) notified that C-

tDCS application after MCAO operation significantly improved neurological 

deficit level and brain morphology, decreased the area of brain injury, Caspase 3 

and Bcl2 associated X protein/B cell CLL/lymphoma 2 (Bax/Bcl2) ratio, and 

enhanced the number of Nissl body. Thus they proposed that C-tDCS could 

accelerate improvement of brain damage and neurologic deficit induced by 

MCAO. Besides that, they affirmed inhibition of apoptosis and 

neuroinflammation caused by C-tDCS may be related to the neuroprotective 

process (Table 1) (41). Similar results were reported by Braun and colleageus 

showing that both C-tDCS and A-tDCS have significant effects on recovery after 

stroke. In their studies, C-tDCS application (0.5 mA) after transient MCAO 

completely improved the animals 'strength and gait, whereas not fully restoring 

the animals' limb strength. They also reported that both A-tDCS and C-tDCS 

stimuli induce neurogenesis in the ipsilesional SVZ, but their migration towards 

the ischemic lesion and the formation of oligodendrocyte precursors from the 

SVZ only increased after C-tDCS (Table 1) (42). 

Similarly, Yoon and colleagues showed that A-tDCS subacute application 

(0.2 mA) one day and one week after transient MCAO had neuroprotective and 

neurorestorative effects on sensorimotor and cognitive performances. In 

addition, it was observed in the study that A-tDCS application applied one day 

after ischemia significantly increased microtubule associated protein-2 (MAP-2).
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Table 1: The results and characteristics of the studies associated with tDCS treatment in the experimental ischemic stroke model induced by middle cerebral 

artery occlusion (MCAO) reperfusion in animals. 
           

Authors, 

years 

(Reference) 

Animal 

Type 

(gender 

and 

weight/age) 

Types of 

MCAO 

Model 

Number of animals 

(n)/Study groups 

Simulation 

Polarity, 

Electrode 

Location 

Electrode 

Coordinates 

Control Condition Simulation Intensity 

(mA), Current Density 

(A/m2) /Charge Density 

(C/m2), Stimulation 

Duration (min), 

Number of Sessions 

Treatment Onset Simulation 

State 

Study 

Findings/Conclusions 

Applications of tDCS as subacute (1-15 days) after ischemic stroke  

Ahn et al.  

2020 (48) 

C57BL/6

J mice    

(male,  

18-20 g)  

Transient 

MCAO 

n: 145  (only 115 

animal were used in the 

experiments of this 

study due to 

undisclosed reasions)   

Experiment I (n:24): 

(Active:16; Control:8) 

Experiment II:  

(Active:24; Control:16) 

Experiment III (n:12):  

(Active:6; Control:6) 

Experiment IV (n:18):  

(Active:6; Control:12) 

Experiment V (n:21):  

(Active:7; Control:14) 

Anodal and 

cathodal 

stimulation:,     

prefrontal 

cortex of 

ipsi- or 

contralesiona

l regions. 

Active electrode: 

ipsi- or 

contralesional, 1.25 

mm left or right and 

2.9 mm anterior to 

the bregma 

Other active electrode: 

contralesional, 

bregma+2.9 mm 

[prefrontal cortex, 

+1.2 mm (motor 

cortex, or -2.2 mm 

(parietal cortex) 

Reference electrode: 

skin of the anterior 

chest 

Experiment I: Sham 

and MCAO groups 

with no HD-tDCS 

Experiment II: Sham 

and MCAO groups 

with no HD-tDCS 

Experiment III: 

MCAO group with 

no HD-tDCS 

Experiment IV: 

Sham and MCAO 

groups with no HD-

tDCS 

Experiment V: Sham 

and MCAO groups 

with no HD-tDCS 

55A/m2, 66.000 

C/m2, 20 min for a 

total of 10 days 

consisting of 5 

consecutive days as 

an 1 session from 5 

days after MCAO 
 

 

Experiment I: 

20 min post-

MCAO, 1 session 

Experiment II:  

20 min post-

MCAO, 2 

sessions  

Experiment III: 

20 min post-

MCAO, 1 

session 

Experiment IV: 

20 min post-

MCAO, 1 session  

Experiment V: 20 

min post-MCAO, 

2 sessions. 

Isoflurane  

(2%) 

aneshesia  

Anodal HD-tDCS 

application over the 

contralesional cortex, 

especially the motor 

cortex, was more 

effective than ipsilesional 

stimulation in attenuating 

motor and cognitive 

deficits. 

Also, HD-tDCS may 

enhance the expression 

of specific growth 

factors such as GDF5 

and PDGFA in the 

ipsilesional site after 

ischemic stroke. 

Duan et 

al.  2020 

(49) 

SD rats            

(male,  

250-300 

g) 

Transient 

MCAO 

n: 72  

(Active:36;Control:36)  

 

Unclear Four electrodes 

were located at 

bilateral 

supraorbital 

foramen, and the 

connections 

between bilateral 

inferior orbital rim 

and nasal alar 

MCAO group with 

no tDCS 

30 ± 3 V for 15 min 

once per day for 5, 

10, and 15 days. 

 

 

24 h post-

MCAO 

operation 

Pentobarbita

l sodium (80 

mg/kg, ip 

injection)  

tDCS treatment can 

encourage the 

neurological amelioration 

function, remarkably 

lessen the volume of the 

cerebral infarct, and 

cerebrum tissue 

improvement as well as 

effectively inhibit 

astrocytosis and increase 

the synaptic function and 

survival of neurons in 

ischemic brains after 

stroke. 

 



37 

 

Table 1. (continued) 

Zhang et 

al. 2020 

(50) 

 

 

SD rats            

(male,  

230-250 

g) 

 

Transient 

MCAO 

 

 

 

n:175 (117 animals 

underwent the transient 

MCAO operation, and 

other animals 

underwent a sham 

operation) 

(Active: 62; Control: 

58) 

 

 

 

Cathodal 

stimulation: 

the chest by 

a corset   

 

 

 

 

 

Active electrode 

(epicranial 

electrode) : 

bregma AP+            

2.0 mm, ML+           

2.0 mm 

Reference 

electrode:  chest  

 

 

 

Sham+ tDCS group 

and Control+ tDCS 

group with no C-

tDCS   

 

 

 

 

500 µA, 15 min, for 

a total of 10 days 

consisting of 5 

consecutive days as 

an 1  session (with a 

2 day tDCS-free 

interval). The 

stimulating current 

was ramped up or 

down to the expected 

intensity within 10 s. 

5 consecutive 

days, a 2-day 

stop and then 5 

days of tDCS 

again 

 

 

 

Pentobarbita

l sodium 

(1%, 45 

mg/kg, ip 

injection) 

 

 

 

 

tDCS treatment 

accelerated the 

rehalitation of MCAO-

induced motor function 

defects and the NSC 

migration from the SVZ 

to the ischemic striatum, 

also promoted NSC 

proliferation in SVZ of 

MCAO model rats. 

Lastly, tDCS treatment 

inhibited the Notch1 

signaling activation in 

NSCs in ischemic 

striatum.  

Zhang et 

al. 2020 

(51) 

SD rats                      

(male, 

230-250 

g) 

Transient 

MCAO 

 

n:120 (55 animals 

underwent the MCAO 

operation, 54 animals 

underwent a sham 

MCAO operation) 

(Active: 55; Control: 

54) 

Cathodal 

stimulation: 

the chest by 

a corset   

 

Active electrode 

(epicranial 

electrode) : 

bregma AP+            

2.0 mm, ML+           

2.0 mm 

Reference 

electrode:  chest 

MCAO + Sham 

group and Control + 

Sham group with no 

C-tDCS   

 

 

0.5 mA, 128 571 

C/m2, 15 min, for a 

total of 10 days 

consisting of 5 

consecutive days as 

an session (5 days 

with a 2 day tDCS-

free interval). The 

stimulant current 

was ramped up or 

down to the expected 

intensity within 10 s.  

24 hours after 

MCAO, 5 days 

stimulation, 2 

days interval 5 

days 

stimulation 

Pentobarbi

tal sodium 

anesthesia                

(1%, 45 

mg/kg, i.p 

injection) 

 

C-tDCS improved the 

brain morphology and the 

level of neurological 

deficit, alleviated the 

brain morphological 

damage and inhibited 

apoptosis, and increased 

the number of Nissl 

bodies induced by 

MCAO.  

Also, C-tDCS decreased 

the inflammatory 

mediator (NSE, Caspase 

3) levels and Bax/Bcl2 

ratio as well repressed 

astrocyte and microglia 

activations. 

Thus, these results 

showed that tDCS could 

significantly achieve 

quickly the improvement 

of neurologic defect and 

perform neuroprotective 

effect after a transient 

ischemic stroke. 
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Table 1. (continued) 

Braun et al. 

2016  (42) 

Wistar rats            

(male, 290-

330 g)      

Transient 

MCAO 

n:41 (only 28 

rats provided the 

MRI-inclusion 

criteria) 

(Active:19; 

Control:9)  

Anodal and 

cathodal 

stimulation: 

ipsilesional 

hemisphere      

Active electrode: 

ipsilesional, 

bregma AP+            

2.0 mm, ML+           

2.0 mm 

Reference 

electrode:  ventral 

thorax.  

 

MCAO with 

sham-tDCS 

0.5 mA, 128.571 C/m2, 

15 min/day, for a total 

of 10 days (5 days 

with a 2 day tDCS-free 

interval), 10 sessions.   

3 days post-

MCAO operation 

Isoflurane 

anesthesia 

(dose 

undefined) 

C-tDCS treatment fully 

recovered animals strength 

and gait, A-tDCS treatment 

did not exactly 

recuperatethe limb strength 

of animals, but animals did 

not exactly recuperate limb. 

Both A-tDCS and C-tDCS 

treatments induced 

neurogenesis in the 

ipsilesional SVZ.  However 

the formation of 

oligodendrocyte precursors 

from the SVZ and their 

migration toward the 

ischemic lesion was 

enhanced solely after C- 

tDCS.  

Besides, C-tDCS treatment 

preferably promoted M1-

polarization of microglia. 

Yoon et al. 

2012 (43) 

SD rats                   

(male, 220-

280 g)             

Transient 

MCAO 

n:30                            

(Active:20; 

Control:10) 

Anodal 

stimulation: 

ipsilesional 

hemisphere      

Active electrode: 

ipsilesional, 

ischemic border 

line of M1 

Reference 

electrode: anterior 

position of the 

chest 

MCAO with 

sham-tDCS 

0.2 mA, 28.2 A/m2, 20 

min/day for 5 days, 5 

sessions. 

Early A-tDCS 

group: 1 day 

post- MCAO 

operation 

Late A-tDCS 

group: 7 days 

post- MCAO 

operation 

Sham group: 1 

day post- 

MCAO 

operation  

Isoflurone 

anesthesia 

(2%) 

Early A-tDCS and late A-

tDCS treatments (one 

week after cerebral 

ischemia) had meaningful 

effects on sensorimotor 

and cognitive 

performances, but late A-

tDCS treatment was more 

effective in balance ability 

than early A-tDCS 

treatment.  

Additionally, the early A-

tDCS treatment 

considerably enhanced 

MAP-2 expression and the 

late A-tDCS group 

treatment increased GAP-

43 expression. 
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Table 1. (continued) 

Kim et al. 

2010 (44) 

SD rats                   

(both 

genders, 5-

week-old)         

Permanent 

MCAO 

n:61  

(20 animals died 

during the 

experiment) 

(Active:21; 

Control:20) 

Anodal and 

cathodal 

stimulation: 

ipsilesional 

hemisphere      

Active electrode: 

locationed 3 mm 

to the left and 2 

mm ahead of the 

interaural line. 

Reference 

electrode: attached 

to the trunk of the 

animal. 

MCAO 

exercise 

group, 

MCAO 

group with 

no tDCS 

0.1 mA, 1.3 A/m2, daily 

30 min sessions for 2 

weeks 

2 days post-

MCAO 

operation 

Ketamine 

(1%,15 

mL/kg) 

anesthesia  

Treatment of C-tDCS and 

exercise did not lessen 

infarct size, whereas C-

tDCS deteriorated motor 

function.  

Repeated A-tDCS treatment 

improved motor function 

and reduced neuronal axon 

deterioration.  

Consequently, repeated                

A-tDCS may have a 

neuroprotective effect by a 

functional amelioration and 

well kept white matter axons 

in the rat ischemic stroke. 

Applications of tDCS as acute ( 24 hours) after ischemic stroke 
Notturno et 

al. 2014 (45) 

SD rats                     

(male, 

165-265 g)            

Permanent 

MCAO 

n:53 

Experiment I 

(n:24): 

(Active: 12; 

Control: 12) 

Experiment II:  

(Active: 17; 

Control: 12) 

Cathodal 

stimulation: 

ipsilesional 

hemisphere      

Active electrode: 

ipsilesional, 2 mm 

left and 1 mm post 

to bregma 

Reference 

electrode: 

ventral side of the 

thorax. 

Experiment I: 

MCAO with no 

tDCS 

Experiment II: 

MCAO with no 

tDCS 

Sham MCAO+               

C-tDCS 

Experiment I: 0.2 mA, 

28.6 A/m2, (15 min on 

and 15 min off, 4 h with 

a cumulative time of 

stimulation of 120 min) 

Experiment II: 0.2 mA, 

28.6 A/m2, (15 min on and 

15 min off, 6 h with a 

cumulative time of 

stimulation of 180 min) 

Experiment I:                

45 min post-

MCAO 

operation 

Experiment II: 

Directly post-

MCAO 

operation 

 

Isoflurone 

anesthesia (2%) 

C-tDCS treatment decreased 

the number of cortical 

spreading depolarizationsa 

and infarct volume in both 

experimental conditions. 

Thus, C-tDCS has a 

neuroprotective effect in the 

acute ischemic stroke model. 
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Table 1. (continued) 

Peruzzotti 

Jametti et al. 

2013 (27) 

C57BL/6 

mice  

(male, 20-

22 g) 

 

Transient 

MCAO 

n:137 

Experiment I 

(n:36): 

(Active:24; 

Control:12) 

Experiment II 

(n:75): 

(Active: 50; 

Control: 25) 

Experiment III 

(n:26): 

(Active: 16; 

Control: 10) 

 

Anodal and 

cathodal 

stimulation: 

ipsilesional 

hemisphere      

Active electrode: 

ipsilesional, to the 

left parietal area 

(2.5 mm left and 

0.5 mm post to 

bregma)  

Reference 

electrode: 

ventral thorax 

Experiment I: 

Sham MCAO 

with no tDCS 

Experiment II 

and III: MCAO 

with no tDCS 

0.25 mA, 55 A/m2, 20 

min on and 20 min off 

(totally 40 min) 

Experiment I: 30 min 

after onset of 

anesthesia (no 

MCAO), 2 sessions 

Experiment II: 30 min 

post-MCAO, two 

sessions. 

Experiment III: 4.5 h 

post-MCAO, 2 

sessions. 

30 min or 4.5 

h post-

MCAO 

operation 

Isoflurone 

anesthesia 

(1.5/2%) 

C-tDCS treatment improved 

functional amelioration, 

decreased postischemic 

lesion volume, reduced 

number of apoptatic cells, 

and diminished taurine and 

cortical glutamate levels.    

On the contrary, A-tDCS 

treatment increased 

postischemic lesion volume, 

caused augmented blood-

brain barrier derangement, 

promoted hemorrhage, 

enhanced number of 

inflammatory and apoptotic 

cells. 

Hence, C-tDCS was able to 

protect cortical neurons 

from the ischemic damage, 

to lessen inflamation, and to 

promote a more decent 

clinical recovery.  

Jiang et al. 

2012 (46) 

SD rats                     

(male, 4-5 

months-

old)        

MCAO n:90 (Number of 

animals per 

group was 

undefined) 

Both anodal 

and cathodal 

stimulation 

Active electrode: 

positioned  5 mm 

to the left and 2 

mm ahead of the 

interaural 

line. 

Reference 

electrode:  

attached to the 

trunk of the 

animal. 

Sham operation 

group, MCAO 

group with no 

tDCS 

0.1 mA, 1.27 A/m2, 

daily 30 min 

sessions for either 

3rd, 7 th, or 14th 

days. 

1 day post- 

MCAO 

operation 

 

Unclear A-tDCS and C- tDCS 

treatments improved motor 

function, enhanced dendritic 

spine density and reduced  

expression of neuronal gap 

junction and hemichannel 

PX1 mRNA.   

           

Abbreviations: AP: anterior-posterior; ant, anterior; A-tDCS: anodal transcranial direct current stimulation; C-tDCS: cathodal transcranial direct current stimulation; GAP-43;  Growth 

Associated Protein 43; GDF5: growth/differentiation factor 5; HD-tDCS: high-definition- transcranial direct current stimulation; ip: intraperitoneal; i.p: intraperitoneal;  MAP-2: microtubule 
associated protein-2; MCAO: middle cerebral artery occlusion; MRI: magnetic resonance imaging;  ML: mediolateral; post, posterior; NSC: Neural stem cell; NSE: Neuron-specific enolase; 

PDGFA: platelet-derived growth factor subunit A; PX1: pannexin-1;  SD: Sprague Dawley; SVZ: subventricular zone;  tDCS: transcranial direct current stimulation. Bcl: B-cell lymphoma, 

Bax: Bcl-2-associated X protein 
Unit abbreviations: A/m2: ampere per square meter; C/m2: coulomb per square meter;  cm2: square centimeter; mA: milliampere; min; minute; h: hour; mm: millimeter. 
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expression and A-tDCS application one week after ischemia also enhanced 

growth associated protein 43 (GAP-43) expression (43). Furthermore, the 

authors suggested that A-tDCS improves neuroplasticity and regeneration by 

increasing the secretion of brain-derived nerve growth factors (BDNF) such as 

GAP43, dendritic growth, and axonal regrowth. Thus, the results of this study 

suggested that A-tDCS could facilitate neural plasticity, axonal and dendritic 

regrowth that occurs after cerebral ischemia with tDCS-mediated neuroplasticity 

(Table 1) (43). 

In a study conducted by Kim and colleagues, in which ipsilesional A-tDCS 

and C-tDCS applications (0.1 mA) were applied for a period of 2 weeks with 

exercise, starting 2 days after permanent MCAO in rats, it was revealed that 

tDCS applications caused improvements in motor function. The study results 

revealed that repeated C-tDCS application and exercise did not reduce the 

infarction size but decreased motor function, so C-tDCS improved motor 

function and reduced neuronal axon disruption. In conclusion, according to the 

study results, it has been shown that repeated A-tDCS has a neuroprotective 

effect with a functional amelioration and well kept white matter axons in the rat 

stroke (Table 1) (44). 

Notturno and colleagues investigated the inhibitory effect of C-tDCS (0.2 

mA, 4 h and 6 h) on recurrent depolarisations in the acute phase of the 

permanent MCAO stroke model. As a result of their study, they showed that 

both C-tDCS stimulation significantly decreased the number of depolarizations 

and infarction volume, but 6 h C-tDCS stimulation was more effective. 

Consequently, it has been shown that the neuroprotective influence of C-tDCS 

treatment in the acute phase of ischemic stroke depends on the duration of the 

stimulation applied (Table 1) (45).  

On the other hand, Peruzzotti-Jametti and colleagues investigated the effect 

of both A-tDCS and C-tDCS (0.25 mA, 30 min and 4.5 h) on motor function and 

neuronal genesis after transient MCAO ischemia. According to the results of 

their study, they reported that although C-tDCSaccelerated functional recovery 

and decreased post-ischemic lesion volume, apoptotic cell number, taurine and 

cortical glutamate levels, A-tDCS caused the opposite effect. Therefore, based 

on these results, it can be considered that C-tDCS may protect cortical neurons 

from ischemic damage, reduce inflammation and provide better healing (Table 

1) (27). 

Unlike Peruzzotti-Jametti and colleagues, Jian and colleagues studied the 

effect of A-tDCS and C-tDCS (0.1 mA) applied after ischemia on motor 

functions, cortical neurons and neuronal plasticity. According to their study, it 

was reported that A-tDCS and C-tDCS treatments applied 1 day after transient 

MCAO improved motor function, increased dendritic spine density, and 

decreased the expression of neuronal space junction and hemichannel PX1 

mRNA. As a result, it can be said that late application of A-tDCS and C-tDCS 

treatment has a protective effect on motor function and neurogenesis (Table 1) 
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(46). 

Effects of tDCS application on animal models of stroke by induced PTI 
 

Schjetnan and colleagues used monopolar pulses together with A-tDCS (A-

tDCSmp) in their study to increase the efficiency on neuronal synchronization in 

sensorimotor function recovery after PTI. They found that A-tDCS (0.065 mA) 

therapy increased interhemispheric consistency and motor amelioration in a 

skilled reach duty after PTI. Also they showed that A-tDCSmp significantly 

increased local field potential (LFP) power in the around 10-40Hz bands. They 

viewed enhanced LFP power after electrical stimulation was concerned with 

enhanced coherence in the corresponding frequency band. According to all 

results of this study, authors suggested that enhanced interhemispheric 

coherence in the around 10-40Hz band expresses a mechanism whereby tDCS 

enhances the efficacy of rehabilitation training and promotes sensorimotor 

recovery after stroke. These results show that increased neuronal coherence 

exerts an effect of tDCS that accelerates stroke recovery (Table 2) (52). 

Liu and colleagues a study where tDCS was combined with Peripheral 

sensory stimulation (PSS)with C-tDCS to enhance the effect of neurovascular 

function on preservation and improved functional recovery. They demonstrated 

that C-tDCS and C-tDCS +PSS (0.4 mA) treatments after PTI restored neural 

activity and hemodynamics in the ischemic region. In addition, they reported 

that C-tDCS+PSS treatment reduced infarction volume, suppressed microglial 

activation and was more excellently preserved. In summary, this combined 

therapy can be used to restore neurovascular function by reducing cerebral blood 

flow (Table 2) (47). 
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Table 2: The results and characteristics of the studies associated with tDCS treatment in the experimental ischemic stroke models induced by 
photothrombosis in animals. 
Authors, years 

(Reference) 

Animal Type 

(gender and 

weight/age) 

Types of 

MCAO 

Model 

Number of 

animals 

(n)/Study 

groups 

Simulation 

Polarity, 

Electrode 

Location 

Electrode Coordinates Control 

Condition 

Simulation Intensity 

(mA), Current Density 

(A/m2) /Charge Density 

(C/m2), Stimulation 

Duration (min), 

Number of Sessions 

Treatment 

Onset 

Simulation 

State 

Study Findings/Conclusions 

Schjetnan et 

al. 2019 (52) 
Long-Evans 
hooded rats  
(male, 400-500g) 

  PTI  n:15 
(Active: 5 

Control:5) 

A-tDCS 
stimulation  
with added 
monopolar 
pulses (A- 
tDCSmp); 
contralateral 
hemisphere 

Active electrode:  
somatosensory cortex 
(AP: +2.7 to -0.3; ML: 
±2.5 to 5) 
Reference electrode: 
AP: -12.0 
 
 

Photothrombotic  
group without 
stimulation 

0.065 mA, 10 min 
for 1 week session 
 
 
 

6 days after 
stroke and 
electrode 
implantation. 

Urethane 
anesthesia                    
(1.5 g/kg, 
i.p 
injection) 

A-tDCSmp treatment 
increased along with motor 
function. A tDCSmp 
treatment significantly 
increased LFP power in the 
10-40 Hz band interval, this 
increase was linked to raised 
coherence in the 
corresponding frequency 
band. According to all results 
od this study, authors 
suggested that increased in 
this frequency band presents a 
mechanism whereby tDCS 
encourages sensorimotor 
improvement and raises the 
rehabilitation training 
influence after stroke. 

Liu et al. 2017 

(47) 
SD rats                 
(male,  250-
300 g) 

PTI n: 58 
(Active:4; 
Control:16) 

Cathodal 
stimulation: 
ipsilesional 
hemisphere 

Active electrode:  

ipsilesional, 5-mm anterior 

and 3-mm lateral to the 

bregma 

Reference electrode: venter 

PSS electrode: subdermal 

needle electrodes (two in 

each limb) placed in the 

forepaw and hindpaws 

contralateral to the 

ischemic hemisphere.  

Photothrombotic 
group without 
stimulation 

0.4 mA, 20.37 A/m2, 
20 min, 1 session 
PSS: Stimulation of 
3 Hz with a 0.2 ms 
pulse width and 2 
mA given for 90s, 
every 15 min for 2h 
after the 20 min C-
tDCS 

Directly post-
cortical 
photothromb
osis 

Pentobarbit

al 

anesthesia              

(i.e., 50 

mg∕kg bolus 

induction 

and 15 

mg∕kg∕h 

maintenanc

e, i.p. 

injections) 

C-tDCS and C-tDCS+ PSS 
treatments restored neural 
activity and hemodynamics in 
the ischemic reagion.  
Also, C-tDCS+PSS treatment 
reduced infarct volume, 
suppressed microglial 
activation, and more 
excellently preserved. 

Abbreviations: AP: anterior-posterior; ant, anterior; A-tDCSmp: transcranial direct current stimulation with added monopolar pulses; A-tDCS: anodal transcranial direct current stimulation; C-

tDCS: cathodal transcranial direct current stimulation; Hz: Hertz; i.p: intraperitoneal; LFP: Local field potential; ML: mediolateral; post, posterior;  PSS: peripheral sensory stimulation; PTI: 
photothrombotic ischemia; SD: Sprague Dawley; tDCS: transcranial direct current stimulation. 
Unit abbreviations: A/m2: ampere per square meter; cm2: square centimeter; mA: milliampere; mg∕kg: milligram/kilogramme; mg/kg/h: milligram/kilogramme/hour; min; minute; mm: 
millimeter; ms: millisecond; s: second. 
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4. CONCLUSSION AND FUTURE PERSPECTIVES 

Although the number of neuromodulation studies in animal stroke models is 

limited, the number of experimental stroke model studies has been increasing 

recently. The treatments with tDCS in animal stroke model, the various 

protocols showed that neuroprotection or may have positive effects on functional 

recovery via the neuro-therapy. As summarized in Tables 1 and 2, the 

effectiveness of tDCS treatment varies depending on whether the stimulation 

type is anodal or cathodal, how long it is applied after ischemia, current 

intensity, duration and number of repetitions. Since tDCS efficacy depends on 

parameters such as optimal stimulation position, , duration, dose and frequency 

of treatment, more clinical and experimental studies are required to determine 

the efficacy precisely. tDCS has the potency to alter cortical excitability and 

behavior in experimental and clinical sitıuations. Recent studies have reported 

improvement in motor functions in stroke patients after tDCS stimulation (43, 

44, 48). It has been shown that tDCS treatment is effective in ischemic tolerance, 

neuroprotection, anti-apoptosis, neurogenesis and neuroplasticity mediated by 

molecular mechanisms (27, 45, 47, 52). Although the number of 

neuromodulation studies in animal stroke models is limited, the number of 

experimental stroke model studies has been increasing recently.  

In briefly, studies are going on the effectiveness of tDCS as a therapeutic 

mediation. In the last two decades, tDCS, one of the NIBS techniques, has been 

increasingly used as a new and promising therapeutic implement in the 

rehabilitation of stroke patients. Nevertheless, these techniques are yet 

experimental and their effects on molecular mechanisms are not fully known, so 

many experimental and clinical studies are needed to become a universally 

accepted clinical tool.  

The effectiveness of tDCS therapy varies according to when the stimulus is 

applied after ischemia. Early treatment is more effective because motor and 

cognitive functions develop faster than early tDCS stimulation (43). Another 

parameter affecting the tDCS treatment efficiency is the current intensity of the 

stimulus applied (42, 44). The results of previous show the importance of 

applying the treatment to the current intensity and how many days after the 

ischemia. If treatment is started later, the treatment says that the current intensity 

should be increased for improvement (27, 45, 46, 48). However, tDCS treatment 

changes its efficacy in stimulation polarity (4, 27, 43, 45). Differences in study 

results according to the simulation polarity may be due to the temporary and 

permanent ischemia model. The greater effect of A-tDCS over C-tDCS may be 

due to polarity on synaptic activity in the hippocampus. Also, the effects of 

polarization currents depend on the duration and intensity of the stimulation. 

Finally, the effectiveness of tDCS treatment also varies according to the 

stimulation session (49). According to studies conducted so far, in tDCS 

treatment, the stimulus current intensity should be at least 0.1 mA, the 
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stimulation period should be at least 15 minutes and the session should be at 

least 5 days (42, 44, 46, 50, 51). In the light of all this information, it is thought 

that it may be beneficial to increase the severity, number and frequency of 

stimulation due to ischemic damage to accelerate the deterioration of motor and 

cognitive function after ischemia and to increase the expression of neurogenesis. 

Due to limited experimental studies, it cannot be determined exactly which 

polarity is the better therapeutic. More studies should be conducted to determine 

the parameters of tDCS, which is promising in stroke treatment and the decision 

should be made based on meta analysis results. 
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 INTRODUCTION 

Nutrition is a basic requirement for individuals to reach their growth and 

development potential, protect them from diseases and lead a quality life. 

Nutrition is important in every period of human life from intrauterin period to 

old age. Healthy eating habit; it is a diet aimed at protecting and improving 

health and reducing the risk of chronic diseases (Şanlıer 2003).  

Nutrition in early childhood plays an important role in the development of 

diseases such as type 2 diabetes, hypertension, eating disorders, obesity and 

metabolic syndrome in adulthood. Therefore, appropriate nutrition should be 

supported in the neonatal, childhood, adolescence and adulthood periods. Family 

members, the health system, schools, communities and governments should 

collaborate to ensure proper nutrition for children (Duryea 2021). 

Factors affecting the eating behavior of babies are effective from the 

prenatal period. It has been reported that babies encounter amniotic fluid with 

the aroma of the food that the mother eats, this contact with breast milk 

continues, and the transition process of breastfed children to additional food is 

easier (Cooke and Fildes 2011). Eating relationship from birth also affects 

children's eating behaviors. Effective feeding also supports regulation, 

attachment and separation, which are the developmental stages of the baby. 

While breastfeeding in the first 6 months supports internal regulation and 

attachment, transition to additional foods from the 6th month helps the 

separation and individualization process (Özmert 2005). It is very difficult to 

correct the growth retardation between the ages of 0-2, when the growth is the 

fastest, after two years of age. For this reason, it is necessary to gain habits 

related to feeding infants and young children during this period and to raise 

awareness of families on this issue.  

https://pubmed.ncbi.nlm.nih.gov/?term=Cooke+L&cauthor_id=21651930
https://pubmed.ncbi.nlm.nih.gov/?term=Fildes+A&cauthor_id=21651930
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Nutrition In The First Year of Life 

Breastfeeding 

Breast milk; It is a natural food with high bioavailability, easy to digest, 

containing all the liquid, energy and nutrients necessary for growth and 

development in the newborn. Breastmilk and breastfeeding have many benefits 

for both the baby and the mother in terms of nutrition, developmental, 

psychological, social and economic aspects (Parks et al. 2016). 

The World Health Organization (WHO) and The American Academy of 

Pediatrics (AAP) recommend breastfeeding in all babies as long as medical 

conditions are favorable. WHO recommends only breastfeeding without giving 

water for the first 6 months, starting appropriate complementary foods after the 

6th month and continuing breastfeeding until the age of 2 (Garipağaoğlu et al. 

2015; AAP 2005). The benefits of breast milk are shown in table 1. 

Table 1: The benefits of breast milk compared to formulas (Parks et al. 2016). 

Breastfeeding from both breasts should be recommended to mothers at each 

feeding. Whichever breast was given last in the last feeding, the next 

breastfeeding should be started with that breast. For better milk production, it is 

recommended to breastfeed until the first breast is completely emptied without 

giving the second breast. Especially new mothers should be informed about the 

hunger symptoms of the baby, the correct grasping of the breast, the correct 

placement of the baby and the frequency of feeding. Babies should be called for 

Secretory lg A • Specific antigen targeted anti-infective 

effect, 

Lactoferrin • Immunomodulation, iron chelation, 

antimicrobial effect, antiadhesive, 

• Trophic effect for intestinal growth, 

Casein • Antiadhesive, bacterial flora 

Oligosaccharides • Prevention of bacterial attachment, 

Cytokines • Anti-inflammatory, epithelial barrier effect, 

Growth factors 

Epidermal growth factor • Surface tension, intestinal repair, 

Transforming growth 

factor (TGF) 
• Increases epithelial cell growth (TGF- β). 

• Suppresses lymphocyte functions (TGF- β). 

Neuronal growth factor • Supports neural growth. 

Enzymes 

Platelet activating factor-

acetylhydrolase 
• Blocks platelet activating factor. 

Glutathione peroxidase •  Prevents lipid oxidation 

Nucleotides •  Increases antibody response, bacterial flora. 
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control within the first 24-48 hours after discharge in terms of nutritional 

evaluation (AAP 2005). 

Insufficient Breast Milk Intake 

Insufficient breast milk intake can manifest itself with dehydration and 

jaundice in the first 48 hours of life. Babies may be restless, cry constantly, or 

prone to sleep. Decrease in urine and delay in stool output may be observed. 7% 

weight loss in babies in the first 3 days is considered normal. Weight loss of 

more than 3% a day or 10% in 3 days is considered pathological. It is 

recommended that babies be fed 8-12 times a day. Especially late preterm babies 

(34-36 weeks of gestation) are candidates for not enought nutrition due to poor 

sucking and swallowing patterns (AAP 2005). 

Breastmilk jaundice is one of the most common causes of re-hospitalization 

in healthy breastfed babies and is often related to insufficient fluid intake. It may 

be accompanied by dehydration and hypernatremia. Jaundice usually begins to 

regress in the 2nd week of life. It is thought that the effect of 

glucuronyltransferase inhibitors in breast milk or increasing the absorption of 

bilirubin from the intestine is caused by breast milk jaundice. However, before 

mentioning breast milk jaundice, other causes such as hemolysis, 

hypothyroidism, galactosemia, and infections should be excluded. Babies with 

persistent jaundice should be evaluated in terms of formula use and 

phototherapy, and breast milk intake and expressing breast milk should continue 

as much as possible during this period (Çoban et al. 2014). 

Nutrition with Formula 

The formulas used in babies are safe and they are sufficient as the only 

nutritional source for healthy babies in the first 4-6 months of their lives. Infant 

formulas are available in ready-to-eat forms, concentrated liquid forms or 

powder forms. Usually, 20 kcal of energy is provided from 30 ml of ready-to-eat 

forms and contains 67 kcal calories in approximately 1 dl. Concentrated liquid 

products, when prepared according to the instructions, become a preparation 

with the same concentration (Parks et al. 2016). 

Nutrition with formula should be in the desired amount to ensure the 

growth and development of the child in accordance with her genetic potential. 

During the first 3 months of life, a daily weighing intake of 25-30 grams can be 

achieved with an amount of 140-200 ml/ kg/day. Weight gain rate decreases 

between 3-6 months and 6-12 months (Flaherman et al. 2013). In addition to 

supplementary foods given between 4-6 months, breast milk should be continued 

for the first year or infant formula should be recommended. Cow's milk should 

not be given until the age of 12 months. Among the formulas that can be used in 

babies, protein-based cow's milk formulas contain a higher concentration of 

protein than breast milk. While the major whey protein in cow's milk is ẞ-

globulin, breast milk contains α-lactoalbumin. Lactose is the main carbohydrate 
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in breast milk and cow's milk protein-based formulas (Parks et al. 2016). 

Complementary Feeding 

The transition period to all solid and liquid foods except breast milk and 

formula is an important period due to nutritional and developmental reasons. As 

infants fed exclusively with breast milk grow, macro and micronutrients become 

insufficient for the infant. The decision to start complementary foods in infants 

fed with breast milk in the 6th month instead of between 4-6 months was taken 

at the 54th World Health Meeting in 2001. WHO and United Nations 

International Children's Emergency Fund recommend starting complementary 

foods at 6 months (26 weeks, 180 days) (WHO 2001). AAP, WHO and The 

European Society for Pediatric Gastroenterology Hepatology and Nutrition have 

agreed on exclusive breastfeeding in the first 6 months of life (Kleinman and 

Greer 2019; Kliegman et al. 2016). Early transition to complementary feeding 

increases the risk of increased renal solute load, obesity, malnutrition, 

susceptibility to infections, allergies and aspiration, and reduces the amount of 

breast milk, the time to give breast milk. With the late initiation of 

complementary foods, it was observed that the infant's weight gain and growth 

slowed down, malnutrition and vitamin-mineral deficiency appeared, the infant 

had trouble getting used to different tastes, the infant's chewing ability was 

delayed, and the risk of developing allergies increased. The best indicator of 

adequate and balanced nutrition is body weight gain and lengthening. Body 

weight gain of the child should be monitored with growth curves (Yalçın 2014). 

Toddler, Preschool Age Children Nutrition 

The second year of life is a period when eating behaviors are shaped, health 

habits are acquired. Besides, it is often a confusing and worrying period in 

families. After the age of 1, growth slows down. Motor activity increases and 

appetite decreases. Body weight increases to 3 times the birth weight at the end 

of the 1st year and 4 times the birth weight at the end of the 2nd year. Children's 

eating habits are unstable. Children consume limited food. They reject preferred 

foods for them. This may cause anxiety in families. It is important to show 

sufficient growth, to provide guidance on eating habits and behavior, and to 

alleviate the concerns of families (Kleinman and Greer 2019). 

Nutrition practices 

The period from the 6th to the 15th month is a period in which babies gain 
their self-feeding skills. At the end of this period, babies can hold food with their 

fingers, start using a spoon, consume soft foods, and start drinking water from the 

glass.  
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Table 2: Recommendations on complementary nutrition for 6-23 month old 

breastfed children (Yalçın 2014) 

Age Additional 

calorie 

requirement 

Nutritional 

properties 
Meal 

frequency 
Amount to be consumed in 

a meal 

Energy 

density: 0.8-

1.0 

kcal/gram 

Energy 

density: 0.6 

kcal/gram 

6-8 

month 
200 kcal/day In dense mash 

or well 

crushed 

2-3 meals / 

day and 1-2 

snacks 

according to 

appetite 

Starting with 

2-3 dessert 

spoons and 

increasing to 

125 ml 

Starting with 

2-3 dessert 

spoons and 

increasing to 

160 ml 

9-11  

month 
300 kcal/day Thin cut or 

crushed (the 

particle baby 

can take with 

her hand) 

3-4 meals / 

day  and  1-2 

snacks 

according to 

appetite 

125 ml 190 ml 

12-23 

month 
550 kcal/day Family meal 

(shredded or 

crushed if 

necessary) 

3-4 meals / 

day and 1-2 

snacks 

according to 

appetite 

190 ml 250 ml 

 

Infants may still want to breastfeed or drink formula. Feeding before 

bedtime should not be encouraged as it will cause tooth decay. Juices and bottled 

prepared products should always be avoided. In the second year of life, self-

eating skills have developed. Self-feeding may cause the child's intake to be 

restricted and the family's reaction to the child's eating habits. It should be the 

family's goal to encourage positive eating habits and ignore negative eating 

habits unless they threaten the baby's health and safety (Kleinman 2009).  

At this stage, children generally do not acquire complete chewing and 

swallowing skills. For this reason, hard candies and nuts that may clog the throat 

should be avoided. The caregiver should always be alert and ready during the 

meal. During eating, the child should sit upright on a high chair. AAP and other 

organizations do not recommend feeding children in the presence of factors such 

as television that distract the child while eating, or in environments such as cars 

where the adult cannot be adequately controlled and the child cannot be 

observed (Kleinman and Greer 2019; Kleinman 2009). 

In the newborn period, babies can distinguish between sweet and sour. 

Children in infancy and older ages may prefer sweeter food. The new food 
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should be tried many times before it is concluded that the child is rejecting a 

food. This is a developmental phase besides nutrition. Young children eat or 

need to eat 5-7 times a day (Kleinman and Greer 2019).  

In infants, breast milk meets all the energy needs in the first six months. 

Infants should receive the complementary food 200 kcal/day in 6-8 months, 300 

kcal/day in 9-11 months, and approximately 550 kcal/day in 1-2 years of age. 

The stomach capacity of babies is approximately 200 ml (30 ml/kg). This 

situation requires that foods with appropriate energy density should be given to 

babies with repeated meals throughout the day. The number of meals also varies 

according to the age of the child. Accordingly, 2-3 main meals, 1-2 snacks in 6-8 

months and 3-4 meals and 1-2 snacks after nine months are recommended. 

Breastfed babies continue to be breastfed whenever they want. Infants who are 

not breastfed should also be given formula or complementary food (Yalçın 

2014). 

The Development of Nutrition in Childhood 

Independent nutrition skill is one of the important developmental skills that 

should be acquired in early childhood (Kleinman and Greer 2019). Allowing 

children to feed themselves encourages the child to determine their own intake 

and form their own diet. Important points in nutrition in the infancy and pre-

school period are the transition to feeding with cups and containers, fluctuations 

in appetite, intake of sufficient iron and other trace elements and vitamins, 

avoiding excessive intake of fruit juice and other sweetened foods, healthy 

nutrition and ensuring adequate activity (Picciano et al. 2000). 

With the acquisition of fine motor skills and the completion of primary 

teeth in the second year of life, children learn to feed themselves independently 

and transition to an adult diet. Dietary preferences and diets continue to form 

during this period (Kleinman and Greer 2019). From the age of one, appetite 

may decrease slightly. Development can slow down. Children can choose from a 

limited number of foods (Nicklaus et al. 2007).  

Drinking from The Glass 

Babies should not use a bottle between 12-15th months. At the age of 15 

months, she can hold a glass by herself. However, it can still be spilled on. 

Keeps better at 18-24 months of age. Spills are reduced. From the age of 2, it 

should be completely switched from bottle to glass. Babies should not sleep with 

a bottle. Sleeping with a bottle and feeding with a bottle throughout the day 

causes tooth decay (Heyman and Abrams 2017). Giving high volumes of calorie 

drinks with a bottle may cause insufficient solid food intake (Gooze et al. 2011). 

Self Feeding 

In the second half of the first year, babies learn to hold food with their 

hands and then between the thumb and first finger. They can grab food from a 
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spoon with their lips. Between 16-17 months, hand coordination has reached a 

level that can deliver food from a bowl to the mouth. Most children can be fed 

like adults at the age of 2, provided that precautions are taken for the risk of 

aspiration (Duryea 2021).  

Feeding Behaviours 

The acquisition of healthy eating behaviours depends on the interaction of 

several factors. These can be considered as child-specific situations such as 

completion of developmental stages, temperament, personal experiences, need 

for medical care, and environmental factors such as ethnic diet characteristics, 

family dynamics, access to food. Nutritional problems can be caused by any of 

these (Phalen 2013).  

Nutritional Development During Infancy and Toddler Period 

During the infancy period, exploratory behaviors such as touching, 

smelling, putting food in her mouth and spitting are observed. Babies may be 

eager to taste or swallow new foods (Johnson et al. 2007). 

Children can become resistant to trying new foods by about two years of 

age. They can only choose to eat a small number of well-accepted, favorite foods 

(Nicklaus et al. 2007). It may be necessary to repeat that food several times (8 to 

10 times) before concluding that the child will not accept a food (Wardle et al. 

2003). 

Nutritional Development in Preschool Period 

By the age of 3 to 4, children start to protect their respiratory tract better. 

Can safely consume small, round, hard foods that previously posed a choking 

hazard (Hagan et al. 2017). They can use food containers and glasses with 

confidence. They can start feeding at the dinner table. Children in this age group 

are more aware of environmental stimuli. They are aware of mealtime, portion 

size, the way the meals are presented, and the food preferences of other people. 

These factors can affect food selection and intake. Eating time may not be 

predictable in this age group. Their ability to sit at the table and their attention 

may be short-lived. However, they should still be encouraged to sit with the 

family for a reasonable amount of time at the dinner table. Eating together 

provides an opportunity for families to gain healthy eating habits to the child 

(Duryea 2021). 
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Table 3: Nutritional skills of children between 0-36 months (Parks et al. 2016). 

CONCLUSION 

Nutrition is important in every period of human life from intrauterin period 

to old age. Infants should be fed only breast milk for the first 6 months. From the 

6th month, breastfeeding with appropriate complementary foods should be 

continued until at least 2 years of age. It is very difficult to correct the growth 

retardation between the ages of 0-2, when the growth is the fastest, after two 

years of age. For this reason, it is necessary to gain habits related to feeding 

infants and young children during this period and to raise awareness of families 

on this issue. Family members, the health system, schools, communities and 

governments should collaborate to ensure proper nutrition for children. 

Age (months) Nutritional / sensorimotor skills 

 

from birth to 4-6th 

months 

• Feeding from the breast or bottle, 

• Holding the bottle during feeding (2-4 months), 

• Maintaining a semi-flexion posture during 

feding, 

• Increase in infant-parent relationships. 

 

 

 

6-9 months 

• Feeding in a more upright position, 

• Spoon feeding with watery, pureed foods, 

• Holds the bottle with both hands, 

• Finger feeding begins, 

• Prefers family feding. 

 

9-12 months 

• Drinking from the cup, 

• Ability to eat lumpy, mashed foods, 

• Eating soft foods with fingers. 

 

12-18 months 

• Self feding, 

• Holding the cup with two hands, 

• Swallowing with 4-5 chews, 

• Holding and tilting the bottle. 

 

18-24 months 

• Swallowing with lip closure, 

• Increasing of self-feeding, 

• Chewing different foods, 

• Maturation of up-down tongue movements. 

 

 

24-26 months 

• Circular jaw rotations, 

• Chewing with lips closure, 

• Holding a cup with one hand and being able to 

drink with an open glass without spilling, 

• Using fingers to fill the spoon, 

• Eating different foods, 

• The ability to use a fork. 
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INTRODUCTION  

Definition of FGR is a challenging issue in obstetrics and may be defined as 

failure to achieve adequate fetal growth potential. Impaired neurological and 

cognitive development (Meher et al. 2015), cardiovascular or endocrine diseases 

(Jaddoe et al. 2014) in adult-hood and also perinatal mortality and morbidity 

(Lees et al. 2013, Gardosi et al. 2013, Perez Cruz et al. 2015) are the risks of 

fetuses with FGR. FGR affects 5–10% of all pregnancies (Froen et al. 2014) and 

is the largest population-based attributable risk factor for preventable stillbirth, 

present in up to 30% of such cases (Damodaram et al. 2011, Lees et al. 2013, 

Flenady et al. 2016).  

Although there is no existent gold standard for the diagnosis of FGR, a 

statistical deviation from fetal size in the population of reference, with percentile 

limit of 10, 5, or 3 is used to define it. SGA encompasses both healthy but 

constitutionally small fetuses that have a lower risk of abnormal perinatal 

outcomes and fetuses that have true FGR (Unterscheider et al. 2018). In clinical 

practice when defining FGR estimated fetal weight percentiles relative to the 

gestational age are used. World Health Organisation (WHO) defines FGR as an 

estimated fetal weight below the third percentile. However, the American 

College of Obstetrics and Gynecology (ACOG) guideline (ACOG bulletin 

no:134 2013) and Canadian clinical guideline (Lausman et al. 2013) define FGR 

as an estimated fetal weight below the 10th percentile for gestational age due to 

a pathological process, implying that the smaller fetus is failing to meet its 

natural growth potential. The definition of abdominal circumference (AC) <10th 

percentile and UA Doppler pulsatility index (UA-PI) >95th percentile is used by 

the TRUFFLE consortium (trial of randomized umbilical and fetal flow in 

Europe) (Lees et al. 2013). While The Royal College of Obstetricians and 

Gynaecologists in the UK defines FGR as an AC or EFW <10th percentile 

(Sovio et al. 2015), the Barcelona Group defines FGR postnatally as the 

combination of an SGA newborn with birthweight <10th centile accompanied 

either by abnormal Doppler waveforms or merely by birthweight <3rd centile 

(Miranda et al. 2017). 
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The aim of this chapter is to address the current knowledge on the etiology, 

classification, prediction, diagnosis, and management of FGR. 

ETIOLOGY 

FGR is known as a multifactorial disease. Although the pathophysiology of 

small fetuses may comprise maternal, fetal, or uteroplacental etiologic factors, it 

is not unusual for them to overlap. 

A) Fetal Factors 

1. Vertically Transmitted Maternal Infections 

 5–10% of FGR cases develop as a consequence of fetal infection 

particularly caused by rubella virus, cytomegalovirus, varicella zoster virus, and 

Toxoplasma gondii. These infections cause placentitis, vascular endothelial 

lesions, fetal viremia with direct inhibition of cell multiplication, angiopathy 

obliterans, cytolisis and chromosomal ruptures (Neerhof MG 1995). 

2. Chromosomal Abnormalities, especially trisomies 9,13,18, 21 and 

triploidies 

 These contribute to 5–20% of FGR cases, particularly in cases of early 

FGR (Snijders et al. 1993, Lin CC and Santolaya and Forgas 1998).  

3. Single Gene Disorders 

 Genetic mutations in the gene responsible for insulin- like growth factor 

production is an example; it has been experimentally shown that mutations in the 

insulin-like growth factor 1 receptor gene determine pre- and post-natal growth 

restriction (Abuzzahab et al. 2003). 

4. Structural Abnormalities 

 In a study of more than 13,000 anomalous infants, 22% had FGR (Khoury 

et al. 1988). Fetuses with congenital heart defects are far more likely to be 

growth restricted compared with normal fetuses (Wallenstein et al. 2012, Malik 

et al. 2007) as are fetuses with gastroschisis (Raynor and Richards 1997). 

Although infants with a single umbilical artery may be of lower birth weight, 

this is not generally a result of FGR (Predanic et al. 2005).  

5. Multiple Gestation Pregnancies  

FGR is seen in total 15–30% of multiple pregnancies.It is more common in 

monochorionic twins affected by twin-to-twin transfusion syndrome. Fetuses in 

multiple pregnancies have growth rates similar to those of fetuses in single 

pregnancies up to the 28th to 30th week of pregnancy; however, the growth rate 

decrease 15–20% after this phase (Blickstein 2004). 

6. Hereditary Metabolic Disorders 

These are rare etiologic factors of FGR (Abuzzahab et al. 2003). 

B) Maternal Factors 

1.Maternal Disorders: All of maternal vascular diseases such as chronic 

hypertension, preeclampsia, chronic renal diseases, and systemic lupus 
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erythematosis increase the incidence of FGR by two to three- fold. This is as a 

result of failure to expand maternal plasma volume and diminished 

uteroplacental blood blood flow. Defective trophoblastic invasion of the uterine 

vascular bed is in common between preeclampsia and FGR (Galan et al. 2001). 

Other diseases those are associated with FGR are insulin-dependent diabetes 

mellitus with vasculopathy, congenital cyanotic heart diseases, restrictive 

pneumopathies, antiphospholipid antibody syndrome, hereditary or acquired 

thrombophilia, hyperhomocysteinemia, and severe anemia (Infante et al. 2002, 

McCowan et al. 2003).  

2.Inadequate Maternal Nutrition (e.g., malnutrition, inflammatory bowel 

disease, markedly inadequate pregnancy weight gain in underweight woman): 

Profound undernutrition of the mother is required to have a significant 

effect on fetal growth. Studies in Russia and Holland among woman who had 

inadequate nutrition during World War 2 demonstrated the important effects of 

maternal nutrition on fetal growth and birth weight. Chronic malnutrition leads 

to both premature births and FGR, with a 400% increase in mortality rates 

during the first year of life (Nathanielsz 1999).  

3. Environmental Toxins and Teratogens: Maternal cigarette smoking 

decreases birth weight by approximately 135 to 300 g and is a preventable cause 

of FGR. Carbon monoxide in the cigarettes reduces the ability of fetal 

hemoglobin to carry oxygen, and nicotine induces the release of maternal 

catecholamines, so placental perfusion is reduced. The number of cigarettes 

consumed and the degree of FGR is directly corelated. Second-hand smoke; the 

use of narcotics such as cocaine (Little and Snell 1991) and heroin, and alcohol; 

exposure to ionizing radiation; residence at high altitudes; and the inadvertent 

use of teratogenic substances such as anticonvulsant medications (hydantoin, 

valproic acid), warfarin-type anticoagulants, antineoplastic agents 

(cyclophosphamide), and folic acid antagonists have also been implicated in 

FGR (Lieberman et al. 1994).  

4. Other Factors: These include constitutional factors, ethnicity, stress 

levels, and depression. 

C) Uteroplacental Factors 

Generally birth weight increases with increasing placental weight in both 

animals and humans. FGR without other anomalies is usually associated with a 

small placenta. Chromosomally normal newborns with FGR have a 24% smaller 

placenta for gestational age (Heinonen et al. 2001). A small placenta is not 

always associated with a newborn with FGR, but a large infant from an 

otherwise normal pregnancy does not have a small placenta. For the transfer of 

nutrients and gases from the moter to fetus and for the elimination of products 

resulting from fetal metabolism, the placenta is an essential organ. The uterine 

arteries carry blood to the uterus, then irrigate and provide nutrients to the 

intervillous space which is composed of 100–200 utero-placental arteries. There 
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are 75–175 veins in this space, which provide oxygenated blood to the fetus in a 

low-resistance circuit (Khong and Pearce 1987). Another function of placenta is 

to protect the fetus from pathogens. Because it is active in the synthesis and 

secretion of hormones, growth factors, and cytokines it has also the ability to act 

as an endocrine organ (Regnault et al. 2002). The interaction between maternal 

and fetal circulations in the placenta is fundamental for adequate exchange of 

nutrients and oxygen. Not only for the initial establishment and adherence of the 

pregnancy but also for the adequate supply of nutrients to the fetus, adequate 

trophoblastic invasion of the uterine decidual bed and the resultant alteration in 

uterine blood flow is a vital necessity. In this physiological process referred to as 

“waves of trophoblast migration’’; the trophoblasts invade the decidua to anchor 

the placenta, and a subpopulation of cytotrophoblasts invades the uterine blood 

vessels at the implantation site, resulting in extensive remodeling of the vessels 

(Fisher 2004, Kaufman and Huppertz 2003, Redhorse et al. 2006, Huppertz et al. 

2006). There is a replacement of endothelium and uterine smooth muscle cells 

that leads to an accentuated drop in vascular resistance, in addition leads to less 

responsiveness to local vasoconstricting agents and an increase in utero-

placental perfusion. Apoptosis plays an integral role in these vascular changes. 

In a number of reports, it has been revealed that in many cases of FGR, 

particularly in early FGR, the endovascular invasion is rudimentary and the 

depth of invasion by the cytotrophoblasts is shallow. The early classic work of 

Brosens and colleagues described reduced trophoblastic invasion and decreased 

pregnancy-associated alterations in the placental bed of FGR pregnancies 

(Brosens et al. 1977). Reduced capillary surface area in the placentas of growth 

restricted fetuses is demonstrated by Aherne and Dunnill (Aherne and Dunnill 

1966). Increased apoptosis at the implantation site with FGR has been suggested 

to be the mechanism limiting endovascular invasion (Ishihara et al. 2002, Levy 

et al. 2002). Studies of early FGR confirmed by doppler imaging showed that 

the levels of placental vascular endothelial growth factor and placental growth 

factor were reduced, and antagonists were increased (Crispi et al. 2006). In brief, 

early abnormal implantation plays a key role in FGR, but the exact controlling 

mechanisms behind the impaired placentation remain to be delineated.  

Structural abnormalities and changes in placental implantation and 

attachment like bilobed placenta, low-insertion placenta, chorioangioma, 

velamentous insertion of the umbilical cord and presence of a single umbilical 

artery may also be involved in the etiology of FGR (Shanklin 1970, Annath and 

Wilcox 2001, Annath et al. 2001, Esakoff et al. 2012).  

CLASSIFICATION 

The interaction between genetically pre-determined growth potential and 

fetal, placental, and maternal health determine the normal fetal growth. Normal 

fetal growth occurs in three phases. Cellular hyperplasia in the first 16 weeks is 

the first phase and most of the growth is the consequence of cell division during 
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this period. The second phase between 16 and 32 weeks is characterized by both 

hyperplasia and cellular hypertrophy with an increase in the number and size of 

the cells. The final phase (last 6 to 8 weeks of pregnancy) is characterized by 

hypertrophic growth and rapid increase in cell size. For the clinical classification 

of FGR this pattern of normal fetal growth is used as basis. To differentiate 

between symmetrical fetuses and asymmetrical fetuses the head 

circumference/abdominal circumference (HC/AC) ratio is used and FGR is 

classified into types I, II, and III (Campbell 1998). Type 1: These are fetuses 

whose weight and skeletal dimensions are both below normal. This type is 

symmetrical harmonic, defined by a reduced intrinsic potential of fetal growth. 

A symmetrically small fetus is usually the result of some etiological factors that 

affect the growth pattern at an early stage, during the cellular phase, most often 

malformations, aneuploidy, or, less commonly, fetal infection. Type II: 

Biometry demonstrates normal skeletal dimensions and head size in those 

fetuses but their weight are below normal owing to decreased subcutaneous 

tissue and abdominal circumference. Late onset of changes in growth, after 30 or 

32 weeks, in the cellular hypertrophy phase, generally results in asymmetry and 

disharmony. The placental insufficiency owing to aberrant implantation, smaller 

volume of placental tissue inadequate to support growth, or destruction of 

placental tissue resulting in impairment of nutrient and oxygen transfer, is the 

main etiological factor for these markedly dystrophic fetuses. Type III: The 

previous mechanisms explained in types I and II are both involved in this type. 

The fetuses show semi- harmonious growth with a hypotrophic appearance due 

to changes in the second trimester, which is when the hyperplasia and 

hypertrophy phases ocur. Embryonic infections such as those caused by 

cytomegalovirus, rubella virüs and Toxoplasma gondii as well as toxic agents 

that affect the fetus, such as pharmaceuticals, illegal drugs, and toxins are 

associated with etiopathogenesis. 

Because it has greater clinical applicability and involves the management 

and prognosis of the fetus, the chronological classification of FGR, which is 

based on the time of onset, is the most commonly used classification at present. 

It has been reported different pathophysiological behaviors in fetuses with FGR 

before and after 32 w (Figueras and Gratacos 2014, Baschat 2011). A substantial 

change in placental implantation, which often leads to increased resistance in the 

uterine artery and an increased risk of developing pre-eclampsia, is seen in 

fetuses with early FGR (<32 weeks). By this way fetal hypoxia requiring fetal 

cardiovascular adaptation is high. The fetus exhibits a high tolerance to low 

levels of oxygen as well as hypoxemia as a defense mechanism. Perinatal 

morbidity and mortality rates are high. On the other hand, there are slight 

placentation deficiencies that lead to mild hypoxia and require little 

cardiovascular adaptation by the fetus in late-onset FGR (≥32 weeks). However, 

the degree of tolerance to hypoxia is low; in contrast to cases of early onset 

FGR, the fetus cannot tolerate this low oxygen supply for long. Because the 
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umbilical artery Doppler findings may still be normal and thereby masking the 

disease, the problem associated with late-onset FGR is early diagnosis. But in 

early onset FGR the major challenge is management. 

Specialists established a consensus to define, classify, and diagnose FGR 

using the Delphi procedure in 2016 (Gordijn et al. 2016). In this process, the 

32nd week of gestation was established as the cut-off point for early versus late-

onset FGR classification, and fetuses with congenital anomalies were excluded 

from this classification. If the estimated fetal weight and/or AC is less than the 

third percentile or the umbilical artery Doppler shows absent and/or zero 

diastolic flow early onset FGR is diagnosed. Early onset FGR can also be 

classified and diagnosed when two of the following three parameters are present: 

(1) estimated fetal weight and/or AC<the tenth percentile, (2) pulsatility index 

(PI) of the uterine artery>the 95th percentile, and (3) PI of the umbilical 

artery>the 95th percentile. Late-onset FGR is determined by only one parameter: 

estimated fetal weight and/or AC<the third percentile. Late-onset FGR can also 

be classified and diagnosed when two of the following three parameters are 

present: (1) estimated fetal weight and/or AC<the tenth percentile, (2) fetal 

growth two “quartiles” lower during fetus monitoring, and (3) cerebroplacental 

ratio (CPR) <the fifth percentile. 

Doppler follow-up of the umbilical artery has a major importance in early 

onset FGR. In cases of late-onset FGR, umbilical artery Doppler can be normal 

or only become abnormal in advanced stages of the disease. In late-onset FGR, 

placental dysfunction is less severe and we can observe decreasing of middle 

cerebral artery Doppler and cerebral placental ratio (CPR) with normal or 

minimal uterine artery Doppler abnormalities. 

PREDICTION 

FGR has a prediction rate with values ranging from 12 to 47 % and a false 

positive rate of 10% (Crovetto et al.). The uterine artery Doppler was one of the 

first ultrasound markers studied for predicting FGR. In a meta-analysis that 

reviewed studies that used uterine artery Doppler in the first trimester to predict 

FGR, prediction rate for FGR was found 15.4 %. The rate was higher with 

39.2 % for early onset FGR. PI and/or resistance index (RI)>the 90th percentile 

or the presence of a unilateral or bilateral diastolic notch was used the criterion 

to consider an abnormal Doppler finding of the uterine arteries (Velauthar et al. 

2014). Several biochemical markers in FGR have been subject to several studies. 

In a study, biochemical factors between FGR and adequate for gestational age 

(AGA) fetuses between 24 and 40 weeks have been compared and fetuses with 

FGR showed higher serum levels of pregnancy-associated plasma protein A 

(PAPP-A), fms-like tyrosine kinase-1 (sFlt-1) and soluble endoglin (sEng), and 

with lower levels of angiopoietin-2 than AGA fetuses (Zamarian et al. 2016). In 

another study Cignini et al. observed that low level of PAPP-A and high value of 

free β-hCG are associated with SGA newborns in maternal serum of 3332 
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pregnant women in the first trimester (Cignini et al. 2016). 

The addition of angiogenic factors to the FGR prediction algorithms 

increased the detection sensitivity to 67% in a recent study (Karagiannis et al.). 

A study has been conducted to predict SGA fetuses using the parameters such as 

maternal characteristics, mean arterial pressure, nuchal translucency, PI of the 

uterine arteries, β-hCG, PAPP-A, placental growth factor, placental protein 13, 

metalloprotease and disintegrin 12 at 11–13 weeks of gestation. The detection 

rate was 73%, with a false positive rate of 10% for SGA fetuses before 37 weeks 

of gestation (Karagiannis et al. 2011). 

In a study aimed to predict early and late-onset FGR, an algorithm was 

developed in the first trimester of pregnancy (Crovetto et al. 2016). The 

parameters were maternal characteristics, mean arterial pressure, PI of uterine 

arteries, fms-like tyrosine kinase-1 (sFlt-1) and PlGF. They found the detection 

rate for early and late onset FGR as 86.4% and 65.8% respectively. The same 

group compared the prediction in the first trimester of pregnancy of SGA fetuses 

with that of FGR in another study. FGR was defined as estimated weight <the 

tenth percentile associated with a change in umbilical artery Doppler findings or 

birth weight < the third percentile and SGA fetuses were defined by birth weight 

< the tenth percentile. The included variables were maternal characteristics, 

mean arterial pressure, Doppler of the uterine arteries, sFlt-1 and PlGF. They 

found the detection rates for SGA and FGR 42 and 67%, respectively, each with 

a false positive rate of 10% (Crovetto et al.). 

For the prediction of SGA fetuses, three-dimensional placental volume in 

the first trimester is another topic that has been studied. In a systematic review of 

the literature included 12 studies on placental volume between 11 and 14 weeks, 

the authors concluded that placental volume as a single marker has very low 

rates of prediction (detection rate of 24.7% with 10% of false positive), but it 

can be used better integrated into a multi- variable screening method (Farina 

2016). 

There are several studies performed in the second trimester for predicting 

FGR. In a study including maternal age, body mass index, ethnicity, fetal 

biometry, birth weight, and PI of the uterine arteries in the second trimester 

between 19 and 24 weeks, it is showed that all combined markers had a 

detection rate of 40, 66, and 89% for SGA fetuses at term, preterm, and early 

preterm, respectively, with a false positive rate of 10% (Familiari et al. 2016). 

DIAGNOSIS 

A. Clinical Aspects  

Accurate determination of the gestational age is essential for the 

confirmation of FGR. Using only last menstrual period (LMP) may have an error 

of 14 to 28 days (Ott WJ 2006). A gestational age confirmed by an ultrasound 

performed in the first trimester of pregnancy is more accurate. The crown- rump 
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length (CRL) has a 5–7 day error in determining the gestational age. Therefore, 

there is always a need for confirmation of the gestational age according to LMP 

and ultrasound, preferably in the first trimester.  

Maternal diseases, previous obstetric history, occurrence of newborns with 

a low birth weight, restricted growth or congenital malformations and possible 

exposure to an etiological factor involved in FGR must be seeked in clinical 

history. To differentiate between an SGA fetus and a fetus with FGR, 

particularly in the absence of umbilical artery Doppler changes, an evaluation of 

the parents’ bio-types may be helpful. 

Careful and prospective measurement of uterine height and maternal weight 

gain during the physical examination, may help in FGR screening. The uterine 

height is measured by a tape measure and it is a simple way to detect FGR 

during pregnancy. Uterine height lower than that expected for the gestational age 

is the first sign of FGR. A difference greater than 3.0 cm between the value 

observed and the gestational age in weeks is the most common criterion and has 

a sensitivity 86% and specifity 90 % (Belizan et al. 1978). Because the body 

mass index, parity, maternal bladder volume, amniotic fluid index, and ethnic 

group can affect the sensitivity of this method uterine height for screening and 

diagnosis remains controversial (Goetzinger et al. 2013, Sparks et al. 2011). 

However, in countries which the ultrasound examination is not available for all 

pregnant women on the third trimester, measurement of uterine height may be a 

possibility for screening of FGR . 

B. Ultrasonography 

Ultrasonography should be used to confirm the diagnosis when FGR is 

suspected. One of the methods of FGR screening and diagnosis is the estimated 

fetal weight according to the ultrasound. Because of decreased liver size, 

reduced glycogen storage, and depletion of adipose tissue in the abdominal 

region AC is measured lower in the presence of FGR. AC measurement is the 

most sensitive parameter for detecting FGR (Chang et al. 1992). AC 

measurement has 89.8% specificity and 90.7% negative predictive value which 

are higher than those of estimated fetal weight for the detection of FGR (Otto 

WJ 2006). Estimates of fetal weight using in equations measurements of AC, 

HC, biparietal diameter (BPD), and FL are more accurate. Biometric ratios like 

HC/AC and FL/AC are also important fort he evaluation of FGR and in 

asymmetrical placental insufficiency they are more accurate for the detection of 

FGR (Divon et al. 1988, Shalev et al. 1991). 

Another useful tool to differentiate SGA fetuses from those with FGR is 

prospective evaluation of the individual fetal growth curve. If a fetus has 

consistent growth percentiles in subsequent evaluations associated with the 

umbilical artery Doppler and a normal amniotic fluid index it has lower chances 

of adverse events (Unterscheider et al. 2013).  
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1.Uterine Artery Doppler  

The uterine artery Doppler is very important for the diagnosis of placental 

dysfunction. For he prediction of pre-eclampsia, a condition that is very 

frequently associated with FGR, this technique is used between 11-14 weeks in a 

previous study. The authors used the mean PI uterine artery Doppler as 

parameter using a cutoff > 2.35 (sensitivity for isolated prediction of FGR and 

needed for delivery <32 weeks due FGR of 11.7 and 27.8%, respectively) 

(Martin et al. 2001). Because uterine artery PI identifies pregnancies with a risk 

of placental failure, pre-eclampsia, and SGA through increased resistance (mean 

PI uterine artery>95th centile) with or without the presence of unilateral or 

bilateral diastolic notch, it can also be reevaluated during the second trimester 

(Gomez et al. 2008). 

In a recent consensus the importance of evaluation using a uterine artery 

Doppler is established, particularly in cases of early onset FGR (<32 weeks). 

One of the sufficient criterions for FGR diagnosis is PI of the uterine arteries > 

the 95th percentile associated with estimated fetal weight or with AC<the 10th 

percentile (Gordijn et al. 2016).  

2. Cerebroplacental Ratio (CPR) 

Carrera described the classic model of Doppler abnormalities involving four 

sequential periods of fetal response to hypoxia as follows (Carrera 1997): (1) 

silent period with increased vascular resistance; (2) umbilical flow reduction; (3) 

centralization of flow; and (4) decentralization of flow. This sequence of 

progressive changes in the process of fetal hemodynamics centralization has 

been questioned, and new methods of the diagnosis and prediction of adverse 

outcomes have been proposed. In recent publications it has been showed that 

even fetuses with FGR with normal uterine artery Doppler are of risk for adverse 

perinatal outcomes (Figueras and Gratacos 2014). So, using of CPR calculated 

as the product of PI of the medial cerebral artery and PI of the umbilical artery 

has begun as another tool to assist assessment and management. An abnormal 

CPR has recently been associated with adverse perinatal outcomes, lower Apgar 

scores, higher admission rates in intensive care units (NICUs) and post-natal 

neurological deficits. Studies in which CPR was evaluated in both normal and 

SGA fetuses has been reviewed to determine whether the test should be 

conducted in clinical practice (DeVore). In cases of early onset FGR, an 

abnormal CPR has been found as a better predictor of adverse events than the 

biophysical profile. An abnormal CPR could predict fetal distress during labor in 

normal for gestational age fetuses,. The high specificity of CPR could help in the 

selection of fetuses at risk that require closer monitoring.  

Abnormal CPR is defined different in some studies (ratio <1.00, ratio 

<1.08, <5th centile for gestational age, MoM<0.6765) (DeVore 2015). 
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3, Umbilical Artery, Medial Cerebral Artery, and Fetal Hemodynamic 

Centralization  

Placental vascular resistance is strongly correlated with placental 

insufficiency and is reflected by umblical artery Doppler. Umbilical artery 

resistance gradually decreases during normal conditions in pregnancy, and it 

increases under placental insufficiency conditions (Unterscheider et al. 2013). 

Fetal hemodynamics are normal, even with the obliteration of up to 50% of 

placental vessels, with no increase in resistance in the umbilical arteries during 

the silent period (Trudinger et al. 1991). The first hemodynamic signal of a 

placental lesion, with impaired villi microcirculation is the reduction in placental 

flow (Nardozza et al. 2012). Thus, placental lesions are associated with a 

decrease in umbilical artery perfusion, increasing PI and RI uterine artery 

Doppler values.  

The next step in fetal deterioration in response to placental insufficiency is 

fetal hemodynamic centralization. In fetuses with hypoxemia major organs such 

as the brain, heart, and adrenals are preserved by selective vasodilatation and 

vasoconstruction occurs in other organs such as the kidney, lung, intestine, skin, 

and bones (Botosis et al. 2006). Umbilical artery PI is worsened by the fetal 

hemodynamic centralization process, with a loss of its diastolic component until 

it becomes inverse, and in addition resistance in the distal thoracic aorta 

increases with having a higher PI. Afterwards, because of cerebral vasodilation, 

determined by the decrease in PI of the medial cerebral artery, the ratio between 

PI of the medial cerebral artery and the umbilical artery becomes smaller than 

1.0. 

DV redirects a significant amount of blood from the fetal liver to the heart, 

thereby ensures more blood flow to the heart and brain and the fetal 

hemodynamic centralisation process is delayed (Itskowitz et al. 1997). Many 

fetuses with FGR during this period have more intrapartum stress, and this 

causes higher cesarean delivery rates but there is no acidosis. Two factors enable 

the increase in DV flow: Innervation and that of musculature exist in the 

anastomosis of the umbilical vein in the hepatic portal system. This lead to the 

increase in resistance in the right hepatic vein and the enlargement of DV 

(Edelstone et al. 1980). In addition, there are more α-adrenergic receptors in the 

affluent vessels of the hepatic veins than in DV, which can contribute to a 

functional difference, i.e., the response of hepatic veins to catecholamines is 

greater than that of DV (Tchirikov et al. 2005).  

The decelerations in antepartum cardiotocography occur after 2 weeks of 

the onset of hemodynamic centralization. That means that Doppler abnormalities 

precede changes in the biophysical profile. The fetuses who show abnormalities 

in cardiotocography have 77% hypoxia or acidosis. In addition, there are 

changes in the amniotic fluid index and in the loss of cardiac automatism, with 

decreased reactivity. The period in which these findings appear depends on the 
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ability of the fetus to reduce its metabolic rate (Arduini et al. 1992). Diastolic 

component on the umbilical artery disappears at the same time with changes in 

the acid–base balance (Ferazi et al. 1988, Bahtiyar et al. 2008). Several neonatal 

complications due to vasoconstriction in several organs and higher perinatal 

mortality is present in this group (Ferrazi et al. 1988).  

Generalized vasoplegia and irreversible hemodynamic changes ocur before 

fetal death. This period is referred as flow decentralization. Lactic acid 

accumulates during the period of hypoxia and anaerobic respiration and causes 

cerebral edema by altering cell membrane permeability and increasing 

intracellular osmotic pressure with the appearance of necrosis and edema. 

Difficulty in cerebral perfusion occurs because of edema, and highly resistant 

flow rate waves on the Doppler of the medial cerebral arteries appears with the 

disappearance of the diastolic component. Concomitantly, changes in the 

umbilical area persist, and in some cases, a false normalization of this area may 

occur, while persistent changes in the venous system persist.  

4.Venous Doppler Velocimetry  

The flow rate wave in DV has a clearly pulsatile flow rate with threee 

components. Both during ventricular systole (S wave) and ventricular diastole 

(D wave) two anterograde high flow rates are seen. The third component i s seen 

during arterial contraction (A wave)and still is anterograde, with a lower speed 

than the others. Ductus venosus can have its wave flow adjusted by the A 

wave (atrial contraction), making it reverse. In this context, the umbilical vein 

Doppler may present abnormal pulsations.  

The venous area provides information on the cardiovascular response of the 

fetus. Gradual changes in venous flow are seen in fetuses experiencing hypoxia 

and an altered hemodynamic profile or hemodynamic centralization. The 

peripheral vasoconstriction develops in the fetal flow centralization and this 

promotes increased pressure in the heart chambers, followed by changes in the 

venous area. Reverse flow in the inferior vena cava increases up to 30% of the 

total flow; under normal conditions, it reaches only 10% (Bilardo et al. 1990). 

Increase in blood flow through ductus arteriosus due to hepatic vasoconstriction 

is associated with hypoxic myocardium and consequent reverse or absent flow in 

DV Doppler during atrial contraction.  

The importance of the, should emphasized In the prediction of adverse 

perinatal outcomes in fetuses with FGR and in premature infants venous 

Doppler, particularly of the DV Doppler is very important. In the presence of 

abnormal DV Doppler findings all neonatal complications have been found to 

increase (Baschat 2004). Fetal acidosis is present when DV is changed, which 

increases the incidence of neonatal complications. In 47 pregnancies with 

placental insufficiency to evaluate the DV Doppler and its ability to predict fetal 

acidosis at birth , the cut-off PI of DV for predicting acidosis was 0.76 (Carvalho 

et al. 2005). The percentile curve of PI of DV is also a tool that can be used to 
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determine the management strategy, particularly in cases of extreme prematurity 

and limited fetal viability. When PI is above the 95th percentile, there is a 

greater risk of hypoxia (Parra-Cordero et al. 2007). 

5, Cardiac Adaptation Mechanisms  

 In cardiac adaptation process the heart is the central organ and in SGA 

newborns atrial natriuretic peptide increases and echocardiographic 

abnormalities is present. It has been showed that these fetuses had early cardiac 

impairment, including changes in ejection fraction and in the myocardial 

performance index (MPI), before hemodynamic centralization (Cruz et al. 

2011). FGR and low birth weight are risk factors for cardiovascular disease and 

hypertension in adulthood. Cardiac underdevelopment and cardiovascular 

adaptations of these fetuses in utero, including left ventricular hypertrophy due 

to increased flow, which is a consequence of fetal hemodynamic centralization, 

are the reasons for these adulthood diseases.  

 Cell necrosis and the release of proteins that are in the contractile apparatus 

of the myocardial striated muscle as a result of ischemia can be measured in the 

blood. One kind of these proteins called cardiac troponin I has high tissue 

specificity and high sensitivity and can diagnose microscopic lesions (Alexandre 

et al. 2008)., The compensating hemodynamic and metabolic mechanisms in the 

fetus reach their limits when there is severe impairment of uteroplacental 

circulation. Subsequently, myocardial oxygenation becomes insufficient and the 

heart can not provide adequate contractility and effective blood ejection. 

Hypoxic myocardiopathy occurs with ventricular dysfunction and cardiac output 

decreases. It has been shown that plasma concentrations of troponin I, which are 

detectable in umbilical cord blood, are associated with fetal hemodynamic 

centralization, with changes in the DV Doppler, with acidosis at birth, and with 

SGA fetuses. When making a decision regarding the best time for the birth of 

fetuses with placental insufficiency and growth restriction these findings must be 

considered. For this reason, monitoring the cardiac function of fetuses with 

growth restriction to assess severity and prevent adverse perinatal outcomes, 

including future cardiac sequelae is important. 

Cardiac dysfunction cased by fetal growth restriction (FGR) may persist 

after birth. For prioritizing the brain fetuses redistribute their circulation and 

oxygenation in this situation. The evaluation of the aortic isthmus and MPI are 

the new cardiovascular parameters being proposed for the evaluation of fetal 

well-being. An arterial connection between brain and placental circulations 

known as the fetal aortic isthmus (FAI) flow has been proposed as a method for 

assessing fetal hemodynamic centralization in clinical practice (Canadilla et al. 

2014). Cerebral vasodilatation plays an important role In the reduction of the 

diastolic flow of FAI there is important role of cerebral vasodilatation. And 

abnormal impedance indices are mediators between hypoxemia–placental 

insufficiency and cardiac decompensation, with potential application in clinical 
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practice (Figueras et al. 2009). However, in some other clinical studies it has 

been suggested that the flow pattern in FAI is simultaneously influenced by 

placental peripheral resistance and cerebral resistance (Fouron et al. 2005, 

Makikallio et al. 2002, Kiserud et al. 2006, Acharya et al. 2011). In another 

study it has been observed that the diastolic flow of FAI decreased with the 

progression of the FGR, and it became markedly reversed in very severe cases 

(Canadilla et al. 2014). Based on this finding, FAI can be considered to be a 

good predictor of poor perinatal neurodevelopment and of a high risk for adverse 

perinatal outcomes and mortality (Cruz-Lemini et al. 2012, Hernandez-Andrade 

et al. 2009, Cruz-Martinez et al. 2011). 

A global cardiac parameter that assesses both systolic and diastolic 

functions of the myocardium, named as myocardial performance index (MPI), 

has also been found elevated in fetuses with FGR (Tsutzumi et al. 1999, 

Ichizuka et al. 2005, Niewiadomska-Jarosik et al. 2005). MPI has linear 

correlation with stages of hemodynamic severity (Crispi et al. 2008). In a study 

evaluating MPI, the FAI Doppler, and the DV Doppler to predict mortality in 

fetuses with early onset FGR it has beenndetermined that the combination of 

MPI and the DV Doppler is a better predictor of fetal mortality (Hernandez-

Andrade et al. 2009). 

MANAGEMENT 

There is no effective treatment to reverse or stop the progression of 

placental insufficiency. Therefore the main strategies in the management of 

these fetuses are the evaluation of fetal vitality and the decision regarding when 

delivery should take place (Figueras and Gardosi 2011). In none of the studies 

have been conducted for developing a treatment for FGR such as maternal 

nutritional supplementation, bed rest, oxygen therapy, the use of aspirin, and the 

use of sildenafil, evidence of benefits in the natural course of the disease has 

been found (Resnik 2002). Only smoking cessation has been found beneficial 

(Resnik 2002). 

In GRIT (The Growth Restriction Intervention Trial) study women with 

fetuses with FGR between 24 and 36 weeks of gestation were randomly 

classified into two groups. The first one was immediate delivery (n=291) group 

and the second one was expectant management (n = 291) group when there were 

no clear reasons to indicate delivery. Zero or reversed diastolic flow on the 

umbilical artery Doppler was present in the %40 of these patients. There were 

fewer stillbirths in the immediate delivery group (2 versus 9 in the expectant 

group); however, there were more neonatal and infant deaths (27 versus 18), 

particularly in patients with gestations <31 weeks (The Growth Restriction 

Intervention Trial (GRIT) Study Group (1996)). The 13-year follow-up of 

children showed No differences between groups in terms of motor skills, 

cognition, language skills or behavioral development have been showed after 13-

year follow-up (Walker et al. 2011). These data suggest that expectant 
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management of very premature restricted fetuses, when there are questions about 

the time of delivery, will result in some fetal deaths, but immediate delivery 

results in a similar number of neonatal deaths. Neither of the two methods 

produced a better neurological outcome.  

In a study neurodevelopment of fetuses with early onset FGR born before 

32 weeks was assessed at 2 years after delivery. In this study named as 

TRUFFLE (A trial of umbilical and fetal randomized flow in Europe), the 

patients were divided into three groups on the basis of the delivery time and 

different fetal vitality assessment strategies, such as reducing the short-term 

variation in computerized cardiotocography, early changes in DV (95th 

percentile), and late changes in the DV (zero wave). Most deliveries were 

recommended for reasons other than changes that recommended delivery in each 

group. The groups that were based on the DV Doppler used cardiotocography as 

a safety criterion, whereas in the cardiotocography group, a safety criterion was 

not applied to the DV Doppler. The hypothesis was that a slight worsening in the 

prognosis of the cardiotocography group could be explained by the lack of 

information from the DV Doppler. Therefore, it is concluded that monitoring 

fetuses longitudinally using a DV Doppler and computerized cardiotocography 

is necessary to optimize the decision regarding the time of delivery in cases of 

early onset FGR (Visser et al. 2016). 

There is a lack of consistent evidence to safely recommend a specific time 

of delivery in cases of FGR although many studies have been conducted in this 

area. Combining the existing evidence on various methods for assessing fetal 

vitality (Doppler, cardiotocography and biophysical profile) to achieve better 

growth and lung maturity and minimizing the risk of morbidity as well as fetal 

and neonatal mortality should be the objective of a clinical protocol for the 

management of FGR. Gestational age, etiology of growth restriction, extent to 

which the fetus is compromised, and experience and technological resources 

available for the evaluation of the fetus and for neonatal treatment are the factors 

affecting this decision. A tertiary hospital should be preferably chosen for the 

delivery. In the management of these fetuses, the To distinguish cases of true 

FGR, which is associated with placental insufficiency and worse perinatal 

outcome, from cases of constitutionally small fetuses, which have normal 

perinatal outcomes overall is the first important step in the management of these 

fetuses (Figueras and Gratacos 2014). Although when considered as groups there 

are clear differences between early- and late-onset forms, on an individual basis 

there is important overlapping of clinical features at borderline gestational ages. 

In addition, cases with the same gestational age at onset are often detected at 

different time points during gestation. Consequently, a management scheme that 

establishes follow- up intervals and timing of delivery on the basis of fetal risks 

can include both early- and late-onset forms in an integrated fashion.  

As mentioned before strong evidence is lacking to support firm 

recommendations on the timing of delivery in FGR. Fort his reason a protocol 
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that integrates the best available evidence can help reducing clinical practice 

variation. To group in stages those indices or signs that are associated with 

similar fetal risks, since they should indicate similar follow- up intervals and 

timing of delivery, is an approach.  

Small-For-Gestational Age: In these fetuses estimated weight is between 

the third and tenth percentiles and there is no Doppler changes. Excluding 

infectious and genetic causes, the perinatal results are good. The evaluation of 

fetal vitality (Doppler and biophysical profile) and growth, every 2 weeks is a 

standard practice (McCowan et al. 2000). If the patient does not go into labor 

spontaneously, labor induction should be recommended at 40 weeks. Cervical 

induction with Foley catheter instead of prostaglandins may be recommended to 

reduce the risk of hyperstimulation (Figueras and Gratacos 2014, Jozwiak et al. 

2012). 

Stage I FGR: In these fetuses EFW is <3rd centile or CPR is <5th centile or 

MCA pulsatility index is <5th centile (both persisting 12 h apart) or mean UtA 

pulsatility index is >95th centile. If fetus has not other abnormalities fetal 

deterioration risk before term is small. The risk of intrapartum fetal distress is 

increased, nevertheless labor induction beyond 37 weeks is acceptable. But the 

use of prostaglandins should be avoided (Cruz-Martinez et al. 2011). The 

evaluation of fetal vitality (Doppler and biophysical profiles) and growth may be 

performed every week. 

Stage II FGR: There is absent-end diastolic velocity (AEDV) or reverse 

aortic isthmus (AoI) in this stage. Elective cesarean section should be 

recommended after 34 weeks because the risk of emergent cesarean section at 

labor induction exceeds 50%. The evaluation of fetal vitality (Doppler and 

biophysical profiles) and growth may be performed twice a week (Figueras and 

Gratacos 2014). 

Stage III FGR: DV PI >95th centile or reverse absent-end diastolic 

velocity (REDV) are the characteristic features of this stage. Neurological 

outcome is poor and stillbirth risk is high for these fetuses. However, there are 

no signs suggesting a very high risk of stillbirth within days, to delay elective 

delivery to reduce the possible effects of severe prematurity is a reasonable 

choice. Cesarean section is prefered and delivery should be recommended after 

30 weeks. Doppler and biophysical profile every 24–48 h is recommended. 

(Figueras and Gratacos 2014). 

Stage IV FGR: Reverse atrial flow in the DV Doppler, spontaneous FHR 

decelerations or reduced STV (<3 ms) in the cCTG are seen in this stage of 

FGR. Spontaneous FHR deceleration is the latest of these three signs and it is an 

indication for emergency cesarean section. When reverse atrial flow in the DV 

Doppler or reduced STV (<3 ms) in the cCTG is observed, stillbirth within the 

next 3–7 days is very possible. Delivery by cesarean section after 26 weeks is 

necessary. After counseling parents according to the data of viability without 

sequelae the delivery decision should be made together with them. Fetus should 
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be monitorised every 12-24 hours until delivery. (Figueras and Gratacos 2014).  

 The frequency of fetal monitoring should be increased until the gestational 

age for delivery is reached when any change indicating an acceleration in 

disease progression such as the developing of pre-eclampsia or a sign indicating 

fetal deterioration at any stage is present. Fetal monitoring should begin between 

24 and 26 weeks and should preferably be performed by combining the available 

tests (Doppler, fetal biophysical profile, and cardiotocography) to improve the 

prediction of acidosis and fetal death (Serevalli and Baschat 2015).  

The prenatal use of, preferably in the week preceding the scheduled date for 

delivery corticosteroids should be used between 24 and 34 weeks, to accelerate 

fetal lung development and to reduce the risk of intracranial hemorrhage. The 

Doppler indices may present a transitory improvement shortly after the use of 

corticosteroids. The responsible mechanisms for Doppler alterations after 

corticosteroids administration are not well established (Thuring et al. 2011).  

The use of magnesium sulfate is recommended for neuroprotection in 

deliveries before 32 weeks (Resnik 2002).  

CRITICAL ANALYSIS AND CONCLUSION 

In this chapter, current aspects of FGR are presented. Due to not well-

established physiopathology, diagnoses and management of FGR is still a 

challenge. To distinguish SGA, which includes constitutionally small and 

healthy fetuses from FGR, which includes fetuses with placental impairment and 

of high risk for adverse perinatal outcomes is the main goal. Definition of FGR 

based on Delphis Consensus, which seems to be validated in the clinical 

practice, is used in this chapter. The latest and most used classification of FGR 

based on time of onset is another important aspect presented in the present 

review. Early and late-onset FGR show different pathogenesis, diagnosis, 

management, and prognosis.  

Especially the late-onset one, FGR is a disease of difficult diagnosis. So, 

prediction is important to distinguish pregnant women who should be closer 

monitored. The set of clinical, biochemical, and Doppler parameters seem to be 

the most effective method for the prediction of FGR.  
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INTRODUCTION 

Gestational diabetes mellitus (GDM) is defined as onset of carbohydrate 

intolerance in pregnancy. Diet-regulated gestational diabetes, also known as 

class A1GDM, is a type of gestational diabetes that is well controlled without 

medication. Class A2GDM refers to gestational diabetes mellitus that needs 

medication to achieve euglycemia daibetes. Women with likely preexisting 

diabetes that are first diagnosed in pregnancy should be distinguished from 

women whose carbohydrate intolerance is a temporary situation due to 

pregnancy-related insulin resistance. For this reason, GDM is defined as 

glycemic intolerance diagnosed after completing the 20 weeks of gestation.  

According to data from various studies 3% to 25% of pregnancies are 

affected by GDM, depending on the population selected. The prevelance of 

GDM is higher among some ethnicities such as African American, Hispanic, and 

Pacific Islander. Increase in maternal obesity, delayed childbearing and sedative 

lifestyles are the contributing factors to the increasing global prevalence of 

GDM (Committee on Practice Bulletins, Voyer VA, National Collaborating 

Centre for Women’s and Children’s Health, Farrar et al.) 

MATERNAL AND FETAL COMPLICATIONS 

Prenatal care of women with gestational diabetes should concentrate on the 

disorders that are more common in women with glucose impairment, in addition 

to regular prenatal care. Poorly-controlled GDM is associated with risks such as 

abnormal fetal development, hypertensive disorders of pregnancy, difficult labor 

and vaginal delivery, and increased risk of cesarean section, and neonatal 

metabolic complications such as hypoglycemia, hyperbilirubinemia, and the 

potential for delayed pulmonary maturity (Committee on Practice Bulletins-

Obstetrics 2017). The risks to the fetus do not end during pregnancy or the 

neonatal phase. These babies are at risk for adult-onset metabolic diseases, 

diabetes, hypertension, obesity, cardiovascular disease, and a reduced lifespan 

due to imprinting and environmental influences on gene activation (Moyer VA. 

2014, Farrar et al. 2017). 
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SCREENING AND DIAGNOSIS 

A laboratory-based screening test(s) based on blood glucose levels should 

be used to screen all pregnant women for GDM. Due to the lack of a consistent 

inflection point between the degree of gestational hyperglycemia and the onset 

of, or likelihood of, adverse outcomes, widely cited specialist organizations 

(e.g., ACOG, ADA, WHO) differ in their algorithms for diagnostic methods and 

screening test interpretation (Moyer VA 2014, Farrar et al. 2017, Danielenko et 

al. 1999).  

Given that 90% of pregnant women in the United States have at least one 

GDM risk factor, and 20% of those who have no risk factors develop GDM, 

universal screening appears to be the most suitable approach (Committe on 

Practice Bulletins-Obstetrics 2017, Danielenko et al. 1999, Donovan et al. 2013). 

There are two methods for detecting GDM. The 2-step method, which includes 

an initial 1-hour screening 50-g glucose challenge test, is the most popular. If the 

results are negative, no further testing is necessary. Individuals who test positive 

on the screen must, however, undergo a standardized diagnostic evaluation that 

includes a 100-g 3-hour oral glucose tolerance test (GTT). The other method 

involves a single 75-gram, 2-hour GTT. Both approaches are appropriate, and 

the provider can choose one based on their ability to consistently adopt it for 

their patient population with limited resources. The US Preventative Services 

Task Force (USPSTF) conducted a comprehensive study of screening and 

concluded that there was ample evidence to support universal screening, but 

only after 24 weeks of gestation had passed (Moyer VA 2014). As a result, 

according to ACOG recommendations, screening should be done between 24 

and 28 weeks if there is no reason to suggest underlying pregestational diabetes 

(Committee on Practice Bulletin-Obstetrics 2017). Screening should not be 

withheld for those suspected of having underlying DM, and it can be done as 

early as the first prenatal visit. 

The 50-gram oral glucose challenge can be done whether the patient is 

fasting or not, with plasma glucose levels measured 1 hour after ingestion. The 

three most widely used “positive screen” levels are 130 mg/dL, 135 mg/dL, and 

140 mg/dL. However, no randomized trials were conducted to see whether one 

cut-off is more successful than another.  

Carpenter and Coustan propose the following cut-off points (mg/dL) for the 

2-step screen that ends in a 100-g glucose challenge: fasting, 95 mg/dL; 1 hour, 

180 mg/dL; 2 hours, 155 mg/dL; and 3 hours, 140 mg/dL (Carpenter MW and 

Coustan DR 1982). The National Diabetes Data Group (NDDG) suggests the 

following cut points (mg/dL) for the same 100-g challenge: fasting, 105 mg/dL; 

1 hour, 190 mg/dL; 2 hours, 165 mg/dL; and 3 hours, 145 mg/dL (National 

Diabetes Data Group, 1997). When two or more of these values are exceeded the 

diagnosis is GDM.  
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By using a 75-g, 2-hour oral glucose tolerance test, a one-step approach has 

been used to diagnose GDM by other groups. In 2010, The International 

Association of Diabetes and Pregnancy Study Group suggested that a universal 

75-g 2-hour oral glucose tolerance test be performed during pregnancy. They 

concluded that gestational diabetes mellitus is diagnosed when any single 

threshold value was met or exceeded (fasting value, 92 mg/dL; 1-hour value, 

180 mg/dL; or 2-hour value, 153 mg/dL) (Metzger et al. 2010). 

LIFESTYLE MANAGEMENT  

For management of 60% to 85% of women diagnosed with gestational 

diabetes mellitus changing lifestyles are enough. As a result, care for GDM 

should begin with an education program that covers medical nutrition 

counseling, glucose targets based on glucose monitoring, the value of physical 

activity, and weight management based on pregestational weight. Weight gain in 

overweight women should be limited to 7 to 11 kilograms and in obese women, 

it should be limited to 5 to 9 kilograms. American Diabetes Association-Erratum 

2016). 

Excessive weight gain and postprandial hyperglycemia are common side 

effects of a 50–60% carbohydrate diet. Therefore the carbohydrate intake should 

be limited to 40% of total calories. The remaining calories should be divided 

between protein (20%) and fat (40%) (Mulford et al. 1999). Complex 

carbohydrates are digested more slowly, induce less hyperglycemia after a meal 

and reduce insulin resistance (Moses et al. 2009). For all these reasons complex 

carbohydrates should be choosen rather than simple carbohydrates. In practice, 

three meals and three snacks are recommended.  

Physical activity was shown to increase muscle mass and boost insulin 

sensitivity in adults with diabetes who are not pregnant, but there are few 

reported exercise studies in GDM with a broad enough sample size to 

demonstrate a substantial improvement in glucose levels. Therefore a moderate 

exercise regimen should be a part of the treatment plan of a pregnant woman 

with gestational diabetes mellitus (Management of diabetes in pregnancy-ADA 

2017). Thirty minutes of moderate-intensity aerobic exercise five days a week is 

recommended for women with GDM (Standards of medical care in diabetes-

ADA 2011).  Simple exercise such as walking for ten to fifteen minutes after 

each meal improves glycemic management (Davenport et al. 2008). 

GLUCOSE MONITORING 

Outpatient maternal surveillance in GDM revolves around home serum 

glucose control. Patients are regularly educated on how to use a glucometer and 

the value of keeping a glucose log that includes fasting and either 1-hour or 2-

hour postprandial glucose levels. Such tracking makes it easier for the patient's 

obstetrician to check the data and spot deviations from the target glycemic 

measures. Glucose monitoring is recommended at four time points to include 
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values for fasting and 1 or 2 hours after meals. At the Fifth International 

Workshop-Conference on Gestational Diabetes Mellitus, fasting glucose 95 

mg/dL, 1 hour after eating 140 mg/dL, or 2 hours after eating 120 mg/dL were 

the glucose goals identified (Metzger et al. 2007).  

PHARMACOLOGIC THERAPY 

Medication is needed when diet fails to achieve euglycemia and the patient 

is labeled as GDMA2. The ADA considers insulin to be the first-line treatment, 

while the ACOG considers insulin and oral drugs to be equally effective, with 

either being an acceptable first-line treatment option (Committee on Practice 

Bulletins —Obstetrics 2017, American Diabetes Association Standards of 

Medical Care in Diabetes–2016). 

Providers appear to have different threshold values for when medicine 

should be administered. More than two values above target by 10 mg/dL or more 

after the same meal in a 2-week span, 50 percent of values in a given week 

elevated above goal, fasting glucose greater than 90 mg/dL two or more times in 

a 2-week period, or 1-hour postprandial glucose values greater than 120 mg/dL 

are all possible thresholds for starting medication (Landon et al. 2009, Moore et 

al. 2010, Hoffert et al. 2008, Garrison et al. 2015). 

The most well-studied and used treatment of both gestational diabetes 

mellitus A2 and pregastational diabetes is the insulin therapy. Insulin can be 

started at a dosage of 0.7 to 1.0 units/kg real body weight per day (Kitzmiller et 

al.). Obese women may need more insulin, and their insulin requirements may 

double or triple during pregnancy. If both fasting and postprandial glucose levels 

are above target, half of the total daily dose should be long-acting basal insulin 

and half should be rapid-acting insulin. The rapid-acting insulin is divided 

between three meals and dosed depending on the insulin/carbohydrate ratio used 

by the patients (e.g., one unit of rapid acting insulin per 15 g of carbohydrate). 

Long-acting insulin analogues detemir and glargine, which are less likely to 

induce hypoglycemia than older basal insulins, such as neutral protamine 

Hagedorn (NPH), are widely used in pregnancy because of the lack of a peak 

and usually dosed once a day (Blumer et al. 2013). Since glargine has a higher 

affinity for the insulin-like growth factor-1 receptor, there is a theoretical risk 

that it could cause problems during pregnancy, but no such problems were 

reported so far (Lambert K and Holt R 2013, Lepercq et al., Pollex et al.). 

Women with pregestational diabetes may continue to take glargine during 

pregnancy due to the lack of adverse effects, but it is recommended that those 

starting basal insulin during pregnancy start with NPH or detemir (Blumer et al. 

2013, Mooradian 2006). 

NPH insulin is less expensive than long-acting insulin analogues, but due to 

peak levels within 6 to 7 hours of first dosing, it can predispose to 

hypoglycemia. Lispro and aspart, two rapid-acting insulin analogues used in 

pregnancy, have replaced regular insulin at meals due to their faster onset and 
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shorter time of action, which results in improved postprandial glucose regulation 

and less between-meal hypoglycemia (Blumer et al. 2013).  

Despite the fact that oral antidiabetic medications (e.g., metformin and 

glyburide) were not authorized by the US Food and Drug Administration for this 

indication and that insulin remains the ADA's prescribed first-line therapy, oral 

antidiabetic medications (e.g., metformin and glyburide) are increasingly being 

used among women with GDM (Camelo et .al 2014, Management of diabetes in 

pregnancy ADA 2017). Maternal glucose levels do not differ dramatically 

between women treated with insulin and those treated with oral antidiabetic 

agents, according to data from randomised clinical trials and retrospective trials 

of oral antidiabetic agents, and a meta-analysis showed no consistent evidence of 

an increase in adverse maternal effects with the use of glyburide or metformin 

compared to insulin. The ADA and ACOG suggest counseling when 

administering these oral agents because all oral agents cross the placenta and 

long-term safety evidence is missing. (American Diabetes Association. Erratum. 

2016, Committee on Practice Bulletins-Obstetrics. 2013). 

Glyburide is a second-generation sulfonylurea that was tested for placental 

transfer using single-cotyledon placental models. Glyburide did not pass the 

placenta significantly in both therapeutic and supratherapeutic dosing 

concentrations in early studies (Elliot et al. 1994, Langer et al. 2000). In the 

following landmark randomized controlled trial, insulin therapy was compared 

to glyburide in the treatment of GDM. Glyburide was not only undetectable in 

cord blood, but maternal and neonatal results were also comparable in terms of 

glycemic regulation and adverse events (Ballsels et al. 2015). In particular, 

subsequent results contradict the findings of the Langer randomized controlled 

trial, which claimed that glyburide was actively transported from the fetus to the 

mother (Charles et al. 2006). Despite the fact that the fetal exposure widely 

ranged from 9% to 70% maternal glyburide concentration, these findings raise 

concerns about potential fetal risks. When compared with conventional insulin 

therapy, the use of therapeutic glyburide resulted in a 2-fold increase in neonatal 

hypoglycemia, a 2-fold increase in macrosomia, and a 100-g increase in mean 

birth weight, according to a 2015 meta-analysis. In addition, 4 percent to 16 

percent of women who started with glyburide ultimately needed to add insulin 

(Charles et al. 2006).  

Metformin is a biguanide that increases insulin sensitivity to boost fertility 

and glycemic control. Metformin increases insulin sensitivity by inhibiting both 

hepatic glucose output and intestinal glucose absorption (Rowan et al. 2008) 

Metformin freely enters the placenta, resulting in a circulating fetal 

concentration that is about half that of maternal circulation, according to 

pharmacologic reports. As a result, in the Metformin in Gestational Diabetes 

(MIG) study, Rowan and colleagues compared the outcomes of 751 women and 

fetuses who were given either standard insulin therapy or metformin for the 

treatment of GDM (Rowan et al. 2011). Despite the fact that there were no 
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differences in congenital malformations, serious maternal accidents, or serious 

neonatal events, there was a substantial difference in outcome when metformin 

was used. Metformin use was associated with a lower incidence of neonatal 

hypoglycemia (3.3 percent vs. 8.1 percent; P.008) and an unexpectedly higher 

rate of preterm birth (12.1 percent vs 7.6 percent; P 5 .04). The metformin arm 

had more subcutaneous fat in the upper arm and shoulder than the insulin arm, 

according to a 2-year follow-up study of the MIG trial participants. Furthermore, 

26 percent to 46 percent of patients who took metformin alone needed insulin at 

some stage (Witkop et al. 2009). 

FETAL SURVEILLANCE  

Women who achieve euglycemia with dietary therapy and diet alone and 

have no other maternal risks including macrosomia, preeclampsia, intrauterine 

growth restriction, or polyhydramnios are not at an elevated risk of stillbirth. In 

women with well-controlled GDM who are not being treated medically, there is 

no consensus on antepartum fetal monitoring (A1GDM). If antepartum 

monitoring is used, it is usually begun later in these patients than it is in women 

with A2GDM. As a result, antepartum monitoring and surveillance beginning at 

32 weeks of pregnancy are not needed. Antepartum tests should begin at 32 

weeks with twice-weekly testing in patients who use oral antihyperglycemic 

agents or insulin (GDM A2) to maintain euglycemia. Nonstress monitoring with 

amniotic fluid assessment is done twice weekly in some centers (modified 

biophysical profile). Other centers begin weekly antepartum monitoring 

surveillance at 32 weeks and increase to twice weekly surveillance at 36 weeks. 

DELIVERY TIMING AND MODE 

One of the most important decisions to make when dealing with GDM 

patients is whether or not to induce labor and when to do so. Induction has the 

potential to prevent late stillbirth and delivery-related complications caused by 

continued development, particularly if macrosomia is detected. The risks of 

induction which could necessitate a cesarean section if it fails, as well as 

neonatal morbidity if the delivery is completed before 39 weeks, are among the 

drawbacks. There is no evidence to support induction of labor in a woman with 

well-controlled gestational diabetes who has a fear of fetal macrosomia or 

evolving macrosomia due to concerns about shoulder dystocia and its 

complications. For those with GDM A1, the current clinical trend is to start 

discussing the likelihood of induction until the patient approaches 40 0/7 weeks, 

and then to recommend induction by 41 weeks. Patients cannot be induced until 

39 weeks of pregnancy, according to most experts. It is recommended that 

patients with GDM A2 who are taking either oral hypoglycemic agents or 

insulin be delivered at 39 weeks gestation. The method of delivery should be 

determined after a debate about the possibility of shoulder dystocia based on a 

recent fetal weight estimate. Patients with an estimated fetal weight of more than 
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4500 g could be given a planned cesarean delivery to prevent birth trauma 

(Committee on Practice Bulletins—Obstetrics 2017). When the estimated fetal 

weight is more than 5000 g in patients without gestational diabetes, an elective 

cesarean delivery is reasonable. 

PERIPARTUM GLUCOSE MONITORING  

Since labor increases glucose utilization, hyperglycemia is uncommon in 

women who do not need medical GDM monitoring. As a result, practitioners 

should check glucose levels every 4 hours intrapartum for GDMA1 (Grant E and 

Joshi GP 2012). On the other hand, gestational diabetics who need either oral 

hypoglycemic drugs or insulin (GDMA2) respond similarly to DM in labor and 

benefit from intrapartum glucose checks every 1 to 2 hours. While ketoacidosis 

is uncommon in GDMA2, maternal hyperglycemia during pregnancy can trigger 

an abrupt rise in fetal insulin, putting the fetus at risk for neonatal hypoglycemia 

(Grant E and Joshi GP 2012). Women who take long-acting basal insulin should 

consider halving their dose the night before and morning of delivery. Insulin or 

oral medications are rarely needed postpartum for women with gestational 

diabetes mellitus however before discharge, their glucose levels should be 

checked to ensure euglycemia.  

POSTPARTUM SCREENING AND CARE 

In fact, some of the women diagnosed as gestational diabetes mellitus 

during pregnancy are pregestational diabetics, and those who have true 

gestational diabetes mellitus are at risk for developing diabetes mellitus later in 

life (Ko et al. 2013, Yee et al. 2016). Seventy percent of women with GDM will 

develop DM at some point in their lives, with 40 percent to 50 percent 

developing DM within the first ten years (Martinez et al. 2017). For these 

reasons screening for diabetes mellitus with a 75-g glocose tolerance test 

postpartum 6 to 12 weeks is necessary for all women diagnosed as GDM. The 

frequency of testing based on other risk factors such as pre-pregnancy body 

mass index, family history, and the need for anti-diabetic agents during 

pregnancy women who pass the postpartum period should be checked every 1 to 

3 years. To maintain ongoing screening hemoglobin A1c, fasting plasma 

glucose, or 75-g OGTT using nonpregnant thresholds can be used. (American 

Diabetes Association Standards of Medical Care in Diabetes-2016.). If women 

with a history of GDM are diagnosed with prediabetes (hemoglobin A1c of 5.7–

6.4%), impaired fasting glucose, or impaired glucose tolerance, metformin and 

intensive lifestyle intervention may help them avoid or postpone the onset of 

type 2 diabetes. Over a 10-year period, lifestyle intervention and metformin 

decreased diabetes development by 35 percent and 40 percent, respectively, in 

these women compared to placebo (Aroda et al. 2015). As a result, the ADA 

recommends that metformin be prescribed to high-risk individuals (those with a 

history of GDM, a BMI of greater than 35 kg/m2, and/or progressive 
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hyperglycemia) and/or rising hemoglobin A1c despite lifestyle interventions. 

CONCLUSION 

GDM and newly-diagnosed type 2 diabetes in pregnancy are becoming 

more common public health issues as obesity levels increase. Diagnosing and 

handling GDM is important to minimize problems for both the mother and the 

child. The best screening, diagnostic testing, and management for GDM, on the 

other hand, are still topics of discussion. Future randomized controlled trials 

should look at whether tighter recommendations would improve pregnancy 

outcomes, as well as what the best diet and treatments for women with GDM 

should be. Given the increased risk of developing type 2 diabetes over time in 

those who have had GDM, postpartum screening and long-term diabetes 

monitoring are equally significant. The development of type 2 diabetes mellitus 

in these women can be retarded effectively by metformin treatment and lifestyle 

modifications.  

REFERENCES 

American Diabetes Association Standards of Medical Care in Diabetes–2016. 

Diabetes Care 2016;39 (suppl 1). 

American Diabetes Association. Erratum. Classification and diagnosis of 

diabetes. Sec. 2. In Standards of Medical Care in Diabetes-2016. Diabetes 

Care 2016;39(Suppl. 1):S13–22.  

Aroda VR, Christophi CA, Edelstein SL. The effect of lifestyle intervention and 

metformin on preventing or delaying diabetes among women with and 

without gestational diabetes: the Diabetes Prevention Program outcomes 

study 10-year follow-up. J Clin Endocrinol Metab 2015;100:1646–53.  

Balsells M, Garcia-Patterson A, Sola I, et al. Glibenclamide, metformin, and 

insu- lin for the treatment of gestational diabetes: a systemic review and 

meta-analysis. BMJ 2015;350:h102. Blumer I, Hadar E, Hadden D, et al. 

Diabetes and pregnancy: an Endocrine Society clinical practice guideline. J 

Clin Endocrinol Metab 2013;98(11): 4227–49.  

Camelo Castillo W, Boggess K, Sturmer T, Brookhart MA, Benjamin DK Jr, 

Jonsson Funk M. Trends in glyburide compared with insulin use for 

gestational dia- betes treatment in the United States, 2000-2011. Obstet 

Gynecol 2014;123:1177–84. 

Carpenter MW, Coustan DR. Criteria for screening tests for gestational diabetes. 

Am J Obstet Gynecol 1982;144:768.  

Charles B, Norris R, Xiao X, et al. Population pharmacokinetics of metformin in 

late pregnancy. Ther Drug Monit 2006;28(1):67–72.  

Committee on Practice Bulletins—Obstetrics. Practice bulletin no. 180 

gestational diabetes mellitus. Obstet Gynecol 2017;130(1):e17–37.  

Danilenko-Dixon DR, Van Winter JT, Nelson RL, et al. Universal versus 

selective gestational diabetes screening; application of 1997 American 



 
 

92 

 

Diabetes Associa- tion recommendations. Am J Obstet Gynecol 

1999;181:798.  

Davenport MH, Mottola MF, McManus R, Gratton R. A walking intervention 

improves capillary glucose con- trol in women with gestational diabetes 

mellitus: a pilot study. Appl Physiol Nutr Metab 2008;33:511–7.  

Donovan L, Hartling L, Muise M, et al. Screening tests for gestational diabetes: 

a systematic review for the US Preventative Task Force. Ann Intern Med 

2013;159: 115.  

Elliott BD, Schenker S, Langer O, et al. Comparative placental transport of oral 

hypoglycemic agents in humans: a model of human placental drug transfer. 

Am J Obstet Gynecol 1994;171(3):653–60.  

Farrar D, Duley L, Dowswell T, et al. Different strategies for diagnosing 

gestational diabetes to improve maternal and infant health. Cochrane 

Database Syst Rev 2017;(8):CD007122. Garrison A. Screening, Diagnosis, 

and Management of Gestational Diabetes. Am Fam Physician 

2015;91(7):460–7.  

Grant E, Joshi GP. Glycemic control during labor and delivery: a survey of aca- 

demic centers in the United States. Arch Gynecol Obstet 2012;285:305.  

Hoffert Gilmartin AB, Ural S, Repke J. Gestational diabetes mellitus. Rev 

Obstet Gynecol 2008;1(3):129–34.  

Kitzmiller J, Blockt J, Brown F, et al. Managing preexisting diabetes for 

pregnancy: summary of evidence and consensus recommendations for care. 

Dia- betes Care 2008;31(5):1060–79.  

Ko JY, Dietz PM, Conrey EJ, et al. Gestational diabetes mellitus and postpartum 

care practices of nurse-midwives. J Midwifery Womens Health 2013;58:33–

40.  

Lambert K, Holt R. The use of insulin analogues in pregnancy. Diabetes Obes 

Metab 2013;15(10):888–900.  

Landon MB, Spoing CY, Thom E, et al. A multicenter, randomized trial of 

treatment for mild gestational diabetes. N Engl J Med 2009;361(14):1339–

48.  

Langer O, Conway DL, Berkus MD, et al. A comparison of glyburide and 

insulin in women with gestational diabetes mellitus. N Eng J Med 

2000;343(16):1134–8.  

Lepercq J, Lin J, Hall GC. Meta-analysis of maternal and neonatal outcomes 

associated with the use of insulin glargine versus NPH insulin during 

pregnancy. Obstet Gynecol Int 2012;2012:649070. Management of diabetes 

in pregnancy. American Diabetes Association. Diabetes Care 2017;40:S114–

9.  

Management of diabetes in pregnancy. American Diabetes Association. Diabetes 

Care 2017;40:S114–9.  

Martinez NG, Charlotte MN, Yee LM. Optimizing postpartum care for the 

patient with gestational diabetes mellitus. Am J Obstet Gynecol 



 
 

93 

 

2017;217(3):314–21.  

Metzger BE, Buchanan TA, Coustan DR. Summary and recommendations of the 

Fifth International Workshop-Conference on Gestational Diabetes Mellitus. 

Diabetes Care 2007;30(Suppl 2):S251–60.  

Metzger BE, Gabbe SG, Persson B, Buchanan TA, Catalano PA, Damm P, et al. 

International Association of Diabetes and Pregnancy Study Groups 

recommenda- tions on the diagnosis and classification of hyperglyce- mia in 

pregnancy. International Association of Diabetes and Pregnancy Study 

Groups Consensus Panel. Diabetes Care 2010;33:676–82.  

Mooradian AD, Bernbaum M, Albert SG. Narrative review: a rational approach 

to starting insulin therapy. Ann Intern Med 2006;145:125–34.  

Moore LE, Clokey D, Rappaport VJ, et al. Metformin compared with glyburide 

in gestational diabetes: a randomized controlled trial. Obstet Gynecol 

2010;115(1): 55–9.  

Moses RG, Barker M, Winter M, Petocz P, Brand-Miller JC. Can a low-

glycemic index diet reduce the need for insulin in gestational diabetes 

mellitus? A randomized trial. Diabetes Care 2009; 32:996–1000.  

Moyer VA. U.S. Preventive Services Task Force. Screening for gestational dia- 

betes: U.S. Preventive Task Force recommendation statement. Ann Intern 

Med 2014;160:414.  

Mulford MI, Jovanovic-Peterson L, Peterson CM. Alternative therapies for the 

management of gestational diabetes. Clin Perinatol 1993;20:619–34.  

National Diabetes Data Group. Report of the expert committee on the diagnosis 

and classification of diabetes mellitus. Diabetes care 1997;20(7):1183–97.  

National Collaborating Centre for Women’s and Children’s Health. Antenatal 

care: routine care for the healthy pregnant woman. Appendix F economic 

model: screening and treatment of gestational diabetes. London: RCOG 

Press; 2008.  

Pollex E, Moreti ME, Loren G, et al. Safety of insulin glargine use in preg- 

nancy: a systematic review and meta-analysis. Ann Pharmacother 2011; 

45(1):9–16.  

Rowan JA, Hague WM, Gao W, et al. MiG Trial Investigators. Metformin 

versus insulin for the treatment of gestational diabetes. N Engl J Med 

2008;358(19): 2003–15.  

Rowan JA, Rush EC, Obolonkin V, et al. Metformin in gestational diabetes: the 

offspring follow-up (MiG TOFU); body composition at 2 years of age. 

Diabetes Care 2011;34(10):2279–84.  

Standards of medical care in diabetes—2011. American Diabetes Association. 

Diabetes Care 2011;34(suppl 1): S11–61.  

Vandorsten JP, Dodson WC, Espeland MA, Grobman WA, Guise JM, Mercer 

BM, et al. NIH consensus devel- opment conference: diagnosing gestational 

diabetes mellitus. NIH Consens State Sci Statements 2013;29: 1–31.  

Witkop CT, Neale D, Wilson LM, et al. Active compared with expectant 



 
 

94 

 

delivery management in women with gestational diabetes: a systematic 

review. Obstet Gynecol 2009;113:206.  

Yee LM, Niznik MC, Simon MA. Examining the role of health literacy in 

optimizing the care of pregnant women with diabetes. Am J Perinatol 

2016;33:1242–9.  

 

 

 

 

 

 



 
 

95 

 

 

 
SECTION 2 

 
DENTISTRY



 
 

96 

 

Chapter 6 

Surgical Approaches in the Treatment of Temporomandibular 

Joint Diseases 

Besime Ahu KAYNAK 
Assist. Prof. Dr.  

Toros University, Faculty of Health Science, Mersin, Turkey. 

 
INTRODUCTION 

The temporomandibular joint is of great importance in terms of quality of 

life and comfort. We use it thousands of times in daily life, especially during 

chewing, speaking and swallowing movements. Therefore, it is important to start 

treatment in temporomandibular joint diseases especially before the disease 

progresses. In order to avoid surgical intervention, early diagnosis and treatment 

are very important in these cases as usual. 
 

 

Figure 1: Schematic image of temporomandibular joint diseases 
 

Of course, firstly surgical intervention should always be the last resort. If it 

is possible, the most appropriate protective, restorative and least invasive 

methods should be tried in the direction of the patient's story. However, this 

situation should not be postponed in acute cases where occlusal interventions, 

physical therapies, medical treatments are not sufficient. Then surgical 

intervention is inevitable. Otherwise, as the disease progresses, the possibility of 

success in treatment may decrease. In some cases, it may even reach the 

impossible stage for treatment. 

It is more appropriate for patients who have only a click and do not have 

any pain or complaints. It is only a regular follow-up and control without any 

intervention in the first place (1). However, intervention is now inevitable in 



 
 

97 

 

patients who have a painful temporomandibular joint click. If the patients do not 

respond to conservative treatments, they will have mandibular dysfunction and 

painful or painless anterior disc slippage (locking). If treatment is not initiated, 

degenerative deterioration may develop in the disc or condyle. It will completely 

eliminate the possibility of future treatment. For patients with intra-articular 

pathology (such as synovitis, osteoarthritis, adhesion…), surgical treatment may 

not be an option. Approximately 5% of patients with temporomandibular joint 

dysfunction require surgical intervention (1,2). 

The most important and critical point in the surgical treatment of 

temporomandibular joint disorders are complications that may occur. Any 

complication that may develop due to the anatomical importance and dangers of 

the intervention area and the sensitivity of the surrounding tissues can cause 

serious problems. Important structures such as the cranial nerve, the facial nerve 

and their branches are within this region. It includes the main branch of the 

external carotid, many vascular structures, outer, middle and inner ear structures. 

Surgical intervention should not be preferred unless it is necessary, due to the 

risk of serious complications such as injury to any of these structures, or even 

several of these structures, vestibulocochlear nerve injury, hemarthrosis, 

infection, effusion or disc perforation (3). 

Surgical Treatment Methods in Temporomandibular Joint Diseases: 

1) Intra-articular injections 

2) Arthrocentesis 

3) Arthroscopy 

4) Arthrotomy 

5) Arthroplasty 

6) Orthognathic surgery 

In contemporary changing and developing world conditions, the current 

psychosocial factors affect patients and the disease negatively. Conservative 

treatments and even drug-assisted therapies cannot be a solution. Therefore, 

surgical treatment may be indispensable in some cases. Nevertheless, accurate 

diagnosis of joint pathology and an accurate indication can be vital. Internal 

degenerations are the most common indication area (4). It is among the most 

frequently encountered complications in the application of these methods. The 

most common complications are bleeding, infection, facial nerve damage, pain, 

adhesion formation and even worsening of existing degenerative problems (5,6). 

Intra-Articular Injections 

Intra-Articular Injection is a treatment method in which the active substance 

is injected directly into the temporomandibular joint, with or without lavage (7). 

The most common indication is temporomandibular joint osteoarthritis 

(TMEOA) (8). Other indications include non-reduction disc displacements, 

myofascial pain, trigeminal neuralgia, orofacial dystonia, chronic bruxism, 
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masseter hypertrophy and inflammatory diseases with temporomandibular joint 

involvement such as rheumatoid arthritis (7). 

The most commonly used agents for intra-articular injections are hyaluronic 

acid and corticosteroids. Another common agent in recent years is botulinum 

toxin (BTX) application to the chewing muscles (9). 

Hyaluronic acid (HA) is a glycosaminglycan-type polysaccharide. Its anti-

inflammatory and viscosity-enhancing effect is known in many extracellular 

tissues such as synovial fluid and cartilage (10). Depending on the severity of 

the disease, there are cross-linked, high and low molecular weight hyaluronic 

acid preparations that can be administered in a single dose every 5-10 days. We 

can list the healing effects expected from these preparations as follows: 

Fill the joint space 

Increasing the viscosity of synovial fluid 

Macromolecular filtration effect 

To create a balance between hydrostatic and osmotic pressures 

Providing a lubrication effect (11). 

The problem in osteoarthritis cases is the decrease in the viscosity of the 

synovial fluid of the temporomandibular joint and the level of hyaluronic acid in 

the serum. The most important effect of hyaluronic acid here is its surface 

lubricant and impact absorbing effect. Because of these effects, the first solution 

used in the treatment of osteoarthritis cases is the hyaluronic acid treatment 

method (12,13). 

Corticosteroids are other important chemical preparations used in intra-

articular injections. The clinical diagnosis of a patient with temporomandibular 

joint inflammation can be based on symptoms such as tenderness during 

movement and palpation, even severe pain, and swelling in the joint area. 

Especially in advanced cases with severe pain, patients who cannot find relief 

from painkillers can provide great relief in patients with steroid injection 

following the aspiration of joint fluid. Since corticosteroids can have very 

different effects and properties, it is more accurate to determine the type and 

dosage according to the case (e.g. a preparation according to localized 

inflammation) (14). 

Since long-term use of corticosteroids may have some disadvantages, their 

short-term use is recommended only in acute situations (10). The most important 

disadvantage is the antianabolic effect that occurs because it prevents 

proteoglycan and collagen synthesis and this can negatively affect healing. 

However both systemic and local intra-articular corticosteroid application, it 

significantly reduces pain, edema and dysfunction problems in patients with 

osteoarthritis, rheumatoid arthritis and gout, and provides significant relief in 

patients (10). 

Corticosteroids inhibit mast cell and histamine activity. At the same time 

they inhibit the production of arachidonic acid from cellular phospholipids, 

thereby reducing prostaglandin synthesis. In addition, they stabilize the 
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membranes of lysosomes in the diseased cell, prevent the release of proteolytic 

enzymes and even inhibit previously released enzymes (14,15). Among the 

preparations used in intra-articular injections, we can count hydrocortisone, 

cortisone, dexamethasone and synthetic steroid esters in crystalline form. These 

crystals are known to hold in the joint for up to six weeks (16). 

Glucocorticosteroids can be given systemically or intraarticularly. Both 

applications have been found to have an anti-inflammatory effect on synovial 

tissues and reduce pain, swelling and dysfunctions in the joints. These 

applications can be preferred as a stand-alone treatment method or can be 

applied as supportive treatment after arthroscopic surgical treatments (17). 

Under the heading of intra-articular injections, it is necessary to mention 

botulinum toxin (BTX A), which is administered into the muscle, not the joint. 

In the treatment of temporomandibular joint diseases, Botulinum toxin obtained 

from a bacterium called Clostridium Botulinum injected into the masseter or 

temporal muscle has been observed to reduce pain and dysfunction, and provide 

relief and increase in mouth opening. The click sound caused by anterior disc 

displacement can be treated with botulinum toxin injection into the lateral 

pterygoid muscle. When this application is performed together with 

Arthrocentesis, it contributes to the effect of arthrocentesis (18). 

Arthrocentesis 

Ohnishi first used the 1975 definition of "temporomandibular joint 

arthroscopy". Arthroscopy method, which means surveillance, is the 

visualization of the joint space (which can be knee or shoulder joint apart from 

the temporomandibular joint) and has clear boundaries but also the ability to 

expand (19). This practice has started a new era in both diagnosis and treatment 

of joint diseases. By the arthroscopy method, lateral capsule and anterior disc 

release, disc reposition and fixation, and even joint lysis and lavage can be 

performed (20). 

Arthrocentesis application is a method developed by lysis performed by 

temporomandibular joint arthroscopy and by the modification of destruction and 

lavage. In other words, it was born as a result of successful arthroscopic lavage 

applied for the treatment of limited mandibular function. It was first applied in 

1991 by Nitzan et al. for the treatment of restricted mouth opening in patients 

with closed lock (21). It is an application in which the upper joint space is 

washed with a slightly invasive method by entering the upper joint space with 

the help of two separate needles (Figure 2) (21). 

With this method, successful results can be shown. Because of the 

mediators that induce pain, proteins are removed and healthy synovial fluid 

synthesis is induced. Then the joint surfaces are lubricated (21,22). 

Arthrocentesis method is the most conservative surgical method as well as 

it is easier to apply and cheaper than other surgical methods. The fact that it can 

be applied under the conditions of the office without requiring general anesthesia 
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makes it also a factor in the preference of the method (21,23). 

Except for the cases in which the mouth is not opened due to fibrous or 

bony ankylosis or non-capsular temporomandibular joint disorders, 

temporomandibular joint arthrosynthesis, which is the most conservative 

surgical method, should be preferred in patients whose pain and dysfunction 

persist despite having undergone open joint surgery, and in cases where there is 

no response from conservative treatments such as occlusal splints, drug therapy 

and even physical therapy (21,24,25). 
 

 

Figure 2: Arthrocentesis application clinical view 
 

Complications that may occur as a result of temporomandibular joint 

arthrocentesis are: 

Hematoma 

Occlusion problems 

Transient facial paralysis 

External ear canal perforation 

Fluid collection under soft tissue 

Erosion in temporomandibular joint cartilage (24,26) 

Arthroscopy 

Arthroscopy is a method that has been applied since 1975. This method, 

which can be used for both diagnosis and treatment, can be described as an 

endoscopic examination of the joint space. Using the arthroscopy method, it is 

possible to detect synovitis disc irregularities in the joint space, adhesions 

between the disc and fossa, and other pathological formations by directly 

examining the joint, synovium and disc (27). Arthroscopy is a method that is 

preferred for washing the articular surfaces in the upper joint cavity, lysis of 

adhesions, intraarticular drug applications such as hyaluronic acid, steroid or 

botulinum toxin, and generally gives satisfactory results (28). 

With the development of surgical techniques over the years, arthroscopy 

has been used in some disc procedures and in the treatment of internal disorders. 
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In this application, lysis of adhesions, removal of microscopic tissue destruction 

residues and debris from the area, abrasion or complete excision of irregular 

surfaces, loose tissues, and joint biopsy can be performed with upper joint cavity 

lavage (27). 
 

 

Figure 3: Schematic view of TMJ in arthroscopy application 
 

The main complications that may be encountered during arthroscopy 

application; 

Bleeding 

Infection 

Facial nerve injuries (23,29) 

Arthroscopy may also be indicated for advanced interventions such as 

reducing and fixing the dislocated disc and laser applications for debridement 

(30). 

Arthrotomy 

Advanced cases such as fibrous or osseous ankylosis, developmental 

disorders, neoplasms, recurrent or chronic dislocations are appropriate 

indications for arthrotomy (31). 

Arthrotomy can be considered inevitable for the repositioning of the slipped 

disc in patients who have tried arthroscopy and arthrocentesis applications but 

did not achieve positive results and did not make any progress. In cases where 

the disc is severely damaged and therefore cannot be repositioned, and in cases 

where there is an incurable tear in the retrodiscal structures, the disc must be 

completely removed. This may not cause any problems for some patients. 

However, it is more appropriate to place autograft materials such as temporal 

muscle flap, skin graft and ear cartilage instead of the disc. In recent years, the 
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most preferred solution is diskectomy (31). 

Meniscectomy is the complete removal of the joint disc. Placement of a 

permanent interpositional implant is important in order to stabilize the joint 

space, maintain functions and prevent osseous changes. Bone reduction 

procedures performed by condylotomy and condylectomy methods are also 

applications to protect the joint disc and increase the joint disc space (29). 

Bleeding, infection, pain, adhesion, facial nerve injuries and degenerative 

changes are the most common complications during or after all these surgical 

interventions (32,33). 

Arthroplasty 

Unfortunately, any prosthesis, an alloplastic material that can replace the 

natural disc and mimic its function has not yet been discovered (34). Despite 

this, arthroplasty, another open surgical method, still maintains its popularity 

today and continues to be applied widely (1,35). 

Arthroplasty is an open surgical procedure and an intervention that can only 

be performed by experienced surgeons under general anesthesia in operating 

room conditions. The aim is to clean internal irregularities, osteopathies, 

erosions caused by osteoarthritis and then reshape the articular surfaces by 

bringing them to a healthy level. Applications made under this title are disc 

repair, discectomy, disc reposition and discectomy, as well as graft applications 

(1). Alloplastic materials are considered more advantageous than autogens in 

many respects and are more preferred (36,37). 

Complications that may occur in arthroplasty application: 

Facial nerve injuries 

Permanent negative changes in occlusion 

Persistence (or subsequent relapse) of temporomandibular joint pain 

Infection (1). 

Orthognathic Surgery 

 

 

Figure 4: Orthognathic surgery 

In temporomandibular joint 

diseases, orthodontic treatment and 

surgery are preferred in 

combination, and the 

temporomandibular joint function 

can be changed by affecting 

occlusion (Figure 4). Rather, it is a 

preferred application when severe 

dentofacial deformities need to be 

corrected (38).  
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The purpose of this combination is to correct the temporomandibular joint 

function by affecting the occlusion. That is orthognathic surgery in which 

surgery and orthodontics are applied together in individuals with 

temporomandibular joint disorders. 

In this way, it is aimed to bring the occlusal stability of the patients to the 

optimum level and to relieve the patient as much as possible (39). 

RESULT 

Temporomandibular joint dysfunctions can range from internal disc 

irregularities to osteoarthritis. Therefore, it is a disease that involves many 

departments such as physiotherapy, dentistry, plastic surgery, psychiatry and 

even neurology. A multidisciplinary approach is mandatory in its treatment. The 

most commonly applied treatment methods in temporomandibular dysfunction 

(TMD) patients are therapeutic exercises, occlusal splints, manual or physical 

therapy methods, pharmacological therapy and behavioral treatments (raising 

awareness of patients). For the diagnosis and treatment planning of patients with 

temporomandibular joint complaints, primarily a serious clinical examination of 

the patient and, if necessary, a detailed radiological examination should be 

carried out.  

In advanced acute cases, the treatments applied in the clinic routine may be 

insufficient. In such cases various injection applications and surgical treatment 

methods can be applied alone or in combination. Nevertheless, a definite and 

acute surgical indication is not compulsory, and non-surgical treatment options 

should be preferred initially. Appropriate physical therapy, to be applied in 

parallel with medical treatment, should be the first option, as it is a method that 

can be tolerated more easily from the patient. However, conclusive surgical 

interventions, the indication of which is now inevitable, should not be delayed. If 

symptoms persist in patients who have attempted surgical treatment even after 

sufficient recovery has passed, it is not recommended that the same surgical 

procedure be repeated or that another surgical method be tried. Because the 

general opinion of the researchers on this issue is that; repeated surgical 

interventions do not have any positive effect. 
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INTRODUCTION 

Occlusal causes play an important role in the etiopathogenesis of 

temporomandibular joint diseases. Occlusal disorders (malocclusion), squeezing 

or grinding teeth, biting hard, various occlusal interventions, and some 

orthodontic treatments can be effective or triggers in the formation of 

temporomandibular joint dysfunctions (1). Occlusion disorders, posterior tooth 

loss, unilateral tooth contact, which disrupt the stability of the occlusion, cause 

an increase in the temporomandibular joint, which can lead to bone destruction, 

calcification of the fibrocartilage tissue, and some other negative changes in the 

structure of the joint (2). 

 

Fig.1: Temporomandibular joint diseases 

 

Temporomandibular Joint Disorders and Orthodontics 

The main purpose of orthodontic treatments is to provide a morphological 

structure that is accepted as normal (3). Any imbalance in the relationship 

between the temporomandibular joint, masticatory muscles, and occlusion may 

cause malocclusion, resulting in pain and limitation of movement in the joints 

and muscles (1,2). Therefore, when planning orthodontic treatment, the 
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temporomandibular joint and chewing muscles and their interaction with 

occlusion and maintaining the balance here are very important. New occlusion, 

centric relationship and tooth contacts that ocur especially during fixed 

orthodontic treatments may disrupt the neurological balance in the interocclusal 

position (3).  

Pressure and load in the temporomandibular joint depend on the point 

where the bite force begins and its distance from the condyle. For example, there 

is a remarkable difference between the bite force generated in a canine tooth and 

the force generated in the first molar tooth. The bite that occurs in the molar 

tooth shifts the force on the joint posteriorly. Studies have shown that the 

condyle on the balance side is always loaded more than the working side (4). 

However, when the natural balance between the occlusion-temporomandibular 

joint and masticatory muscles is disrupted, the system automatically creates a 

new balance. In such a situation, overload and tension in the masticatory 

muscles, internal irregularities in the temporomandibular joint, disorders in the 

condyle structure and occlusion are expected problems. It is imperative that such 

clinical symptoms (which may not be observed as symptoms in every patient) 

should definitely be evaluated when making orthodontic treatment planning, and 

craniomandibular system function should be considered(4). 

 

Figure 2:Combination therapy in orthodontic appliances temporomandibular 

disorders 

In temporomandibular joint dysfunctions, which is a multifactorial disease, we 

can list the expectations from the planned treatment after the main cause of the 

disease is determined and diagnosed as follows (5): 

• Eliminate or at least reduce existing acute or chronic temporomandibular 

joint pain 

• Increasing the mouth opening, relieving the opening and closing 

movements 

• Increasing joint functions and providing relief 
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• Stopping the destruction of joints, preventing the damage from 

progessing 

• To reduce morbidity related to the disease 

• To increase the general quality of life of the patient to the maximum 

possible level with the help of all these effects (5). 

Intraoral Apparatus (Occlusal Splints) 

There are various oral appliance applications in the treatment of 

temporomandibular joint diseases. Hawley, Swed, Thompson and Shore have 

designed specific appliances. These appliances are usually planned for the lower 

or upper jaw, and rarely for both the lower and upper jaws. Plastic, acrylic and 

metal can be used as material. Although they are generally movable, that is, in 

the form that the patient can put on and remove himself, rarely (in rare cases), 

the appliances cemented to the teeth can also be preferred. Almost every type of 

application gives positive results in treatment. (6) While some researchers 

recommend oral appliances as symptom alleviating or even completely 

therapeutic, some researchers consider it as the first step of diagnosis and 

treatment. Yet another group of researchers argues that these appliances are 

intended to transport the condyle from one place to another in the glenoid fossa, 

while some argue that it balances the force distribution disorder caused by 

anatomical problems in the temporomandibular joint (6). But if we evaluate it in 

the most general sense, the expected effects of these appliances we call occlusal 

splint; to protect the teeth from traumatic forces, atria and abrasion, to prevent 

abnormal muscle activities in the masticatory system and to stabilize the 

function of the temporomandibular joint (1,4). 

Thanks to the application of oral appliances (Figure 3a, Figure 3b) 
 

 
Figure 3a        

 
  Figure 3b 

                   

• Ideal occlusion, proper lower jaw and temporomandibular joint function 

• Providing the lost ideal (anatomical) vertical dimension of the patient 

• Regaining the proper maxillomandibular and centric relationship by 

repositioning the lower jaw that has lost its anatomical (original) 

position  
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• Relieving the patient by repositioning the temporomandibular joint, 

increasing joint function and reducing symptoms 

• Through the stimulation of these splints, it is aimed to create awareness 

in patients and to abandon harmful muscle activities (in other words, the 

“Placebo” effect) (7). 
 

Occlusal splints are very useful appliances, especially in patients who 

chronically grind or squeeze their teeth, in terms of protecting teeth and 

preventing primary contacts and incorrect bite. In patients who use it 

regularly, they provide relaxation (relaxation) in the muscles of the jaw-

face area by eliminating the excessive load on the joint, as well as 

allowing the person to get used to the new occlusion and vertical 

dimension and position the condyles in the physiological position 

(8).We can classify occlusal splints for these purposes clinically as 

follows (8): 

1. Anterior repositioning splint 

2. Centric relation splint 

3. Pre-bite plate (Anterior bite plane or Hawley plate) 

4. Back bite plate (Posterior bite plane) 

5. Pivot splints 

1.Anterior repositioning splint: 

Also known as pre-positioning (or orthopedic) splint, the indication of these 

appliances is mostly the cases of disc displacement with reduction and the 

mechanism of action is to temporarily position the condyle just behind the disc 

(9,10). These splints, which are rather recommended for useage at night, can be 

used during the day if the patient has pain during the day. Once the pain problem 

is eliminated, it should be recommended to use it only at night. 

 

Figure 4: Anterior repositioning splint 

It is convenient to create an occlusal stability in an anterior mandibular 

position at a distance of approximately 2 mm or less to solve pain and 

dysfunction problems. These splints, which are effective in early click, are the 
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most successful appliances in terms of compression in the joint in regular use 

(9,11) 

2.Centric relation splint: 

Malocclusions that cause temporomandibular joint internal irregularities can 

be treated with the help of centric joint splints. This appliance; In centric 

position, it provides equal time and equal density closure of all anterior and 

posterior teeth, ie optimum occlusal relationship. It is an appliance model that is 

generally applied to the upper jaw in patients with local sensitivity, chronic 

central muscle pain, muscle hyperactivity (eg, patients with bruxism) or 

retrodiscitis as a result of trauma (12). 

 

Figure 5: Centric relation splint 
 

In patients with temporomandibular joint disease, it is difficult to determine 

the centric relation clearly, so the splint is determined in the centric position, 

which is thought to be closest to the correct position. In time, the patient is called 

for regular check-ups; As the improvement in chewing muscles, that is, 

relaxation, is corrected by erosion in the splint. This process is continued until 

the most accurate centric relation position is reached (13). 

Thanks to these appliances, which we also call the stabilization splint, the 

orthopedic problem between the occlusal position and the position of the 

temporomandibular joint is eliminated, and patients’ existing complaints usually 

dissappear (8).  

3.Pre-bite plate (Anterior bite plane or Hawley plane): 

Splints made of hard acrylic, which are prepared for maxillary teeth and 

only touch the mandibular anterior teeth in order to eliminate the muscle 

problems caused by the closing problems of the posterior teeth, are called pre-

bite splints. In fact, it is possible to provide the same mechanism of action with 

the centric relation splints mentioned above. In fact, it may be more 

advantageous to prefer centric relation splint to prevent the risk of elongation in 

posterior teeth without antagonists (8,10). 
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Figure 6: Pre-bite plate 

4.Back bite plate (Posterior bite plane): 

The indication for these appliances is cases that have suffered a serious 

vertical dimension loss, especially as a result of excessive occlusal wear. These 

appliances, which are made of hard acrylic and cast lingual plate, are planned 

and prepared in the area of the mandibular teeth to restore the vertical loss of 

size in these patients and to ensure mandibular closure. The most important point 

that should not be forgotten in the treatments to be applied with the back bite 

plates is that the long-term use of these appliances is absolutely contraindicated. 

Informing the patient on this issue is a very important detail (8,10). 

 

Figure 7: Back bite plate 

5.Pivot Splints: 

Pivoted splints are also splints made of hard acrylic and are appliances that 

can be applied to the maxilla or mandible at the preference of the patient and / or 

physician. Its main indications are to treat joint sounds. However, many clinical 

studies show that anterior repositioning splints are more appropriate than pivoted 

splints in these cases. Anterior repositioning splints provide more successful and 

controlled repositioning changes. Pivoted splints are also splints made of hard 

acrylic and are appliances that can be applied to the maxilla or mandible at the 

preference of the patient and / or physician. Its main indications are to treat joint 

sounds. However, many clinical studies show that anterior repositioning splints 

are more appropriate than pivoted splints in these cases. Anterior repositioning 

splints provide more successful and controlled repositioning changes (8). 

Purpose of pivot splints; The aim is to reduce the pressure and load on the 

articular surfaces of the joint by minimizing the articular pressure. This 

appliance is prepared in such a way that it covers the entire arch and only 
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touches one of the back teeth. The aim is to increase the joint range when force 

is applied to the front of the jaw. Pivoted splints are not a highly preferred 

method in clinical practice (8,9,10). 
 

 

Figure 8: Pivot splints 

There are some general principles that are important to consider when 

applying occlusal splint in the treatment of patients with temporomandibular 

dysfunction. We can summarize these principles in a few items as follows: 

• If an appliance to be applied to ensure the freedom of occlusal relationship 

is planned to be used for a very short time (eg 3-5 days), then a block splinting is 

not required. In such a case, anterior bite plates, straight occlusal splints, or 

conventional Thompson splints (which only cover the posterior teeth) should be 

preferred. The use of long-term plaques is preferably not recommended due to 

hazards such as intrusion, extrusion, or falling out of the teeth. 

• For the reliability of teeth, coating of the teeth is necessary for long term 

occlusal splinting. 

• Splint should be prepared in a way that does not damage teeth, gums and 

other oral tissues and structures. 

• The fact that the thickness of the splint does not exceed the interocclusal 

range is also one of the important points affecting the success of the treatment. 

• Splints planned to be used for the short term should be simple, economical 

and easily replaceable. In addition, splints prepared for the long term (14,15,16). 

Soft Night Plaque 

Apart from the occlusal splint types described above, the appliances we call 

‘soft night plaque’ applied to patients who over-squeeze or grind their teeth due 

to the effects of various factors, especially during sleep, are the appliances that 

are commonly needed and applied in recent years. Thanks to these appliances, 

there is no risk of damaging each other by friction, since the contact of the 

antagonist teeth with each other is cut. These appliances are known to help 

distribute the pressure and loader forces that occur during parafunctional 

movements (14, 15).  

If these soft splints, which we call night plaque (or night protector), are 

applied regularly by the patient, there is a significant decrease in 

temporomandibular joint dysfunktions and muscle disorders due to the decrease 
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in occlusal effects. As these appliances also provide changes in the mandibular 

position, it has been found that they act as a neuromuscular router (17). Made of 

a thermoplastic material, these splints can be preferred in different thicknesses 

according to the cases. The application of these appliances, which are a good 

option for emergency intervention, especially in patients with acute pain and 

dysfunctions, is practial and fast for both the patient and the physician.  

 

Figure 9: Soft night plaque 

There is no need to adjust the relationship of these splints with antagonist teeth, 

because there is continious contact with opposite teeth (15, 18). Especially when 

we evaluate the data obtained in the studies conducted in recent years; It is 

possible to say that the effects of occlusal splints applied as a soft night plate on 

muscle sensivity, joint tone and mouth opening are more effective and more 

conservative in eliminating these problems compared to physical therapy and 

drug therapy (19). İt is a fact that many researchers agree that all of the occlusal 

splints applied in general have ‘placebo’ effect (20).  

Result  

We actively use the temporomandibular joint, which is a twin joint 

positioned between our skull and mandibular bone, during the flow of our daily 

life, without even being aware of it: during chewing, speaking and swallowing.  

Therefore, the slightest discomfort of this joint negatively affects our 

quality of life and comfort. Although many factors have an impact in the 

development of temporomandibular joint diseases; even so the most important 

reason is generally the mechanical reason. According to this, we can indicate 

‘occlusion disorders’ as the most common etiological factor. Especially posterior 

tooth losses in the maxilla and/or mandible, which many people do not take 

seriously, may result in unilateral or bilateral temporomandibular joint 

irregularities and muscle dysfunctions. It is very important for the patients to get 

informed in this regard, in other words, to be cognizant of the problem and to be 

aware of the importance of the treatment. 
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We have to admit that today's living conditions are not easy for a large 

number of people. As a result of this, in recent years the density of patients who 

applied to dentist clinics with temporomandibular joint complaints has increased 

significantly, more than expected. Therefore, in the diagnosis and treatment of 

temporomandibular joint dysfunction, dentists have a great task, especially in 

terms of creating awareness and informing patients on this issue. The clinician 

can apply only one implementation or plan several combined treatments 

appropriate to his patient's personality structure, and the etiology and stage of 

the disease. 

However, both the clinician and the patient should not forget that the first 

problem that needs to be resolved are the factors causing the disease which must 

be eliminated. Otherwise, a relapse is inevitable after a certain period of time, 

although the treatments carried out temporarily relieve the patient. 
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Assertiveness is the self-expression of one with the purpose of meeting the 

individual requirements while showing respect to others. Assertiveness is the 

ability to express oneself and protect the rights. It is the individual’s protection 

of self, rights, emotions and thoughts with confidence. Assertive behaviour is 

quite important in communication and success (Timmis and Mccab 2005). It is 

the healthiest way of behaviour in interpersonal interactions. 

It is seen that assertive individuals can operate independently, act naturally 

and openly, are optimistic, enjoy living and striving, prefer direct and open 

communication, embrace their own problems and feelings, are tolerant and have 

no major health problems. Assertiveness aims to express individual’s thoughts 

and emotions in a way to comply with safe and social environment (Lin et al. 

2004, Tanığ 1993). Besides, it provides opportunity of learning some methods to 

the individual in order to regain the inner balance and natural assertiveness. 

Factors Affecting Being Assertive  

Assertiveness are explained by different approaches with their own views. 

Individual Approach  

This approach tries to explain the issue by emphasizing psychological and 

demographic features mostly. In accordance with that entrepreneurs have their 

own values, attitudes and needs. Individual’s characteristics, experiences, 

motivation, success expectation, independence feeling affect self-confidence.  

Environmental Approach 

This approach advocates that there is an interaction in between individual 

features and environmental features on the basis of being entrepreneur. 

According to environmental approach, entrepreneurs act planned and willing. 

This approach connects the initial step of entrepreneurship to the consequences 

of social, cultural and financial factors like life style, work experience, 

motivation, upbringing, education choice, friendship and love of society, nature 

of work, business relations, income level. Every individual’s style of self-

expression is hugely affected by their culture.  

 



 
 

119 

 

Firm Approach 

Every initiative has stages of beginning, growing and maturity. Firm 

approach bring entrepreneurship close to the management and the activities 

executed in an existing enterprise identifies being entrepreneur. Lasting of an 

enterprise is related to the executive features of the entrepreneur. It is possible to 

create and sustain a supportive atmosphere for change and innovation in an 

enterprise and be successful through assertive behaviour.  

Development of Assertive Behaviour  

It is important in gaining assertive behaviour to gain self-confidence in 

childhood period and to provide support for child to self-express. Behaviours 

suppressing the entrepreneurship features of child create obstacles in self-

recognition of child. It leads passive and dependant behaviours 

Implementation of an education system which supports creativity instead of 

rote learning weighted education system will positively affect the development 

of this behaviour. 

Social Factors  

Social and cultural factors increase the individual’s feeling of self-

confidence. Many factors related to assertiveness are identified by the society’s 

support. As assertiveness is a societal element, it affects the social events. 

Society’s value judgments and culture are effective on the entrepreneurship. 

These behaviours could get easily common through the acceptance of 

entrepreneur features in the society, approval and support to assertiveness. 

Family Structure 

Education, manners, ethics etc. factors learnt in the family have impact on 

the will and skill of child’s entrepreneurship. 

Family is the living space where individual gets the education and safety. 

Family is the first group that exist in whole human societies and it is a universal 

social institution. On the basis of the idea of being an entrepreneur, there is 

family’s life perspective, societal values, education, beliefs and self-confidence. 

Childhood period’s effects are important in entrepreneurship. It is inevitable that 

the family process causes changes in individuals’ value judgments and thoughts. 

Through the reflection of that into the child, it could be concluded that family, 

environment and technological environment play major roles in the entrepreneur 

ideas of the child. A father or mother who establish their own business could be 

an inspiration for the child. Family surrounding in childhood period could be 

effective on the will of showing entrepreneurship activities for the child.  

Culture and Society 

Actions such as taking risks and initiating an innovation are the basic 

elements of the entrepreneurship concept. While such actions are quite natural 
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and supported in some cultures, they are still not quite common in some cultures. 

The culture that prepares the ground for the development of entrepreneurship is 

the entrepreneurship culture. 

Psychological Factors 

Majority of the people dreams about establishing their own business. 

However, the important thing to do as the first step is to identify the reason of 

the desire to be an entrepreneur. At this stage, identification of the motivations 

leading the individual to entrepreneurship as well as defining the demographic 

and social factors affecting entrepreneurship.  

Ways to Identify the Assertiveness in Children 

Teaching the Problem Solving 

It should be focused on to develop problem solving abilities of children in 

early ages. Children get prepared to find new business ideas in their daily lives. 

Parents should consider the solution with the child when there is a problem 

in his / her life and support the child's decision making. Assisting child to start 

identification of the problem, choosing the best option among different ones in 

terms of solutions, analysing and helping the child to understand the best 

solution him/herself boost the self-confidence of child. 

Teaching to Learn Lessons from Failures 

Parents should teach their children the way of trial and error. Not everyone 

is expected to be successful, failure could occur to anyone. It should be thought 

that everyone will make mistakes and the truth should be reached without 

experiencing the learned helplessness. Things should be thought with the trial-

and-error method and child’s motivation should be sustained for success.  

Allowing Them to Make Decisions  

An entrepreneur’s confidence is established over the gained independence. 

Children should be given opportunity to make decisions in their Daily lives. It is 

important to help them to get to know themselves after making a decision in 

order to reach the target. Hence, personal independence develops in child. In 

doing so, by keeping a balance in limitations, this confidence could be given to 

the child.  

Improving the Feeling of Authority 

Entrepreneurs faces ambiguity while taking risks. The importance of 

elimination of those ambiguities in reaching the goals should be told. It is 

appropriate to first showing them the way when they face with a risky situation 

and then after to support their independence behaviour. 

The confident child achieves success by gradually taking steps starting with 

easy to harder ones. Child’s motivation is always high. Families should support 

their children's positive behaviours with appropriate and timely reinforcements, 
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support them to avoid negative behaviours, and ensure that they make their own 

decisions so that they can be confident in their behaviour. In order for children to 

behave assertively, it is necessary to increase their self-confidence and help them 

get to know themselves. After gaining confidence and courage, the child goes on 

the path of being brash. 

There are three types of behaviour in life; 

- Passive  

- Assertive (Entrepreneurial) 

- Aggressive  

.lm 

Figure 1: Communication styles 

 

Passive Behaviour 

They are individuals who cannot express themselves and their rights by 

respecting others. Those who are passive avoid making objections, avoid 

expressing their own ideas in order not to upset the other party, and cannot 

express their wishes in order not to upset others. They simplify their thoughts, 

have difficulty making decisions, and cannot value themselves. 

Aggressive Behaviour 

It is the way of expressing one’s feelings and thoughts by ignoring the 

rights of other individuals. There is insecurity at the root of aggression. 

This behaviour pattern is generally seen in children who are emotionally 

neglected and abused. For example, in families where there is tension and 
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unhappiness, child may try to suppress this feeling with negative emotions by 

using violence against his/her friends as the child feels insignificant. 

Assertive Behaviour  

Every family would like their children to be an individual who is confident, 

sociable and capable of defending their rights. Children whose ideas are heard, 

listened, and who are raised with respect and love show assertive behaviour 

pattern. 

Individuals who are knowledgeable of their rights, show respect to other 

people’s rights, express their ideas freely and take the responsibility of their own 

actions and thoughts display “Assertive Behaviour” pattern. 

Benefits of Assertive Behaviour 

Assertive Individuals; 

• can express their desires honestly; 

• use the “I” language; 

• realize their goals; 

• accept criticism; 

• express negative feelings; 

• respects their own rights as well as others’. 

Assertive people are the ones who stick for their rights, request from others, 

say no to things that they do not want, accept compliments and express their 

feelings easily.  

All these make the life of an individual easy and by increasing the self-

respect it helps to live the life satisfactorily. 

Thanks to Assertive Behaviour; 

• The person can tell their feelings to others and their self-esteem 

improves. 

• Communication is more effective and satisfying for the self when 

compared to passive and aggressive behaviours. 

• Since the assertive individual communicates more effectively with 

her/his environment, s/he is in a healthy harmony. 

• An assertive person is a self-actualized individual. 

• An assertive individual is successful in stress management as s/he is 

safe and the self-esteem is high. 

• They develop positive self; their communication skills are high also 

they are successful in time and conflict management. 

 

 

 

 

 



 
 

123 

 

Assertiveness Forms 

Table 1: Assertiveness forms 

Basic assertiveness 

Empathetic assertiveness 

Increasing assertiveness 

Assertiveness using the “I” language 

Confronted assertiveness 

Assertiveness towards oneself 

 

Basic Assertiveness  

This form of assertiveness is a brief and clear manifestation of beliefs, 

feelings, and thoughts. 

In a situation where the interaction is interrupted, the individual's will to 

express her/himself with the words “I am sorry, I want to complete my sentence 

about the subject” is an example to this issue. 

Empathetic Assertiveness  

In this form of assertiveness, the other person in the interaction is behaved 

sensitively. There are two stages; 

1. The situation and feelings of the other person are tried to be understood; 

2. The person expresses this understanding in a way that also protects his 

own rights. 

Increasing Assertiveness 

It is a form of assertiveness used when the communicated person does not 

react to the fundamental assertiveness behaviour of the other person and 

continues to violate their rights. In this case, the dose of the assertiveness 

behaviour displayed is increased. Together with an increasing level of 

assertiveness, the person can say the last word after expressing his/her feelings 

and wishes several times, simply and clearly. 

Assertiveness Using the “I” Language  

In expression of negative feelings, assertiveness using the “I language” is 

effective. The person talking starts the sentence by saying “I” and highlights that 

the feelings, ideas and desires belong to him/herself. This form of assertiveness 

refers to the situation of the person with whom the communication is able to 

understand each other during the interaction with the other person (Dönmez 

2010). 

Together with this type of expression form, the individual does not silence 

the negative feelings and also prevents the attack to themselves by the defending 

other party.  
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Confronted Assertiveness  

It can be used if there is a contradiction or conflict between a person's 

actions and words. 

What needs to be done is to remind the person who makes contradictory 

statements about saying “to do something” and to state what he/she has done. 

Finally, the person who put forward his/her ideas should be stated what to do 

right now. 

For example: “You said you would prepare the report by Tuesday. Today is 

Thursday and the report has still not been delivered. Please prepare the report 

immediately and submit it to me” is an act of assertiveness in the form of 

confrontation (comparison). 

Assertiveness towards Oneself 

When an individual feels that they are not assertive enough, there are 

feedbacks from internal and external sources. 

Tension in stomach, throat, chest, neck, shoulder and chin areas, headaches 

etc. are the examples of psycho-physiologic signs originating from the inside 

world of the individual. 

Many people may not tell what they think with the fear of not being 

approved. Thus, the conflict is ignored for a while, the person is temporarily 

relieved, however through the time, tension and frustration increase, the person's 

anger accumulates and it becomes more difficult to cope with anger (Özcan 

2006). 

Elements of Assertive Behaviour 

Tone of Voice: A tone of voice that reflects self-confidence but does not 

dominate. The way of the delivery of message is very important. The message is 

transmitted, avoiding any attitude that would blame the other. 

Fluency: The fluency in speech also does not depend on the content of the 

message. In healthy communication, speaking is fluent enough not to disturb 

people. 

Saying No 

When asked for something you don't want to do, learn to say “No”.  

This behaviour protects you from stress. For example; “I have to go out on 

time tonight, so unfortunately I will not be able to help you. However, I may 

have time tomorrow.” 

A person with a safe behaviour first puts forward the problem in his/her 

communication and then expresses their request. 

Nonverbal Elements 

Eye Contact 

The intention of the message is often reflected in glances. Looking away is 

passive and staring at the listener is aggressive. Confident eye contact is 
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established with the person. 

The person with the confident behaviour can look at the recipient's face for 

a certain period of time without disturbing. 

Facial Expressions 

If the person is angry, his smile will not be believable. When one says s/he 

loves something, the person who grit her/his teeth would deny their words. 

Facial expression is compatible with the message. 

Body Position 

It delivers multiple messages. A person who sits leaning to their back could 

be perceived as disregarding the other person, uninterested or scared. 

The one who binds their arms over their chest could be thought as someone 

who is in defence or insecure.  

Distance 

Interpersonal distance changes in accordance with the culture. We could be 

uncomfortable when strange people come close to us.  

In assertive behaviour, the person talks in a distance that would not disturb 

anyone. 

Touch 

Touching is quite important in terms of emotional state. There are unwritten 

social rules regarding touching to whom, when, where and how. The important 

thing is that person’s perception style of the issue. Touching transmits the 

interest, affection and friendship. 

In order to Improve Assertiveness; 

The non-verbal messages and the way we deliver our messages are quite 

important in communication. 

Majority of the messages transmitted among people are transmitted 

verbally, in most of the communications, verbal and non-verbal messages do not 

correspond, there are problems in expressing verbal messages and feedback is 

not utilised as there is no effective listening. This situation causes 

communication accidents. 

In early childhood period, attention should be paid to the child and eye level 

should be cared while talking to him/her during the interaction with child. While 

listening, the whole attention should be given to the child and sentences like “I 

am listening to you, please continue” should be used to encourage the child and 

the gestures showing that importance is given to him/her, there should be use of 

encouragers expressing non-verbal messages such as head gestures. 

Requests should be expressed positively, briefly and simply. The tone of 

voice creates a stronger impact than the words. Instead of telling that the child 

should nor display negative behaviours repeatedly, positive behaviours should 

be complimented. For the healthy personal development of the child, their 
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decisions should be assisted, they should be allowed to solve the problem by 

themselves and a manner based on love should be shown. 

In accordance with Bandura's social learning theory, a large part of an 

individual's personality development is shaped by cognitive processes that affect 

his/her perception of the world (Plotnik 2009). Acting assertively is very 

important in expressing oneself and achieving success in life. In this regard, 

individuals need to know and develop themselves. One of the ways to deal with 

difficult emotions is to express them (Ergül 2016). At this point, assertive 

behaviour helps the individual. Due to the importance of the subject, it is very 

beneficial to provide assertiveness training to individuals. 

Assertiveness training enables the individual to know themselves better, to 

have more confidence, and to express this confidence while respecting others 

(Bond 1988). Assertiveness training aims to express the thoughts and feelings of 

the individual in their interpersonal relationships in a confident and social 

environment (Buzlu 1999, Lin et al. 2004, Tanığ 1993). It also provides gains 

for the individual to rearrange their internal communication. 

Having lessons to improve verbal and nonverbal communication abilities is 

effective in terms of the development of assertiveness behaviour (Austin and 

Sciarra 2017). As social support increases in positive direction, assertiveness 

behaviours of the individual increase (Güçray 2016). 

Kaşık (2009) showed in their study that there was a significant positive 

relationship between the level of competence expectation and perceived social 

support from family, friends, and teachers. Problem solving and assertiveness 

are coping skills in adolescence period. Insufficient level of problem-solving 

skills leads to the emergence of depression and suicidal behaviour (Eskin 2008). 

Lack of assertiveness in adolescents is an important risk factor for both 

depression and suicidal behaviour (Chan 1993). In the study conducted with 

adolescents whose parents were together and adolescents with a broken family 

by Otrar and Demirbilek (2013), it was concluded that the assertiveness levels of 

the students whose families were separated increased as they got older. In a 

study conducted with nursing students, it was observed that as the grade levels 

of the students passed, their assertiveness levels decreased (Küçük 2008). 

In studies conducted in the profession of nursing, it was found that together 

with assertiveness behaviour, patient-nurse communication improved (Alberti et 

al. 2002). Studies show that majority of nurses with fewer opportunities for rest 

in heavy working conditions have low assertiveness levels (Bal 2003, Begley 

and Glacken 2004, McCartan and Hargie 2004, Timmins 2005, Timmins and 

McCabe 2005). Low assertiveness is unwillingness to achieve the desired result 

and poor communication (McCartan and Hargie 2004). A nurse with a high level 

of assertiveness will be able to recognize, understand and meet the needs of their 

patient, as his/her communication will be strong. One of the goals of the nursing 

profession is to raise self-confident individuals who have assertive behaviour 

and have developed problem solving skills (Begley and Glacken 2004). 
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Assertiveness training helps people to discover their true identities and 

express this by respecting other’s rights and feeling more confidence (Lin et al. 

2004, Nota and Soresi 2003, Sanchez 2001). The concept of assertiveness was 

examined in many dimensions and within the framework of the collected results, 

it has been accepted that the assertive behaviour style could be developed with 

an appropriate education (Nota and Soresi 2003, Sanchez 2001, Shimizu et al. 

2003). Factors such as insufficiency in family and emotional sharing and 

restrictive environment can cause adolescents to have emotional disorders, 

inability to use assertiveness skills and negatively affect self-esteem. (Şimşek 

and Tel 2017). 

In some studies, it has been concluded that assertiveness training for 

university students has a positive effect on interpersonal problem solving and 

perceived social support. Thanks to this training, students learned to express 

themselves successfully (Güneş et al. 2014). 

The assertive person is able to express their ideas, feelings, beliefs and 

wishes and defend their rights without violating the beliefs and rights of others. 

These people think that they are in control of their lives, get satisfaction from 

their relationships and achieve majority of their goals. Knowing that an 

individual treats others honestly and openly increases their self-confidence. This 

allows others to behave clearly and plainly towards themselves. Thus, mutual 

trust is established between people. Self-esteem and satisfaction increase as it 

becomes easier for a person to be able to ask others, say no to what they do not 

want, to accept compliments and to accept their own feelings. Assertiveness 

increases the satisfaction of job. Assertiveness is an important adaptation 

element, especially in improving the quality of interpersonal relationships. 

In the light of the results collected from the studies, including assertiveness 

training subjects in the education of students, determining the students who need 

it in order to develop these skills, and carrying out the necessary studies to 

develop assertive behaviour will support children to express themselves among 

their peers and help increase their self-esteem. If the child has established a 

healthy relationship with their family until s/he reaches adolescence, the child’s 

emotional development will be healthy and s/he will successfully gain her/his 

identity during adolescence period. Using the language of acceptance during 

adolescence is quite important for the individual to happily continue his/her life 

(Kızıldağ 2007). Feeling valued while communicating with their family, the 

adolescent expresses her/himself better, increases the self-confidence and 

continues the assertive behaviours by reinforcing. 

Effective Parent Training, 

1. teaches parents the skills which are effective in decreasing the problems 

of children; 

2. teaches parents many different skills which are effective in decreasing 

the problems caused by children. When the families gain the habit of 
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asking “Who is taking the responsibility of the problem?” and when 

children learn to take responsibility, self-confident and assertive 

communication style develops. In early childhood period, a child who is 

raised with enough love and safety by their parents and in a successfully 

disciplined atmosphere lives a happy period of adolescence. The child 

my solve personal problems easily. When the emotional health is fine, 

there is a successful harmony between the individual and the 

environment and solving the problems during the life mean happiness 

and success. 
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It is a general practice to stop oral food and fluid intake after midnight 

before an operation. This practice is performed routinely in most hospitals. it 

prevents regurgitation during surgery and reduces aspiration-related morbidity 

and mortality during general anesthesia (Gök and Yavuz Van Giersbergen, 

2018). With the effect of anesthesia, if the intragastric pressure rises above the 

lower esophageal pressure because the larynx reflexes are suppressed, the 

stomach contents leak into the lung due to regurgitation or vomiting. (Yıldız, 

2006). Preoperative fasting is a worldwide standard practice, although it does not 

mean non per os or nil per os (NPO), so ‘nothing by mouth’. The aim of this 

practice, which is accepted as preoperative fasting, is to prevent 

insufficiency/aspiration at the beginning of anesthesia. 

While aiming to increase patient safety by reducing the risk of side effects 

during general anesthesia, it may be associated with patient discomfort as well as 

prolonged fasting, dehydration, hypoglycemia, and electrolyte imbalance 

(Falconer et al. 2014). 

There have not been many studies showing the incidence of aspiration 

caused by the effect of anesthesia. Moreover, there have been studies reporting a 

low prevalence of aspiration. However, long-term fasting before surgery is a 

common clinical reality. Recently, changes in the guidelines for the preoperative 

fasting process have been widely discussed (Friedrich et al. 2020). 

This application, which is made to increase patient satisfaction, has been 

discussed in terms of duration in recent years. Although there is no definitive 

decision on the duration of fasting, it usually takes 8–12 h. During this period, 

solid and liquid food intake is definitely prevented (Yıldız, 2006). However, 

preoperative fasting often extends beyond the recommended time for a variety of 

reasons (Gebremedhn et al. 2014).  

Studies on the fasting process before surgery are given below. 

In a study conducted by Al Maqbali (2016), a total of 169 patients were 

examined, 88 of whom were men and 81 were women. It was found that the 

minimum and maximum fasting hours of the patients included in the study were 

7 and 19 h, respectively, and all of the patients were deprived of solid foods for 

longer than the recommended period. For liquids, the minimum and maximum 

fasting hours were found to be 4 and 19 h, respectively. As a result, it was found 
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that all of the patients were restricted from drinking fluids for longer than the 

recommended time. 

Dolgun et al. (2011) observed that the average solid food fasting time of 

patients before their operation was 13.53 h and the mean period of fluid 

restriction was 12.21 h, and these fasting periods were longer than 

recommended. In a study conducted to evaluate the fasting period before 

surgery, it was found that 98.1% of the patients were instructed to start fasting at 

midnight. Only 15 (5.8%) of these patients reported that they were informed 

about the reason and importance of fasting prior to surgery. The mean fasting 

time of the patients participating in the study was 15.9 ± 2.5 h for solid foods 

and 15.3 ± 2.3 h for liquids. It was found that the average fasting period varied 

according to the time of the surgery, and it was found that the patients operated 

on in the afternoon fasted significantly longer than those who were operated on 

in the afternoon (Abebe et al. 2016). 

Gebremedhn et al. (2014) found that more than 95% of patients were 

deprived of fluid intake for longer than recommended. Most patients also fasted 

with both food (92%) and liquid (95%) longer than the fasting period 

recommended by the Association of Anesthetists of Great Britain and Ireland 

(AAGBI), American Society of Anesthesiologists (ASA), Royal College of 

Anesthetists, and Royal Collage of Nursing fasting guidelines have 

recommended. 

In a study conducted by Gunawardhana (2012) on patients who underwent 

routine surgery, it was observed that they were hungry for unnecessarily long 

periods and that the majority of patients experienced mild to moderate hunger 

and thirst. Failure to implement international guidelines on preoperative fasting 

was reported mainly due to insufficient knowledge and poor attitude among 

ward staff. 

Dock-Nascittiento et al. (2011) found that it was safe to shorten 2-h fasting 

before surgery with some drink rich in carbohydrates and glutamine, and it was 

found that complications during anesthesia induction were not associated with 

beverages containing carbohydrates and glutamine. Johnson et al. (2016), in 

their study, in which 431 oral and maxillofacial surgeons (OMSs) participated, 

found that nearly all of the sample (99.1%) did not adopt ASA guidelines. They 

reported that the fasting recommendations of the surgeons participating in the 

study differed from 2 h for clear liquids to 6 h for solid foods. It was observed 

that 99.8% of the sampled OMSs recommended 2 h or longer for clear liquids 

and 99.3% recommended 6 h or longer for solid foods. It was found that only 

4.4% of the OMSs made different recommendations for clear liquids and solid 

foods than other surgeons. 

Abebe et al. (2016) reported that the average fasting times applied before 

surgery were 7.65 times longer for clear liquid and 2.5 times for solids, 

according to the ASA guidelines.  
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In addition, it was stated that most of the patients were informed about 

fasting before the operation and they were told to fast after midnight. They 

stated that the reason why the fasting periods of the patients before surgery were 

longer than recommended in the literature was due to this approach. 

Common Complications for Prolonged Fasting Before Surgery  

There are different opinions in international guidelines on fasting before 

surgery. It is seen in these guidelines that the traditional approach to being 

hungry and thirsty after midnight has changed. The Enhanced Recovery After 

Surgery (ERAS) Association of Turkey reported that, held on 22 compilation 

randomized controlled trials evaluating the Cochrane 2 h for liquids of 

preoperative fasting period, there is evidence showing the results did not 

increase complications in no intraoperative and postoperative. This proved that 

in many European countries and North America, the preoperative fasting 

practice has been abandoned because (ERAS Association of Turkey). ERAS is a 

concept that defines multi-model perioperative applications in order to improve 

postoperative period results. In ERAS protocols times up to 6 h after surgery, it 

is advisable to allow the reception of the clear liquid food up to 2 h (ERAS 

Association of Turkey). 

Patients whose surgery is not scheduled first thing in the morning, or whose 

surgery is delayed, remain hungry and thirsty for longer periods. However, 

prolonged fasting periods can lead to many complications before and after 

surgery. Before the operation, dry mouth, bad breath, weakness, irritability, 

anxiety, and headache can be seen. In the postoperative period, metabolic 

complications such as nausea, vomiting, dehydration, fluid-electrolyte 

imbalance, and hypoglycemia, may develop (Yılmaz, 2009).  

The prolongation of the fasting period before the operation may cause 

complications, such as the feeling of hunger and related restlessness, headache, 

dehydration, hypovolemia, and hypoglycemia (Crenshaw and Winslow, 2002). 

In addition, prolonged fasting before surgery can lead to decreased patient 

satisfaction, late recovery, and late discharge in the postoperative period (Tudor, 

2006).  

Pre-operative Fasting Advice for Children 

Like adults, children also need to fast before general anesthesia to reduce 

the volume and acidity of their stomach contents. Fasting is thought to reduce 

the risk of vomiting and the aspiration of stomach contents during surgery. 

Recent developments have encouraged the transition from the standard 'word of 

mouth' policy to more relaxed regimes. Clinical practice has been changing 

slowly due to questions about the total fasting time, and type and amount of 

intake allowed (Brady et al. 2005). 

According to a new joint consensus statement by the Association of 

Pediatric Anesthetists of Great Britain and Ireland, the European Society for 
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Pediatric Anesthesiology, and L'Association Des Anesthesistes-Renamateurs 

Pediatriques d'Expression Francaised, based on the existing literature and the 

absence of contraindications, children who undergo elective general anesthesia 

should be encouraged and allowed to consume clear fluids up to 1 h before 

surgery. This recommendation contrasts with community guidelines such as 

those of the ASA, which recommend fasting for 2 h on clear fluids before 

surgery. The literature showed that in fasting policies that recommended taking 

clear fluids for 2 h, the patients actually fasted for 6–7 h, and in a few studies, 

they fasted for up to 15 h. Clear fluid fasting is based on evidence that the fluid 

taken is drained. Considering that clear fluids leave the stomach within 30 min, 

these fasting periods appear to be very long (Roberts et al. 2020). 

Prolonged fasting, leading to a metabolic and catabolic state, reduces 

immune responses, insulin resistance, and potentially, intravascular volume 

(Roberts et al. 2020). 

It may cause adverse effects, such as prolonged fasting, intraoperative 

hemodynamic instability, postoperative delirium, patient discomfort, and a long 

hospital stay. Liberal approaches that allow clear fluid intake up to 1 hour prior 

to anesthesia or until a call to the operating room did not show an increase in 

adverse events among children. Various anesthesia communities now encourage 

clean fluid intake up to 1 h before pediatric elective anesthesia. Similar reports 

in an adult cohort are scarce (Friedrich et al. 2020). 

Higher stomach volumes or lower gastric pH values were not observed 

when children were allowed to consume fluids up to 120 min prior to surgery 

when compared to those who were fasting. Children who were allowed to drink 

fluids were less thirsty and hungry, more benign, and more relaxed than those 

who fasted.  

Preoperative clear fluids did not cause a clinically significant difference in 

stomach volume or pH in children. There is less evidence of preoperative milk 

intake. It was observed that the fluid volume allowed in the preoperative period 

had no effect on the intraoperative gastric volume or pH content of the children. 

Children who were allowed to drink fluids had a more comfortable preoperative 

experience in terms of thirst and hunger (Brady et al. 2005). 

Metabolic Satiety Approach 

According to the proposal of the ERAS Association of Turkey, metabolic 

satiety to patients in order to build up until the previous midnight the operation 

800 mL, 400 mL until about 2–3 h before surgery should be liquid-carbohydrate 

food. According to this association, giving fluid rich in carbohydrates increases 

the well-being of the patient, decreases insulin resistance, and shortens the 

duration of hospital stay after surgery. Giving carbohydrate fluid is one of the 

most important beneficial practices for reducing metabolic stress during surgical 

procedures. 
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The preoperative fasting periods recommended by the ASA are as follows: 
 

Food     Minimum fasting time (hours) 

Clear liquids1    2 

Breast milk    4 

Baby food    6 

Animal milk    6 

Light meal2    6 
1Water, pulp-free juice, light tea, coffee without additives 
2Poor oil toast and light tea, water, coffee without additives  

 

The ‘rule of 2–6’ (water intake 2 h before the induction of anesthesia and 6 

h fasting time for solids) recommended by the AAGBI is a simple and easy rule 

for patients, anesthetists, and surgeons to follow. This recommendation shows 

that a change should be made in the preoperative fasting rules of the ASA 

(Avidan, 2019). Regarding fasting after taking solids prior to surgery, it cannot 

be said that the ASA guidelines are in line with the 2011 guidelines of the 

European Association of Anesthesiologists (ESA). Because, according to ESA 

guidelines, it is sufficient to fast for 6 h, regardless of the type of food. Whereas 

the ASA guidelines recommend a fasting period of 8 h (or longer) after the 

intake of fried foods, fatty foods, or meat. The ASA recommends that a 6-h 

fasting period (regardless of the definition) after a 'light meal' is sufficient. This 

recommendation generally does not comply with the 6-h pre-surgery rule on 

solid food intake. However, no reports of increased aspiration cases in Europe 

have been reported since the publication of the ESA guidelines (Avidan, 2019). 

CONCLUSION  

In current practice, the average fasting period for solids and liquids is 12–14 

h. Preoperative fluid intake does not increase the risk of aspiration or related 

morbidity when compared to the standard fasting policy. Patients who will 

undergo surgery usually starve longer than necessary. Fasting at the appropriate 

time before the surgery improves the postoperative outcome (Gül et al. 2013). 

In recent years, anesthesia associations in many countries have 

recommended that fluid intake should be allowed up to 2 h before anesthesia, 

and this period should be 6 h for solid foods (ERAS Association of Turkey). In 

addition, giving a liquid drink that is rich in oral carbohydrates 2–3 h before 

surgery has been shown to alter the metabolic stress response created by surgery 

in adults. This is because oral carbohydrate supplementation contributes to 

reducing insulin resistance, preserving glycogen reserves, minimizing protein 

breakdown, improving overall muscle strength, and possibly, earlier bowel 

evacuation. Thus, postoperative period complications may decrease (Roberts et 

al. 2020). 

Considering that excessive hunger can cause discomfort and possible 

morbidity in surgical patients, the surgical team should collaborate to reduce the 
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fasting time by revising the operating list (Al Maqbali, 2016). 

The patients presented in studies have generally fasted for longer than 

recommended, which indicated that clinical practice regarding fasting periods is 

changing slowly.  

The use of universal fasting guidelines and patient selection are factors that 

unnecessarily prolong preoperative hunger, but this appears to be multifactorial 

(Falconer et al. 2014). For this reason, it becomes obligatory for the hospital to 

establish preoperative hunger policies and train the personnel who will comply 

with the guidelines (Abebe et al. 2016). In addition, hospitals need to develop 

and implement guidelines on preoperative fasting (Gebremedhn et al. 2014).  

Education is an important element in improving preoperative fasting rules 

for staff, patients, and family members. The effect of reducing preoperative 

hunger increases patient comfort and improves postoperative recovery. More 

research is needed to determine the optimal fasting period (Gül et al. 2013). 

As a result, it is clear that new developments in fasting periods before 

surgery have not yet fully been reflected in clinical practice. Informative 

meetings should be held for the entire surgical team and especially, the nurses 

who follow this practice, and protocols related to fasting before surgery should 

be reviewed in order to reflect the changes and developments in clinical practice. 
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INTRODUCTION 

Extracorporeal Membrane Oxygenation (ECMO) is defined as a type of 

extracorporeal life support device. It is also defined as a modified version of the 

heart-lung machine used in cardiovascular surgery (Özsoy and Ak 2018). ECMO 

is used in cases of life-threatening severe and irreversible pulmonary, cardiac or 

both failures (Guglin et al. 2019). Although it provides the time required for the 

rest and healing of the organs by taking on the role of the heart and lungs in the 

critical processes of the patients, it is reported that it does not treat the 

underlying cause (Özsoy and Ak 2018). It can also be used to serve as short-term 

bridge for lung and heart transplantation or the installation of a ventricular 

support device (Mitilian et al. 2020). 

Following the development of the membrane oxygenator in the 1950s, John 

Gibbon performed open heart surgery in 1953; The first successful application of 

the heart-lung machine was carried out. Afterwards, it is seen that outside the 

operating room, there is a need for extra-body life support and work has started 

to develop support devices that mimic the heart-lung machine. Initially, devices 

that provide oxygenation outside the body were applied in infants and newborns, 

and in 1958, membrane oxygenators were used by Clowes et al. for the first 

time, allowing blood and gas to pass through. The first successful ECMO 

application in adult cases was applied by Dr. J. D. Hill to a male patient at the 

age of 24 in 1972 and it was recorded that the patient survived for 75 hours 

(Özsoy and Ak 2018; Guglin et al. 2019).  

 The Extracorporeal Life Support Organization (ELSO) was established in 

1989 with the aim of collecting, recording and comparing results regarding 

ECMO use and continuing to collect data from a total of 463 centers, including 

Turkey (ELSO 2020). ECMO applications use guides and follow-up charts 

published by ELSO (ELSO 2013, 2017) 
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ECMO Circuits and Equipment 
 

The ECMO device, which resembles a cardiopulmonary bypass circuit 

routinely used in cardiac surgery, consists of: 

1. Drainage and return cannulas,  

2. Tube set plastic lines,  

3. Reservoir,  

4. Oxygenator,  

5. Pump,  

6. Heat regulator,  

7. Monitor 

Basically, blood is taken through the peripheral vein cannulation or the 

central right atrium cannulation, oxygenated, carbon dioxide is removed and 

reintroduced to the body through the peripheral or central route. 

Thanks to the technological developments that have progressed, improvments 

have been made to these circuits and it is aimed to prevent damage to blood cells

. (Özsoy and Ak 2018; Guglin et al. 2019).  

ECMO Support Physiology 

ECMO is the only support device that provides cardiac and pulmonary 

support together and can be used in a process that extends from days to weeks. 

When used for cardiac support, it supports impaired perfusion due to low flow 

rate, reducing the workload of the myocardium and reducing the need for 

inotropes. In addition, due to different cannulation configurations, it can reduce 

the workload of both ventricles and Atria. When it provides pulmonary support, 

it protects against barotrauma and infections caused by a mechanical ventilator, 

allows effective gas exchange, and allows limited mobilization (ELSO 2017; 

Gaffney et al. 2010). 

 Cannulation process is applied to the patient for extracorporeal circulation. 

Although this procedure is performed in operating rooms, it can also be 

performed in intensive care units and some emergency departments in 

emergency situations. Depending on the form of cannulation, it can only work as 

respiratory support (venous ECMO) or both respiratory and cardiac support 

(venous arterial ECMO). Blood from the patient can progress through the system 

thanks to roller or centrifugal pump. After that, oxygen-carbon dioxide exchange 

is provided by coming to the oxygenator and re-delivered to the patient with the 

return cannula. Veno-arterial ECMO works dependent on cardiac output and can 

provide a flow rate of 3-5 l/min by working asynchronous with the patient's 

rhythm despite creating pulsatile blood flow (ELSO 2017) 

ECMO Indications and Contraindications 

Indications and contraindications for veno-venous (VV) ECMO 

Indicated situations for veno-venous ECMO are respiratory insufficiency 

caused by any cause and an 80% or greater risk of mortality (despite optimal 

https://dictionary.cambridge.org/dictionary/english-turkish/drainage
https://dictionary.cambridge.org/dictionary/english-turkish/and
https://dictionary.cambridge.org/dictionary/english-turkish/return_1
https://dictionary.cambridge.org/dictionary/english-turkish/tube
https://dictionary.cambridge.org/dictionary/english-turkish/set_1
https://dictionary.cambridge.org/dictionary/english-turkish/plastic
https://dictionary.cambridge.org/dictionary/english-turkish/reservoir
https://dictionary.cambridge.org/dictionary/english-turkish/pump_1
https://dictionary.cambridge.org/dictionary/english-turkish/heat_1
https://dictionary.cambridge.org/dictionary/english-turkish/regulator
https://dictionary.cambridge.org/dictionary/english-turkish/monitor_1
https://dictionary.cambridge.org/dictionary/english-turkish/thanks_1
https://dictionary.cambridge.org/dictionary/english-turkish/to_1
https://dictionary.cambridge.org/dictionary/english-turkish/the
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https://dictionary.cambridge.org/dictionary/english-turkish/made
https://dictionary.cambridge.org/dictionary/english-turkish/to_1
https://dictionary.cambridge.org/dictionary/english-turkish/these
https://dictionary.cambridge.org/dictionary/english-turkish/and
https://dictionary.cambridge.org/dictionary/english-turkish/it_1
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treatment for up to 6 hours; FiO2 > 90% under the PaO2 /FiO2 >100 and/or the 

Murray score 3-4) despite high plateau pressure in the mechanical ventilator 

(>30 cm H2O) CO2 retention severe air leakage syndrome (Air Leak Syndrome), 

the need for intubation for the patient on the lung transplantation list, sudden 

development of cardiac or respiratory collapse despite optimal treatment. 

VV-EMCO cannulation can also be used in cases such as bronchiectasis, 

cystic fibrosis, pneumonia, pulmonary hypertension, pulmonary embolism, 

chronic obstetric lung disease, acute respiratory distress syndrome (ARDS), graft 

failure after lung transplantation, respiratory arrest. In particular, there are 

studies for the use of ARDS cases that are challenged for various reasons 

(PaO2/FiO2 ratio 70-80 mmHg, Murray score > 3 and pH<7.2) (Bohman et al. 

2020; Chiumello and Brioni 2016; ELSO 2017). 

 Receiving mechanical support at high ventilation settings over seven days 

(FiO2 > 90%, Ppl>30 cmH2O), non-witness cardiac/respiratory arrest, 

widespread malignancies, major pharmacological immunosuppression 

(neutrophilia< 400 mm3), near-term or progressive central nervous system (SSS) 

hemorrhage, non-reversible major FAS damage, terminal malignancies or multi-

organ failure, advanced pulmonary hypertension (mPAP>45-50 mmHg or 75% 

possible systemic blood pressure) are shown among the contraindications (Banfi 

et al. 2016; Chiumello and Brioni 2016; ELSO 2017; Naddour et al. 2019). 

Indications and contraindications for veno-arterial (VA) ECMO 

Veno-arterial ECMO indications are inability to separate from cardiogenic 

shock, acute coronary syndrome, myocarditis, peripartum cardiomyopathy, 

refractory cardiac arrhythmias, acute anaphylaxis, pulmonary embolism, sepsis, 

and separated from cardiopulmonary bypass after cardiac surgery. 

It can be used in many cases, such as primary graft failure after heart or 

heart-lung transplantation, chronic cardiomyopathy (long-term placement of a 

VAD device), and the transition process to heart transplantation (Bohman et al. 

2020; Chiumello and Brioni 2016; ELSO 2017). 

 Irreversible heart failure and the patient's inability to be eligible for VAD 

or transplantation, widespread malignancies, known advanced brain damage, 

non-witness respiratory/ cardiac arrest, prolonged cardiopulmonary resuscitation 

(CPR), aortic dissection, advanced aortic failure, advanced chronic organ 

dysfunction, anticoagulant use prevention, advanced age and obesity are counted 

among the contraindications (Banfi et al 2016; ELSO 2017). 

In addition, ECMO support is reportedly used for patients in need during 

pregnancy (Pacheco et al. 2018). Also, recently data published by ELSO 

indicates that 53% success has been achieved in ECMO applications in ARDS 

cases caused by COVID-19 disease, (ELSO 2020; Shekar et al. 2020). 

ECMO Team 

In the centers that can meet the minimum conditions in the manual 

published by ELSO, ECMO is also implemented by the team specified in the 
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manual. 

 The ECMO application requires multidisciplinary, 24-hour teamwork. 

According to ELSO guidelines, this team is required to complete the ECMO 

training course, which is theoretical for 24-36 hours and applied for 8-16 hours, 

and to obtain a certificate. The team member who is away from ECMO 

application for 3 months must participate in the re-training program (Moll et al. 

2016; O'Connor and Smith 2018). These teams are classified as follows, 

System team; ECMO specialist physician, perfusionist, ECMO nurse, 

Surgical team; cardiovascular surgery specialist, anesthesiologist, 

operating room nurses and other operating room staff, 

The medical team; ECMO consists of specialist physicians, cardiologists, 

ECMO nurses and physiotherapists (Moll et al. 2016; O'Connor and Smith 2018; 

Guglin et al. 2019).  

ECMO team can be adjusted according to the number of patients who 

receive ECMO in hospitals 

In the hospital, appropriate people can manage this process, as well as 

centers with a continuous ECMO team (O'Connor and Smith 2018).  

Maintaining ECMO Support 

After the decision to initiate ECMO support, artery and vein cannulation is 

performed by the ECMO team in the bedside or operating room according to the 

patient's condition. (ELSO 2017; Gaffney et al. 2010; Mitilian et al. 2020). 

According to the guidelines published by ELSO, the follow-up of ECMO 

support should be carried out in two branches. These are stated as management 

of ecmo circuit and management of patient condition. Among the topics to be 

considered in circuit management; includes blood flow, oxygenation, CO2 

excretion, anticoagulation, circuit monitor, alarms and safety, part or circuit 

change and transfer. Care should be taken about the patient's hemodynamics, 

ventilator settings, sedation, blood volume, hematocrit values, body temperature, 

renal functions, nutrition, presence of infection, position and the presence of 

bleeding. (ELSO 2017; Gaffney et al. 2010).  

In the ECMO mechanism, adjustments are made for flow 50-80 mL/kg/min, 

gas flow 50-80 mL/kg/min, FiO2 100%, centrifugal pump pressure >100 mmHg, 

oxygen saturation of the fetching cannula 100%, oxygen saturation of drainage 

cannula> 65%, arterial oxygen saturation for VA-ECMO > 95%, 85-92% for 

VV-ECMO, mixed venous oxygen saturation> 65%, arterial carbon dioxide 

pressure: 35-45 mmHg, pH: 7.35-7.45, hematocrit 30-40%, platelet count 

>100,000 mm3 (Özsoy and Ak 2018; ELSO 2017). 

When ECMO support is applied, the circulation of blood with cannulas 

outside the vein activates neutrophils, triggering inflammation and coagulation. 

ECMO circuitry and equipment coated with heparin are used to prevent clot 

formation. In addition, it is necessary to use anticoagulants that prevent clotting 

in the circuit, which can be easily monitored and antagonized. For this reason, it 
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is vital to monitor the anticoagulation level of the patient and the circuit and to 

prevent thrombosis and bleeding. Non-fractional heparin (non-low molecular 

weight) is usually used as an anticoagulant. Although the ideal strategy for 

heparin effectiveness and coagulation monitoring is unknown, there are tests that 

are recommended to use and values that are recommended to look at. These 

recommended tests are Act (activated cloning time), PTT (partial thromboplastin 

time), aPTT (activated partial thromboplastin time), anti-FXa, D-dimer, TEG 

(thromboelastography), platelet count, fibrinogen level and antithrombin values 

(Delmas et al. 2020; Hohlfelder et al. 2019; Thompson et al. 2019). 

The value first looked at for coagulation monitoring is ACT value due to 

the fact that it can be applied at the bedside and gives fast results. The heparin 

infusion is set in the range of 20-70 Units/kg/h to keep the ACT value between 

180-220 sec. and should be checked every two hours. There are many studies 

where act tracking alone is not sufficient (Delmas et al. 2020; ELSO 2017; Fina 

et al. 2020; Hohlfelder et al. 2019; Otani et al. 2018; Thompson et al. 2019; 

Tong et al. 2019). Therefore, it is aimed that the aPTT value is 50-80 seconds or 

1.5 times the basal, D-dimer>300, TEG-r time is 16-25 sec, the anti-FXa value 

which is important in measuring heparin effectiveness, 0.3-0.7 IU/mL and the 

number of platelets is >80,000. ELSO; recommends maintaining antithrombin 

(which may decrease in long-term heparin application) and fibrinogen values at 

normal intervals. It is stated that if these values decrease, they should be kept in 

their normal range with blood products (Delmas et al. 2020; ELSO 2017; Fina et 

al. 2020). 

The development of thrombocytopenia due to heparin use is an important 

problem encountered in these patients. Protamine is used to neutralize the effect 

of heparin in cardiac surgery, but it is not recommended because clots may form 

in the ECMO circuit or in the patient. Instead, direct thrombin inhibitors 

(bivalirudin and argatroban), new oral anticoagulants (xabans), FXIIa inhibitors 

(prevention of fibrin accumulation), Fondaparinux (FXa inhibitors) are used as 

alternatives to heparin. Recently, there are also studies on maintaining ECMO 

support without the use of anticoagulants. According to ELSO, ECMO support 

can be used without anticoagulants in cases where bleeding cannot be controlled, 

but it is stated that a backup circuit should be available in case of high blood 

flow and clots occur in the circuit (ELSO 2017; Fina et al. 2020; Kaseer et al. 

2020).  

ECMO Support Complications 

Many complications are observed in ECMO application, mechanical and 

patient related. Mechanical complications of the ECMO circuit are observed in 

the cannula (faulty size, bleeding, clotting), pump (separation of the pump head, 

misplacement, lack of motor and battery, clot and excessive heat formation at 

the pump), oxygenator (thrombus, liquid in gas phase, hemolysis) heat 

exchanger (electrolyte irregularity, hemolysis, deterioration of the heat probe) 
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and circuits (dislocation of the cannulas). Clot formation in the circuit is the 

most common mechanical complication and requires anticoagulant application. 

Especially large clots can cause oxygenator deficiency, coagulopathy, 

pulmonary or embolism (Au et al. 2019; Cavayas et al. 2018; Cho et al. 2019).  

Patient complications include bleeding, disseminated intravascular 

coagulation (DIC), fibrinolysis, acquired Von Willebrand syndrome, and 

hemolysis. Bleeding is the most common complication with 34% and it is noted 

that it is usually seen in cannula entrance places, new surgical incision areas, 

catheter entrance areas, lungs, gastrointestinal tract, mouth-nose-thoracic cavity, 

abdominal cavity and brain. Intracranial hemorrhage can be fatal because direct 

compression is not possible and drainage is difficult, and may leave sequels such 

as paralysis, coma, and brain death. Pulmonary hemorrhage, pulmonary 

embolism and atelectasis can cause irreversible lung damage (Cavayas et al. 

2018; Cho et al. 2019; Thomas et al. 2018).  

Leg ischemia, a local complication that occurs in peripheral VA-ECMO 

cannulation, is a serious complication. In order to prevent ischemia in the leg 

and to ensure downward flow, a cannula can be placed in the superficial femoral 

artery. This practice is seen as the best option for the prevention of ischemia 

(Arslantaş et al. 2013; Au et al. 2019; Bonicolini et al. 2019). 

Nursing Care of the Patient Applied to ECMO 

Nursing care in the intensive care unit of the patient with ECMO support is 

generally; patient hygiene, improving patient comfort, protecting the patient 

from infection and maintaining skin integrity. In patients with ECMO, care and 

follow-up require more attention and skill due to the instability of 

hemodynamics. As with other intensive care patients, these patients need to be 

bathed, bed linen and dressings should be refurbished, oral hygiene should be 

ensured, but additional measures should be taken to protect the risk of bleeding 

and ECMO cannulas due to anticoagulant intake (Botsch et al. 2019; Calhoun 

2018).  

The use of aspiration should be avoided or used in a controlled manner to 

avoid damage to the oral mucosa during oral care. It is recommended to use soft-

tipped rods on oral care kits. In addition, it is recommended to change the 

position of the intubation tube two or three times a day. The risk of pressure 

formation in the fixing of the intubation tube and nasogastric probe should be 

taken into account and the patient's beards should be shaved with an electric 

shaver (Bombino et al. 2014; Calhoun 2018).  

The entrance places of ECMO cannulas and all other catheters should be 

evaluated in terms of signs of infection (redness, discharge, heat increase, etc.) 

and bleeding. In cases where there is no bleeding, transparent, semi-transparent 

dressing materials should be preferred. For routine cannula dressing 

replacement, it is recommended to follow the recommendations of the Infectious 

Diseases Society of American (IDSA) guidelines. In cases where the dressing 
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needs to be renewed, it should be done by observing aseptic techniques and 

paying attention to cannula positions. Nurses need to measure, record and ensure 

that the cannulas are fixed during each shift between the entry place of the 

ECMO cannula and the end of the wire winding on the cannula (Botsch et al. 

2019; Mermel et al. 2009; Redaelli et al. 2016).  

When femora-femoral configuration is used for cannulation, the cannulas 

should be fixed along the leg (at least 45 cm), during which the points where the 

legs come into contact with the cannula should be preserved. In internal-jugular 

cannulation, it is recommended to fix the cannulas to the head with the help of a 

bandage. During VA-ECMO, peripheral pulses, temperature and color of the 

skin should be checked frequently to avoid ischemia in the legs. In VV-ECMO, 

the effectiveness of venous rotation from the distal of the leg and the presence of 

possible hematoma at the cannula entrance point should be evaluated by 

measuring the hip circumferences (Calhoun 2018; Redaelli et al. 2016).  

Due to the fact that patients undergoing ECMO support remain still for a 

long time, back hygiene can be ensured, skin integrity can be checked, and 

sheets can be changed by turning the patient right left or by stretchers that can be 

lifted with the elevator system within the facilities offered by the hospital. It is 

stated that the use of these stretchers allows the ECMO flow value to change and 

the intubation tube to be kept at the correct level (Bombino et al. 2014; Botsch et 

al. 2019; Redaelli et al. 2016).  

According to the researches carried out; At the beginning of nursing 

services such as oral care and mobilization, the patient is encountered with 

conditions such as tachycardia, hypertension or breathing difficulties and it is 

recommended to sedate the patient slightly in order to complete the care. 

Ventilator support may need to be increased after mild sedated treatment of the 

patient. Therefore, it is recommended that the patient be cared for with two or 

three nurses and at least one of them should be experienced in ECMO 

management. Meanwhile, another employee is required to check the monitor, 

intubation tube (Botsch et al. 2019; Redaelli et al. 2016). 

Evaluation of ECMO Applied Patient 

It is recommended that doctors and nurses evaluate the patient at least three 

times a day by applying the head-to-toe technique (Bombino et al. 2014). 

Pain and sedation monitoring 

During the first 12-24 hours after the onset of ECMO support, the patient is 

sedated. It is then recommended to minimize sedation (ELSO, 2017). Thanks to 

the developing technology, it is known that patients receiving ECMO can be 

mobilized. However, severe sedation or sometimes even muscle paralysis may 

be required to reduce oxygen consumption and increase the oxygenation of the 

whole body. In these cases, determining the adequacy of sedation can be very 

difficult. Objective measurements of vital findings and brain function are 

recommended to determine the adequacy of sedation (Botsch et al. 2019; 
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Calhoun 2018).  

During the intensive care process, there may be situations such as 

restlessness and delirium in these patients and mild sedation can be applied to 

prevent the safety of the patients and the dislocation of the cannulas. Patients 

should be evaluated several times a day in what is called a "neurological 

window". In addition, the patient's pain status should be evaluated and analgesic 

treatment or non-pharmacological methods can be applied in accordance with 

the doctor's request if necessary (Bombino et al. 2014).  
 

Airline clearance and ventilation monitoring 

In these patients with ECMO support, monitoring of respiratory functions is 

very important. Oral or nasal endotracheal tube is inserted into the patients and 

connected to the mechanical ventilator. Then, when the adequacy of gas 

exchange is ensured, it can be separated from the mechanical ventilator or 

tracheostomy can be performed in patients who have an extended intubation 

tube. Thanks to tracheostomy application, oral nutrition can be initiated by 

increasing the comfort of patients. However, as in other operations, it is 

recommended to stop the application of anticoagulants 4-6 hours in advance, to 

transfuse platelets if needed, to monitor the ECMO circuit in the direction of clot 

formation and even to have a replacement ECMO circuit (Botsch et al. 2019; 

Calhoun 2018).  

During the follow-up of the patients, the number of breathing and oxygen 

saturation with the monitor, mechanical ventilator settings (FiO2, ventilation 

mode, PEEP, RR) and the way the patient breathes should be monitored and 

recorded in intubated patients. It is recommended to keep oxygen saturation 

above 95% in order for ventilation to be sufficient. Prolonged severe sedation 

and muscle paralysis applied to patients may cause impaired function of 

diaphragm in patients. It is recommended to keep mechanical ventilation at rest 

settings (according to ELSO guidelines; PEEP 10 cmH2O, RR 5-10, PIP 20 

cmH2O) (ELSO 2017; Guglin et al. 2019).  

The possibility of patients leaving ECMO support should be assessed every 

day. When VA-ECMO is applied, ecmo flow value is reduced for separation and 

it is recommended to evaluate the function of the heart with echocardiography. 

In VV-ECMO application, the patient's ability to leave the mechanical ventilator 

and gas exchange should be checked. For this purpose, the contribution of the 

patient's lungs to oxygenation can be evaluated by looking at the blood gas value 

taken from the pulmonary artery and arterial catheter and the blood gas results 

taken from the entry and exit points of the oxygenator in the ECMO circuit 

(Take Bombino et al. 2014). 

When a deterioration in gas exchange is seen, it may be related to the 

patient or the ECMO circuit. For this, a temporary maneuver is proposed first. 

The ECMO FiO2 value is increased to 100% while reducing the settings of the 

mechanical ventilator. While the patient is fully supported by ECMO and the 
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lungs do not support oxygenation, ECMO equipment should be carefully 

evaluated, the source of the oxygenator should be looked at, and whether there is 

a significant color difference in the input and outlet cannulas (the output blood is 

bright red). If it is observed that the patient is participating in breathing at this 

time, the patient and ventilator should be evaluated. Respiratory sounds should 

be rested bilaterally, airway pressure alarm due to secretion and ventilator failure 

should be evaluated. In addition, cardiac output should be evaluated by 

observing the hemodynamics of the patient, and if it is increased, it is 

recommended to evaluate the adequacy of ECMO support (Bombino et al. 2014; 

Redaelli et al. 2016). 

In addition to all these follow-ups, tracheal aspiration should be applied in 

accordance with aseptic technique in order to prevent air embolism and 

ventilator-related infection. When the patient leaves the mechanical ventilator, 

he should be taught deep breathing exercises and given training in coughing. In 

addition, intermittent application of the prone position is recommended, 

especially with attention to cannulas in the application of VV-ECMO (Culbreth 

and Goodfellow 2016). 
 

Monitoring of hemodynamic parameters and fluid-electrolyte balance 

From the date of application of the ECMO patient's vital signs (body 

temperature, heart rate, arterial blood pressure, respiratory rate and oxygen 

saturation), pulmonary artery pressure, central venous pressure, and of 

electrocardiogram (ECG) should be monitored and recorded. In addition, the 

pressures and temperature of the ECMO monitor, mechanical ventilator settings, 

intermittent arterial blood gas, and laboratory results should be evaluated and 

recorded (Botsch et al. 2019; Mermel et al. 2009). 

Hemodynamics of patients may be affected by the position of ECMO 

cannulas. Hemodynamics of the patient in femora-femoral cannulation in VV-

ECMO application is not affected by ECMO circuit. For this reason, pulmonary 

arterial pressure provides meaningful information about the patient's gas 

exchange. Central venous pressure and pulmonary capillary pressure together 

with echocardiography help to evaluate the volume of the patient. In addition, 

the drainage cannula of the ECMO circuit is also important in the follow-up of 

the patient's volume. In cases where the drainage cannula is placed in the right 

atrium, a ventricular port can be used for cardiac output measurement (Bombino 

et al. 2014; Guglin et al. 2019). 

In VV-ECMO application, central venous saturation cannot be used to 

evaluate cardiac output adequacy according to metabolic needs as it is mixed 

with arterial blood from the oxygenator. Therefore, the blood gas taken from the 

cannula at the entrance of the oxygenator provides more accurate evaluation. 

Low saturation provides information about hypoperfusion. When right 

ventricular insufficiency develops, echocardiography and monitoring of 

pulmonary artery pressure provide evaluation, and some special treatments, such 

as nitric oxide, are needed (Bombino et al. 2014). 
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It is recommended that the intervals to be considered in fluid management 

should be 3-5 l/min blood flow, average arterial pressure 50-70 mmHg, central 

venous pressure 5-10 mmHg and plasma hemoglobin level below 10 mm/dl. It is 

necessary to follow up the fluid taken and extracted by the patient, especially the 

amount of urine that comes out and the level of serum electrolyte values (such as 

Na, K, Ca, Mg), edema and skin turgor (Redaelli et al. 2016). In addition, it is 

recommended to keep the patient in the middle hypothermia (32-34 C0) for the 

first 24-72 hours and then in normothermia (37 C0) in order to prevent hypoxia 

and prevent brain damage (ELSO 2017). 
 

Infection control 

Infection can be seen in the blood, cannula entrance places, other surgical 

insulating areas, respiratory and urinary system due to prolongation of ECMO 

application, location of cannulation, age of the patient and immunosuppressive 

reasons. In ECMO application, cannula entry place dressings and all other 

procedures should be applied according to aseptic technique and with antiseptic 

solutions (chlorhexidine, etc.) in order to prevent infection. 

It is important to evaluate the cannula insertion sites in terms of signs of 

infection (temperature increase, redness, discharge, etc.). In addition, infection 

rules (hand washing, contamination prevention, etc.) should be followed during 

the patient's oral hygiene and general body care (Mermel et al. 2009). 

Determining the formation of new infections is difficult due to the 

inflammatory response of the patient to the ECMO circuit. In 2008, an Infectious 

Disease Task Force was established by ELSO to provide diagnosis, treatment 

and protection for infection control. According to the published decision, it is 

stated that antibiotic treatment is not required only for ECMO application. In 

cases where infection is suspected, it is recommended to look at blood, tracheal 

aspiration and urine culture, procalcitonin values in the blood (Krause et al. 

2021; Mermel et al. 2009).  
 

Monitoring of the abdominal and gastrointestinal tract 

Mechanical ventilator adherence, inactivity and sedation may cause a 

decrease in intestinal movements of patients. Therefore, it is very important to 

evaluate the liver, spleen, kidneys and bowel sounds in the abdominal 

examination of the patient (Redaelli et al. 2016).  

Liver growth is a common problem as a result of blood statis in these 

patients. However, secondary liver failure may be a serious problem in patients 

with right ventricular failure and decompression of the right ventricular may be 

required. In VA-ECMO application, abdominal compartment syndrome (ACS) 

due to excessive fluid loading and spontaneous retroperitoneal bleeding can be 

seen. Therefore, intra-abdominal pressure measurements of patients and, where 

necessary, the placement of a drainage cannula in the jugular vein are 

recommended. Although research on the nutrition and toleration of patients in 

ECMO application is limited, there are studies that can be applied safely. The 
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nutrition of the patients is primarily started in the enteral way and parenteral 

nutrition is recommended to choose in cases such as gastric bleeding and ACS 

development (Bombino et al. 2014; Botsch et al. 2019).  
 

Monitoring of renal functions 

Kidney function should be carefully evaluated. Hemofiltration can be 

applied in cases where renal failure develops due to excessive fluid loading in 

the kidneys. Hemofiltration can be done with an extra dialysis catheter attached 

to the patient or it is possible to place it in the ECMO circuit (Van Dyk 2018). In 

cases where it will be placed in the ECMO circuit, the inlet and output pressure 

alarms of the ECMO circuit should be carefully monitored. It is necessary to 

avoid negative pressure in the drainage cannula. Different configurations are 

available for placing the hemofiltration device in the ECMO circuit (Van Dyk 

2018).  
 

Bleeding management and transfusion 

Anticoagulant therapy is applied to patients supported by ECMO to prevent 

clot formation, and as a result, bleeding may occur in patients. In order to 

determine the bleeding management and transfusion needs of the patients, the 

targeted hemoglobin, blood gas (patient and ECMO circuit), platelet and 

coagulation values should be carefully monitored. For example, in patients with 

ARDS, high hematocrit value is targeted to increase oxygen carrying capacity 

(Guglin et al. 2019; Thomas et al. 2018).  

It is recommended to use a "do not harm" approach to prevent the 

development of bleeding in the patient who is administered ECMO. For this 

purpose, it is recommended to avoid routine applications such as intramuscular, 

subcutaneous, thoracentesis, nasogastric and urinary catheter replacement. When 

bleeding develops, transfusion has a critical value for the patient. Bleeding can 

be localized or general. If the bleeding is localized, the first intervention is the 

application of pressure dressing to the bleeding area. If the bleeding is not 

localized and is still ongoing despite the discontinuation of anticoagulant 

therapy, thromboelastography helps to understand whether there is an underlying 

pathology in clotting (Thomas et al. 2018). Erythrocyte suspension (ES), platelet 

suspension (TS), fresh frozen plasma (TDP) and cryoprecipitate can be given 

according to the patient's needs by applying the necessary transfusion protocol in 

major bleeding. In case of discontinuation of anticoagulant therapy, the ECMO 

circuit should be monitored very carefully, especially in terms of the formation 

of oxygenator clots (Bombino et al. 2014).  
 

Physical therapy and mobilization 

In ECMO application, impaired muscle function can be seen due to 

prolonged immobility of the patient, medications taken (muscle relaxant, 

corticosteroid, antibiotics, etc.) and inflammation. It is recommended to perform 

in-bed active-passive exercises and provide mobilization to these patients as 

soon as possible. There are many studies in the literature in ECMO application, 
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especially in patients who are candidates for lung transplantation, where active 

physiotherapy and execution are performed. It has been recorded that this 

application provides improvement in the patient's condition for transplantation. 

It requires double lumen cannulation (jugular vein) for reasons such as the 

ability to perform the execution and ease of maneuvers (Gosselink et al. 2008; 

Rickelmann & Knoblauch, 2018). However, according to guidelines published 

by the Europeann Society of Intensive Care Medicine (ESICM), physical 

therapy is not recommended for patients with unstable condition and high 

FiO2/high ventilation support (Gosselink et al. 2008). Also, during maneuvers, 

conditions such as bleeding, dislocation of the cannulas and insufficient physical 

exertion of the patient should be monitored and evaluated very carefully 

(Gosselink et al. 2008; Rickelmann and Knoblauch 2018).  

Discharge Training After ECMO Support 

After ECMO support, patients need well-planned discharge training. It is 

reported that adequate discharge training reduces anxiety, accelerates recovery, 

positively affects body image and improves the quality of care (Demirkiran and 

Uzun 2012). According to ELSO guidelines, it is recommended that patient 

follow-up be evaluated once a year in the pre-discharge period, in the 4–6-month 

period after discharge and once a year in the first five years (ELSO 2013, 2017). 

In the content of the training, 

• Drug doses, effects and hours, 

• Coping with pain,  

• Wound care (recognition and protection of signs of infection), 

• Physical self-care,  

• Regular breathing exercises, 

• Physical exercise and prohibited activities (no more than 10 kg of weight 

should be lifted up to 6 months, vehicles should not be used), 

• Check-in dates, 

• Daily weight monitoring (maintaining the required weight, proper diet), 

• Methods of coping with stress and 

• Topics such as centers to be contacted in emergency situations and 

numbers to call should also be included (Demirkiran and Uzun, 2012) 

CONCLUSION 

This modified heart-lung machine supports the lungs and heart during a 

period that extends from days to weeks, bringing many risks. Despite the risks 

associated with ECMO, it increases survival rate with timely start-up, quality 

maintenance and good teamwork. 

Follow-up and care of the patient in the intensive care unit with ECMO 

support can be examined under the headings of pain and sedation monitoring, 

airway clearance and ventilation monitoring, follow-up of hemodynamic 

parameters and fluid-electrolyte balance, infection control, follow-up of 
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abdominal and gastrointestinal tract, monitoring of renal functions, bleeding 

management and transfusion, physical therapy and mobilization. 

Despite the risks and difficulties inherent in the technique itself, ECMO 

continues to be used as a lifesaving treatment in cardiovascular surgery for 

selected patients thanks to advances in circuit components and experienced 

hands. 
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INTRODUCTION 

The first 28-day of life is called the neonatal period and many newborns, 

especially preterm babies, require intensive care during this period. Neonatal 

intensive care units (NICUs) are technological centers established to provide 

care for high-risk newborns. Reducing neonatal mortality and morbidity and 

shortening the hospital stay of newborns is one of the most important intensive 

care treatment goals. With the development of technology and developing 

science, treatment and care protocols in the last two decades have been 

developed in the light of evidence-based practices (EBP), resulting in a 

significant decrease in infant mortality rates. Another important issue 

emphasized today is that the physical and environmental conditions of NICUs 

negatively affect the behavioral development of babies. In this context, 

supporting and organizing neonatal units with EBP and individualized 

developmental care practices has a very important place (Altimier and Phillips 

2013; Als 1982; Holsty et al.2004; Bozkurt and Duzkaya 2016). 

Scientific developments in the field of neonatal health and diseases and 

neonatal nursing care have gained momentum with the increase in the number of 

NICUs, the acceptance of neonatal science as a separate field of specialization, 

and the increase in the number and quality of scientists serving in this field. The 

positive results that evidence-based nursing care improves patient outcomes has 

further increased the interest in this area (Bozkurt and Duzkaya 2016). 

Evidence-Based Practices 

EBP was proposed by Epidemiologist Dr. Archie Cochrane in 1970s. 

Cochrane argued that healthcare decisions should be evidence-based at a 

systematic level. This approach was first used in medical practice to replace 

traditional medicine practices and the concept of Evidence-Based Medicine 

(EBM) emerged (Yurtsever and Altıok 2006). 

EBP is defined as the approach of reaching the most up-to-date scientific 

information available and transferring this information to the clinic effectively. 
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EBP is a problem-solving approach that increases the quality of life by taking 

patient needs into account, as well as decreasing the length of hospital stay and 

cost (WHO 2015; Ozbaş and Aydın 2012; Basdas and Ozbey 2020). 

The International Council of Nurses (ICN) and the United Nations propose 

a nurse model that takes an active role in the regulation of health policies with 

the health themes they publish, prepares health care plans nationally and 

internationally, and can use evidence in care (Copur et al.2015) The increase in 

the number of scientific studies in the field of nursing initiated the evidence-

based decision-making process and made the concept of evidence-based nursing 

(EBN) a frequently used concept in the health care system (Dogan et al.2019; 

Ayhan et al.2015). With the widespread use of EBN, up-to-date data obtained 

from studies conducted all over the world can be transferred to the maintenance 

environment. Thus, the quality of nursing care can be increased and a difference 

can be made in clinical results. At the same time, it is aimed to reduce patient 

care costs and shorten hospital stay with nursing care standardization (Basdas 

and Ozbey 2020). 

Neonatal Nursing Care and Evidence-Based Practices 

NICUs are clinics that should be integrated into the care standards of EBPs 

where the quality of nursing care is at the forefront. Knowledge, skills and 

professionalism are among the most important criteria to be acquired in neonatal 

nursing. In NICU, where change, innovation and scientific facts occur very 

quickly, a professional nurse model that researches, questions and is open to 

innovation is adopted. In this sense, it is very important to adopt evidence-based 

practices in NICUs and take part in care (Arpacı and Altay 2017). 

Oral Care 

The main purpose of oral care is to keep the inside of the mouth and lips 

clean and moist. The mouth is important for oral communication and early 

sensory development of taste and smell in newborns. Breast milk and colostrum 

have unique properties that support the health and development of babies, 

including anti-inflammatory agents and maternal antibodies. Colostrum is rich in 

factors that provide bactericidal, antiviral, anti-inflammatory and 

immunomodulatory protection, and oral care is one of the methods commonly 

used in newborns. Colostrum oral care and minimal enteral nutrition support are 

very important for very young and sick babies. In preterm babies who cannot be 

fed by sucking, a few drops of colostrum are given in the mouth starting from 

the first hours together with total parenteral nutrition. A few drops of colostrum 

administered orally can be vital for premature babies. If fresh colostrum is 

available, colostrum should always be the first choice for oral care. There are 

studies on the effectiveness of colostrum oral care (URL 1; Abrams and Hurst 

2014; Smith 2012). 
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Oral care should be individualized for each baby. It should also be adjusted 

according to risk assessment score, behavioral cues, and sleep states. Generally, 

it should be planned to be applied twice a day, every 12 hours. Before each oral 

care, inside of the mouth should be evaluated using an intraoral assessment tool 

and recorded to the nurse's observation. Parents should be trained in oral care 

and supported / encouraged to participate in this process for their babies. For 

babies with replogle tubes, colostrum care should be decided in consultation 

with the pediatric surgery team. Otherwise, oral care with sterile water should be 

given (URL 1).  

Purposes of oral care (Bravery 2014); 

• To reduce the risk of oral and systemic infections by keeping the oral 

mucosa clean, soft and moist. 

• Keeping lips clean, soft, moist and maintaining integrity. 

• Remove debris without damaging the mucosa. 

• To alleviate pain and discomfort and to support oral intake. 

• Reducing bacterial colonization. 

Studies suggest that the use of colostrum is an ideal and reliable method 

that should be preferred first for oral care in all newborns, including premature 

babies. If fresh colostrum is not possible, then sterile water should be preferred. 

In this context, international units have started regular colostrum administration 

programs for preterm babies and stated that the rates of ventilator-associated 

pneumonia, necrotizing enterocolitis (NEC) and infection also decreased in these 

babies (Lee et al.2015; URL 2) 

Bath 

There is evidence that traditional bath methods put newborns under stress. 

As evidenced by the behavioral signs of newborns, these results also manifest 

themselves in the form of stretching of the back like a longitudinal arc, 

stretching of the limbs and open fingers. In addition, physiological findings 

related to body temperature change are findings that provide information about 

the stress level of apnea, hypoglycemia and hypoxia (Tasdemir and Efe 2019; 

Brandon et al.2018). 

On the other hand, it is known that bath has many beneficial effects for 

newborns. Bath; with its calming and relaxing effects, it is a very effective 

application in reducing pain, regulating the blood circulation and respiratory 

system, and supporting parent-infant interaction with the participation of the 

family (De Freitas et al.2018). According to the updated guidelines published in 

2018 by the World Health Organization (WHO) and Association of Women’s 

Health, Obstetric and Neonatal Nurses (AWHONN), it was stated that it is 

appropriate to bathe the newborns 6-24 hours after birth, provided that their 

physiological parameters are stable (Brandon et al.2018; De Freitas et al.2018; 

Lund 2016). Suitable environmental conditions should be provided to maintain 

the body temperature of newborns after bathing. AWHONN recommended that 
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the optimum bath water temperature be 38 ° C and the room temperature 26-27 ° 

C (Brandon et al.2018).  

Bathing in newborns is done with different methods such as wrapping, 

wiping, bathtub and immersion bath. The most important purpose here is to 

maintain the body temperature of the newborn and to reduce the stress level. 

Cold stress and hypothermia are one of the most important findings that threaten 

the health of the newborn. Interventions and care procedures to be applied by 

neonatal nurses should be in a way to provide thermoregulation (Suchy et 

al.2018). There are different bath methods and studies comparing them and their 

results in the literature (Freitas et al.2018; Tambunan et al.2019). However, 

more randomized controlled studies are needed to determine the most 

appropriate bathing method in newborns. 

Umbilical Cord Care 

The umbilical cord is a structure made up of blood vessels and connective 

tissue. In the intrauterine period, the blood supply and oxygen needed for the 

development of the fetus are carried from mother to baby via placental 

assistance and umbilical cord. A healthy umbilical cord consists of two arteries 

and one vein. The presence of these two structures should be observed in the 

umbilical cord cut with sterile instruments by clamping immediately after birth. 

The umbilical stump remaining in the first week of life is expected to separate 

from the newborn and form umbilicus. The umbilical cord flora is susceptible to 

infections. Therefore, umbilical care of newborns is of great importance in terms 

of preventing infections (Palazzi and Brandt 2021). 

Infection of the umbilical cord is called omphalitis. Omphalitis causes 

neonatalsepsis and mortality in newborns (Gras-Le Guen et al.2017). One of the 

most controversial issues in the belly care of newborns is whether to use 

antiseptic solutions. Evidence-based practices in umbilical cord care provide 

information on how to provide the best care. WHO reports that it is sufficient to 

keep the umbilical stump dry for umbilical cord care in developed countries, and 

recommends the use of chlorhexidine for developing countries (WHO 2015). 

Omphalitis risk increases in cases where sterile equipment is not available and 

medical resources are insufficient. In this situation, chlorhexidine (an antiseptic 

topical agent) can be used as a useful and cost-effective option that reduces 

neonatal morbidity and mortality. There is evidence in the literature that 

chlorhexidine reduces the risk of all-cause mortality and omphalitis in a meta-

analysis study comparing the use of chlorhexidine with dry cord care (Sinha et 

al.2009). 

However, there are many different applications in the literature in umbilical 

cord care. There are opinions that the use of povidone iodide, which is one of 

these, causes thyroid toxicity in newborns, and its use in the umbilical care of 

newborns is not preferred. However, it is also reported that povidone iodide 

reduces cord infections compared to dry care (Lahmiti et al. 2009). 
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Breast milk is a unique nutrient rich in antibodies and macrophages. It also 

contains lactoferrin, which prevents the growth of E.coli. The use of breast milk 

as a local treatment has become an important issue in recent years, and research 

has been focused on this issue. Due to the antibacterial properties of breast milk, 

it is among the recommendations to apply the umbilical stump every 12 hours. 

Breast milk is a safe, affordable and low cost method to prevent omphalitis. The 

results of a study conducted in Iran comparing breast milk, alcohol and dry 

umbilical cord care found that the rate of omphalitis is lower in the breast milk 

group and the time to fall off the belly is shorter (Taffazoli et al.2008). 

Although 70% alcohol was previously recommended for umbilical cord 

care, it has recently been determined that it has less effect on the drying of the 

umbilical stump and infection control compared to other antiseptics (Ozek and 

Akman 2007). It has been determined that the fall time of the umbilical cord 

treated with alcohol is longer compared to dry care, but alcohol is more effective 

in reducing E.coli (Imdad et al.2013; Ahn et al.2013). 

Two forms of chlorhexidine, 7.1% and 4%, are used for umbilical cord 

care. Although chlorexidine is an antiseptic for newborns that reduces bacterial 

colonization and lowers the risk of omphalitis, it prolongs the time of the navel 

falling off (Ozek and Akman 2007).  

Based on all this evidence, we see that there is not enough evidence to 

support the use of antiseptic solutions in developed countries. More evidence-

based randomized controlled studies are needed on this subject. 

Diaper Dermatitis 

Diaper dermatitis is a condition that affects more than half of babies up to 

twelve months. It is a term used to describe a group of skin conditions that occur 

in the area of skin covered with diaper. It is the most common skin rash in 

infants and toddlers. It occurs in the perineum, hip, groin and anal region where 

urine and stool contact is present. Wetness and maceration make the skin 

susceptible to trauma. Microorganism colonization increases as the pH of the 

skin increases with urine and turns into alkaline. Enzymes and bile salts in feces 

are activated at alkaline pH and cause dermatitis. Bacteria and fungi can cause 

secondary infections. Diaper dermatitis is less common in babies who are 

breastfed, since the stools of babies who are breastfed are more acidic than those 

who are fed with formula. Diaper dermatitis manifests as red rashes, ulcers, 

swelling and pimples. These rashes can be painful and uncomfortable in babies 

URL 3 ; Shin 2014; Klunk et al.2014). Factors such as the frequency of diaper 

change, antibiotic use, friction and underlying skin disorders affect the 

occurrence of diaper dermatitis. Chemicals in the barrier creams used can also 

increase diaper dermatitis (URL 3). 

Diaper dermatitis management includes general skin care measures (such as 

frequent diaper changes, ventilation of the skin), diaper selection, and the use of 

topical barrier preparations. Low-potency topical corticosteroids and antifungals 
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are recommended for progressive dermatitis. Skin care measures should be made 

by increasing the frequency of diaper changes and skin cleaning, and preventing 

prolonged skin contact with feces and urine. If possible, the baby's bottom 

should be opened for a few hours a day and the skin should be ventilated. The 

area that comes into contact with the cloth should be cleaned with warm water 

and a mild cleaner with a physiological pH value with gentle movements. 

Alternatively, unscented and alcohol-free baby wipes can be used, but should be 

discontinued on irritated skin (Shin 2014; Klunk et al.2014). 

Choosing the best diapers used in babies is still a controversial issue. Most 

diapers are specially designed to trap fluid with their high suction power and 

reduce the factors that cause diaper dermatitis. However, studies evaluating 

whether disposable diapers prevent diaper dermatitis are not sufficient (Ahn et 

al.2013). 

Barrier preparations minimize friction by preventing moisture and irritants 

from coming into contact with the skin. Pastes and ointments are generally better 

barriers than creams and lotions that contain fragrances and preservatives, but 

the number of evidence-based studies comparing these agents is insufficient. The 

most commonly used topical barriers are preparations containing petrolatum, 

zinc oxide, or both. Preparations containing lanolin, paraffin or dimethicone (a 

silicone oil) are also preferred (Horji 2021; Atherton 2004). 

If diaper dermatitis continues despite skin care measures and the use of 

barrier preparations, the use of low-potency topical corticosteroids is 

recommended. However, the use of strong-acting or fluorine-containing 

corticosteroids should be avoided as they may cause Cushing's syndrome (Horji 

2021). 

Finally, there are some suggestions that the anti-inflammatory and 

antimicrobial properties of breast milk are also beneficial in diaper dermatitis. In 

a study involving 150 infants with mild to moderate diaper dermatitis, breast 

milk was as effective as a 1% hydrocortisone cream in clearing the rash after 

seven days of treatment (Horji 2021; Farahani et al.2013). 

CONCLUSION 

Scientific advances in neonatal nursing, neonatal health and diseases have 

recently gained momentum. With these developments, the need for evidence-

based applications has also increased. It is seen by the studies conducted that the 

reflection of EBPs in care positively affects the patient outcomes of neonatal 

nursing care. Nursing care is very important in NICUs and it has been observed 

that care models that accelerate healing are often more effective than medical 

treatment. There is a significant resource shortage in the field of neonatal 

nursing care in the world and in Turkey. In this sense, there is a need for 

evidence-based applications and randomized controlled studies in this field. 

Including the feelings, thoughts and experiences of nurses in the creation of 

evidence-based protocols should be one of the first steps to be taken in meeting 



 
 

160 

 

this need. 
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INTRODUCTION 

The word adolescent comes from the Latin verb 'adolescere', which is used 

in the sense of maturation and growth, and as a word structure, it describes a 

process rather than a situation (Bayar 2019). The World Health Organization 

considers the 10-19 age group as "adolescent" and the 15-24 age group as 

"young" (WHO). The adolescence period is briefly defined as a "stressful and 

stormy" process (Bayar 2019; Yelboğa and Koçak 2019). Adolescents make up 

20% (about 1.2 billion) of the world's population and about 90% of them live in 

developing countries (Ardahan and Y. Sarı 2016; UNICEF 2019; WHO). 

This period is the transition period of human development in which there is 

a significant growth and development characterized by sudden and rapid 

changes in physical, spiritual, cognitive, social and emotional aspects, education 

is focused on, personality traits develop, and the skills they will need in 

adulthood are to be acquired ((Ardahan, Esra; Y. Sarı, 2016; Tulloch and 

Kaufman 2013). Risky health behaviors are defined as behaviors that can lead to 

negative consequences that affect the health of adolescents indirectly or directly 

(Morris 2002). Behaviors that affect health and the consequences of which can 

be seen in the long term are gained in the adolescent period. Use of 

cigarette/tobacco, alcohol -drug addiction, bullying, unsafe sexuality are the 

most common risky behaviors and psycho-social problems in adolescent (Bayar 

2019; Mete et al. 2020; Yelboğa and Koçak 2019). 

SMOKING AND DRUG ADDICTION 

Smoking in Adolescents 

Tobacco consumption is seen as a dangerous public health problem and 

causes death and many health problems at all stages of human life, including 

prenatal period (Yeşiltaş 2020). Today, the starting age of smoking is under age 

25 and smoking mostly begins in the adolescence. In developed countries, 80% 

of adolescents between the ages of 13-19 and 25% of children under the age of 
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10 start smoking during these periods (Akgül and Kutluk 2015). Therefore, it is 

an important health policy to prevent adolescents from starting to smoke 

(Karlıkaya et al. 2006). 

With the effects of psycho-social and economic factors, some adolescents 

are turning into risky behaviors and prefer to use cigarettes, alcohol and drugs as 

coping methods, and the rate of smoking and drug use is increasing (Akgül and 

Kutluk 2015). In addition, the advertising of the tobacco industry, the 

accesibility and low cost of tobacco products, and peer pressure make it easier 

for adolescents to start smoking. In order to prevent them from starting to 

smoke, programs ought to be prepared in this age group, by which children and 

adolescents can improve their life skills. These programs should include 

trainings on "being able to say no, resist, anger management, coping with stress, 

effective communication and problem solving" (Bilgiç and Günay 2014). 

Furthermore, MPOWER package containing six policies has been developed by 

the World Health Organization in order to promote the control against tobacco. 

The contents of the package is made up of the policies as: protect passive 

smoking; offer assistance to get rid of smoking; increase tobacco taxes; 

strengthen existing legislation to limit tobacco advertising, promotion and 

sponsorship; educate society about the harms of smoking; follow tobacco 

consumption and conservation efforts (Yeşiltaş 2020). 

Nursing Approach in Smoking 

The health services provided at the school are effective in helping children 

and adolescents gain healthy lifestyle behaviors. The school health nurse takes 

part in this health education with the team (Kesgin 2012). Education programs 

aimed at preventing tobacco use in schools should include negative psycho-

social effects caused by tobacco and key issues such as acquiring skills that 

prevent tobacco use (Karlıkaya et al. 2006). 

Studies show that there is an unconstrained communication between the 

school health nurse and the students. This ease of communication can provide 

the school nurse an advantage in offering health-protective and development 

services. The school health nurse should cooperate with parents, school staff and 

other health professionals, and the community as wel as the students about 

smoking. Work should be done to prevent peer pressure, choose suitable friends, 

say no, and increase self-esteem (Kesgin 2012). 

When a school nurse notices that a student is smoking, the nurse should 

learn the student’s history of smoking and allow the student to express his/her 

feelings and thoughts about smoking. The nurse should direct the adolescent to 

the appropriate health centers to stop smoking. S/he should enlighten the student 

about the possible physical and emotional symptoms to occur in the process of 

quitting smoking, then his/her compliance with the treatment should be 

evaluated and the relevant institutions and persons should be cooperated (Kesgin 

2012; Akgül and Kutluk 2015). 
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Drug Addiction in Adolescents 

The World Health Organization defined drug addiction as "a significantly 

higher priority recognition behavior of an individual to a psychoactive substance 

than other pursuits and objects that were previously valued" (Karakaş and 

Ersöğütçü 2016) Drug abuse is an important global public problem that 

biologically, psychologically and socially affects all people, especially 

adolescents, and society, all over the world (Albayrak and Balcı 2014; Jordan 

and Andersen 2017; Tilim and Murat 2019). Besides, an association was 

determined between drug use in the adolescence and high levels of substance use 

in adulthood (Ramos et al. 2017). Adolescents report that alcohol is an important 

component in social relations, allows the drinker to reduce his timidity and feel 

more comfortable in social situations, increases his courage and sense of power, 

while reducing anxiety and tension (Asante et al. 2014). Alcohol and drug abuse 

have severe consequences such as accidents, crime, overdoses, failure in 

academic life, violence, adolescence pregnancy, depression or even suicide 

(Jordan and Andersen 2017; Mete et al. 2020). 

Basic Factors of Risk in Drug Use 

Substance use is mostly started in the adolescent period and psychological, 

socio-cultural risk factors play an important role in alcohol and drug abuse 

(Herken et al. 2000) These risk factors are familial, social, and environmental 

factors as stated in Table 1. 

Table 1: Risk Factors Related to Drug Use (Alikaşifoğlu 2005; Gürol 2008; 

Albayrak and Balcı 2014) 

FACTORS 

Factors 

Related to 

Social Circle 

(Friends) 

Having a friend(s) who uses drugs 

Attitudes of friends supporting drug use 

Factors 

Related to 

Family 

Alcohol and drug use in parents 

Confirmative attitude of the family about drug use 

Negative communication among family members 

Broken families 

Large and crowded families 

Abuse or neglect in family 

Absence of a member in family with whom the adolescent 

can identify him/ herself 

Inappropriate disciplinary methods (oppressive or careless 

family) 

Parents who does not concern about adolescent's life 
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Personal 

Factors 

Adolescent exhibiting behavioral problems in childhood 

(such as aggression, overreacting, difficulty controlling 

himself, low self-confidence, difficulty establishing 

relationships or expressing feelings...) 

Extreme-timidness, low self respect, not to be able to say 

“no”, and deficit in coping skills 

 Deficiency in sense of belonging 

Exhibiting behavioral problems (violence, prone to crime, 

being anti-authoritarian) 

Decrease in academic achievement or apathy of the 

adolescent towards the school 

Encounters with alcohol and drugs at an early age and 

positive attitudes towards these substances 

Physical or mental illnesses 

 

Environmental 

Factors 

Low socio-economic status 

Poor physical conditions 

High rates of drug use and criminality in the neighborhood 

Easy access to the drug 

Nursing Approaches in Drug Addiction (Abuse) 

The most appropriate solution programs to help with alcohol and drug use 

have been reported to be prevention and early intervention. As for the success of 

these programs, children and adolescents in the risk group must be identified at 

first. Responsibilities fall on governments at first, non-governmental 

organizations, families, teachers, public health and school health nurses and 

other health workers (Albayrak and Balcı 2014). In order to prevent addiction 

and during the treatment phase, members of the medical team need to cooperate 

and work in harmony. The role of the nurse in this team is very significant. 

Roles of the Nurse; 

✓ To provide a supportive, therapeutic and rehabilitative approach to 

adolescent and his family 

✓ To create awareness by planning trainings to prevent substance use, 

✓ To take an active role in the health team, to contribute to the 

development of nursing practices by conducting researches and to share research 

results with colleagues (Nkowane and Saxena 2004). 

 School health nurse; 

✓ S/He is responsible with organizing health education in order to bring 

the students in the school positive health behaviors. Information about hygiene, 

protection against accidents and diseases, smoking, alcohol and drug use should 

be included in the health education. 

✓ In order to diagnose the risk factors and take the necessary precautions 

related to drug use in adolescents, s/he should cooperate with the school 

administration and teachers. 
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✓ Regarding the adolescents who are found to have used substances or 

are suspected of using substances, s/he should ensure communication between 

the school administration and family, provide counseling to the adolescents and 

lead the parents and adolescents to the necessary health centers in order to make 

them behave properly (Albayrak and Balcı 2014). 

 In the clinical follow-up of an adolescent who abuses the drug, the nurse 

should collect the detailed data on issues such as which drug s/he uses, how 

much s/he uses, the duration of his/her drug use, when and how often s/he has 

last used it, his/her thoughts on quitting drugs, whether there is a legal problem 

with drug use, accompanying psychiatric symptoms, and should evaluate - 

without judgment - the data regarding the drug, not the adolescent. Nurses 

should determine nursing dianoses for adolescents and implement nursing 

actions in accordance wiindividualized care services. "Ineffective coping, 

decreased self-esteem, denial, risk of aggression towards oneself or another, 

anxiety, ineffectiveness in maintaining health, impaired social interaction, 

deterioration of familial processes" may be possible nursing diagnoses for these 

individuals. Nurses should plan initiatives that will increase the motivation of 

the adolescent, lead her/him off the substance, strengthen her/his 

communication, control her/his behavior in order to continue the daily life, and 

prevent relapses after discharge from the hospital (Arabacı et al. 2017). 

PEER BULLYING and CYBER BULLYING 

Peer Bullying 

Besides lack of anger control in adolescents is one of the variables related 

to bullying and aggression, bullying behavior is an unveiled form of anger. The 

anger experienced by adolescents can lead to violence against themselves and 

other people, deterioration of school success and friend relationships, and 

departure from school (Çelen et al. 2020). 

Factors appear in bullying behavior are as follows; 

✓ In early childhood, negative emotional manner of the child's 

caregiver’s behaviors such as uncandid, apathetic, careless towards the child is 

very crucial. This negativity is effective in the child's aggressive behavior at 

later ages, as well as in developing feelings of hatred towards other individuals. 

 

✓ The extremely tolerant and tolerant attitude of the child's caregiver is 

another factor. If the caregiver does not place explicit restrictions on the 

aggressive behavior of the child, the level of aggression of the child may 

increase. 

✓ Parents’ resort to forcible disciplinary techniques (corporal 

punishments, violence, emotional abuse, etc.); In such a case, it is very important 

not to resort to corporal punishment and similar disciplinary methods when 

establishing strict rules. 
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✓ The last factor of significance is the temperament (character) of the 

child. The child who is quick tempered and has an active character is more likely 

to exhibit aggressive behavior in the future, as compared to a child of a calm 

nature. This case is less than other factors (Özcan et al. 2018). 

Bullying behavior, defined as friend or peer pressure and peer abuse, is 

referred to as peer bullying or school bullying when it occurs among pupils 

within the school (Özcan et al. 2018). While hitting, kicking, blackmail, insults 

and threats that create pain and discontent in the person are direct bullying 

behaviors, exclusion and preventing the individual from making friends and 

being part of a peer group are indirect bullying. Children who are punished in 

the family and raised in a loveless environment exhibit more bullying behavior 

(Yelboğa and Koçak 2019). Physical (pushing, punching, armed and knife 

attack, terrorizing), verbal (nicknaming, threatening), emotional (exclusion, 

humiliation, damage to belongings), and sexual (molesting and harassment) are 

types of bullying (Uygarer 2019). Evidence suggests that approximately 10% -

30% or more children and adolescents have been affected in recent years across 

the world (Ding et al 2020). The prevalence of peer bullying in school-age 

children ranges from 5% to 54% (Nansel et al 2004). Bullying and victimization 

bring a series of social cohesion problems (e.g., internalization and 

externalization problems) that can seriously hinder physical and mental health in 

children and adolescents (Schoeler et al. 2018) 

Bullying is a case that has a huge impact on the individual and society. In 

this case, schools should prevent bullying attempts within students (Çopur 

2019). School health nurse should plan activities by undertaking educational, 

caring, and counseling roles and lead important efforts aimed at planning, 

implementing and evaluating peer bullying prevention programs to improve or 

protect the mental health of pupils at school at the same time while dealing with 

peer bullying (Nickerson 2019; Demir and Küçük 2020). Bullying children are 

seen to have characteristics such as poor anger management and empathy skills, 

low academic success, externalization of their own problems, having a role 

model that is aggressive in the family, impulsive personality (Demir and Küçük 

2020).  

There are cases which cause adolescents to be abused, as well as to bully. They 

are the ones; 

• That differ physically and in appearance compared to their peers 

(such as weight, clothing, hairstyles and using glasses) 

• Having difficulty defending themselves 

• Being depressed, upset, anxious or with low self-esteem, 

• with few friends and isolated 

• being inadequate socialization 

• Children with physical or developmental disabilities (Huggins 

2016; Yelboğa and Koçak 2019) 
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Cyber Bullying 

With the improvement of internet and communication technology; 

cyberbullying, which is another dimension of bullying, has emerged and become 

a major problem in children and adolescents. Cyber bullying is defined by 

expressions such as digital bullying, online bullying, e-bullying, internet 

bullying, online harm and social aggression or electronic bullying. The 

characteristics of cyberbullying are spoof, the ability to carry out the bullying 

action at any time, freedom on social media, the ability to reach many people in 

a short time, lack of control in the virtual space, disguise of the tools used in 

bullying and unproportional force (Çopur 2019; Uygarer 2019) 

Cyber bullying behaviors; 

✓  Sending annoying e-mails or messages 

✓ Mongering rumor or untruth 

✓ Disturbing people using sexually explicit images, videos, or audio 

✓ Sending photos and videos that cause fear in the person 

✓ Disseminating personal information without permission (e.g., 

disseminating a person's photos and contact information) 

✓ Misuse of passwords from personal accounts by phishing (stealing) them 

✓ Blocking access to online communication channels. 

✓ Misuse of a person's social media and website (Tanrıkulu 2013). 

Cyberbullying has recently been common especially in adolescents and one 

in three children have been reported to have experience peer bullying, and 10-

15% of these children and adolescents have been stated to experience "chronic" 

bullying lasting at least six months (Wolke and Lereya 2015; Çelen et al. 2020). 

Additionally, it has been stated that chronic bullying during adolescent period 

causes volumetric deviations in normal brain development (Quinlan et al. 2018) 

Cyberbullied adolescents are observed to experience problems such as 

depression, fear, anger, loneliness, worthlessness, school violence, stomachache, 

sleep problems, headache, low school success, lack of self-esteem, alcohol-

substance abuse, suicide, and self-harm. In cyberbullying adolescents, such 

problems occur: fear, suicide, depression, carrying weapons, deterioration of 

social communication, tantrums, low self-esteem, running away from home or 

school (Özbey and Başdaş 2020). 

Effect of Peer Bullying on Children 

Peer bullying negatively affects the children who are bullying, victim and 

who witness bullying in physical and psycho-social ways (Çopur 2019). 

Children who are victims are more often observed to have physical health 

problems (flu, ear infections, high fever, headache, attention deficit, sore throats, 

loss of appetite, dizziness, sinusitis, asthma, cough, abdominal pain, diarrhea, 

visual impairment, tachycardia, vomiting, stomachache) and psychiatric 
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symptoms of anxiety and depression, anxiety and restlessness, decreased self-

esteem, feeling lonely, enuresis, sleep and eating problems and apathy to 

activities (Çopur 2019; Demir and Küçük 2020). As for bullying adolescents, 

depression, attention deficit and disobedience/behavioral disorder problems are 

seen and they are more likely to incline violence, gang-building and getting 

involved in crime in the years ahead. Over time, the strength of the child who 

continues to bully increases and the victim child loses power. As a result of this 

power imbalance, the daily functions of the victims are impaired, and they begin 

to experience psychological adaptation problems. Moreover, they stay away 

from dressing rooms and canteens where bullying is more commonly 

experienced, their anxiety increases, and they become unwilling to go to school 

(Çopur 2019). Behavioral and emotional problems experienced during this 

period by both the victim and the bullying child have the potential to act in 

adulthood and cause long-term problems (Drydakis 2014). 

 Bullying – Cyberbullying and Nursing Approach 

The main purposes of the school health nursing are to improve physical and 

mental health, to maintain environmental and social order, to prevent disease and 

injuries within the school (Kvarme et al. 2020). In case of school bullying, the 

school nurse, the school counselor, and the school administration should work 

together and when a bullying behavior is determined it should be shared with the 

school nurse (Demir and Küçük 2020). The school nurse should actively use the 

roles of educator, advocate, consultant, change agent in the struggle against 

bullying and show a systematic approach within the framework of nursing 

theories in the school environment (Avşar and Alkaya 2018). In Table 3, nursing 

initiatives associated with peer bullying in schools are shown at the primary, 

secondary and tertiary level of protection (Table 2), (Demir and Küçük 2020). 

In addition, the five factors to consider when struggling cyberbullying are 

as follows; 

1. To know how adolescents are interested in technology in their daily lives 

2. Awareness of the risk factors of cyberbullying. 

3. Cyberbullies can bully anonymously (by hiding their identity). 

4. The Internet causing more subtle damage with more effective use of 

communication technologies. 

5. Victims’ concealing bullying in order not to lose their technological materials 

(Uygarer 2019). 
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Table 2: Primary, Secondary and Tertiary Level of Protection Levels of Nursing 

Roles in Peer Bullying (Demir and Küçük 2020). 

Level of 

Protection 

 

Purpose 

 

Activity 

Primary 

Protection 

To prevent 

peer bullying 

in the school 

atmosphere 

Self-improvement by making scientific research on 

peer bullying 

Being aware of the effects of peer bullying on all 

students (bullied, victim and witness) and 

observing these students in terms of symptoms 

Observing the students in the risk group in terms of 

bullying and sharing info with the team 

Conducting school screenings to identify bullying 

and victim students 

In terms of peer bullying evaluating students with 

physical symptoms (abdominal and headache, 

sleep and eating problems, etc.) and frequent 

absenteeism, decreasing school success, and 

unwilling to go to school, lost property, and who 

have unexplained bruises on their body 

Creating a confident environment for the students 

to express themselves in terms of bullying  

Creating protocols and developing strategies in 

company with the school administration to prevent 

peer bullying 

Planning trainings for students to learn conflict 

resolution methods that enable them to improve 

social skills, coping and problem solving skills in 

school and to develop positive self-perception 

Planning trainings on peer bullying for school staff 

and supporting positive friendship relationships 

Organizing activities using educational and 

auditory visual materials related to peer bullying 

within the school 
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Secondary 

Protection 

To reduce 

problems 

related to 

peer bullying 

or its long-

term effects, 

Early 

intervention 

and stopping 

bullying 

  

 

Discussing bullying with both the bully and the 

victim student by approaching in a "non-

incriminating" way 

Obtaining the necessary information about the 

incident (what happened, where, why and how, 

who was involved, how it was reacted, etc.) and 

saving this data 

Ensure that both students trust the nurse and 

indicate that s/he there for help 

Making the necessary intervention by identifying 

the needs for the bully and the victim student 

Cooperating aiming at the solution with the school 

administration and students who saw the incident 

Applying necessary nursing attempts if there were 

injuries at the time of the incident 

Supporting students involved to share their feelings 

with their parents and to express their problems 

clearly 

Organizing practices to create a safe environment 

with the aim of reducing peer bullying in the 

school 

Managing target-specific practices both individual 

and school-wide 

Referring students who need advanced evaluation 

to a health institution 

Assessing the impact of bullying practices 

Tertiary 

Protection 

Improving 

and 

rehabilitation 

of bullying 

and victim 

 

Mentoring students and parents 

Supporting students to use their ability to express 

themselves and solve problems without resorting to 

violence 

Ensuring a consciousness in school that does not 

accept peer bullying 

To encourage every student to be responsible for 

and strive at not being a bully 

Supporting students in terms of positive and 

healthy peer relationship 

RESULT 

Adolescents may exhibit risky health behaviors for drug use, bullying and 

violence. They may experience problems such as not being able to find a 

constructive solution to the problems that may arise as a result of these behaviors 

and to develop an effective way of coping. Screening programs should be carried 

out in schools specifically for adolescents at-risk, and at the end of these 
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screenings, risky groups should be provided mentoring and training plannings by 

school health nursing. These training contribute to the adolescent’s awareness of 

the risks and the development in problem solving skills. In addition, in 

adolescent counseling; the adolescent should be evaluated considering the 

family, school and the social environment in which s/he lives and the planned 

training should be carried out in a multi-disciplinary framework (Akkuş 2010; 

Kürtüncü et al. 2015). 
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Transplantation; is the process of implanting a cell, tissue, or organ (graft) 

into a cadaver or another living thing (recipient/host) taken from a living donor 

(Ferlengez 2019). The concept of organ transplantation, which is a return to life 

in a sense, the traces of the creatures with a human head, lion body seen in 

ancient Egyptian civilizations and creatures with a lion head, goat body, and 

crocodile tail in Greek and Latin civilizations are the evidence of organ 

transplantation. The first organ transplant trial on humans was made in 1916 by 

M. Jaboulay and the result was unsuccessful because animal organs were used as 

donors. In 1954, J. Murray performed the first successful kidney transplant 

among identical twins. The first heart transplant surgery was performed by C. 

Barnard in 1967 (Bayraktar 2014). It is a treatment option for patients with end-

stage heart and lung failure. Heart-lung transplantation, first in Houston, Texas 

in the late 1960s; A heart-lung transplantation was performed by Cooley in a 

child with atrioventricular septal defect and pulmonary hypertension. However, 

the boy survived 14 hours (Pego-Fernandes 2020). With the use of cyclosporins, 

which have a suppressing effect on the immune system, in organ transplantations 

at the end of the 1970s, the success rate after transplantation has increased. After 

obtaining approval for the use of cyclosporine in heart transplantation, he 

performed the first successful heart-lung transplant by B. Reitz in 1981 

(Bayraktar 2014). 

Heart-lung transplantation (HLTx); is the transplantation of the heart and 

lungs together. It is applied in cardiac diseases accompanied by irreversible 

pulmonary hypertension and congenital cardiopulmonary diseases or in end-

stage pulmonary vascular and parenchymal diseases (Çevik and Ciğerci 2017). 

A median sternotomy incision is applied to the patient and connected to the 

heart-lung pump. Right and left pneumonectomy is performed by separating the 

trachea over the full hull. The heart is removed and then the heart and lungs are 

transplanted in a block manner. Donor lungs; Trachea, pulmonary artery, and 

pulmonary vein are placed by providing anastomoses, then anastomoses are 

made between the right atrium and aorta of the donor and recipient. Bilateral 

pleural chest tubes are placed during the surgical procedure (Gruessner et al. 

2015). 
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RECEIVER-TRANSMITTER SELECTION CRITERIA IN HEART-

LUNG TRANSPLANTATION 

Buyer Choices  

• They are put on the national waiting list according to the patient's 

diagnosis, blood type, and waiting time list.  

• Candidates do not have any other systemic disease  

• Individuals under the age of 50 should be preferred  

• Patients with primary pulmonary hypertension should be selected  

o Pulmonary arterial pressure equal to or 2/3 of the systemic pressure  

o There are signs of severe right ventricular failure  

o Right ventricular ejection fraction below 20%  

o Failure to improve the volume load due to heart failure despite diuretic 

therapy.  

o No additional cardiac disease (coronary artery disease)  

o Heart-lung transplantation should be considered together in case of 

mean pulmonary artery pressure (PAP)> 55 mm Hg, mean right atrial 

pressure (RAP)> 10 mmHg, and cardiac index (CI) <2 L / min / m2 

(Büyükkale et al.2015). 
 

Transmitter Choices 

• Under 50 age 

• Smoking for 20 years and less than one pack per day  

• Presence of heart disease (coronary atherosclerosis)  

• Normal ECG findings In arterial blood gas, paO2 inhaled with 40% 

oxygen percentage is 140mm / Hg or oxygen percentage is 300 mm / Hg 

while inhaled at 100%  

• Does not need inotropic support for a long time Normal chest x-ray  

• Negative gram and fungal staining in sputum culture  

• No purulent secretion or aspiration in bronchoscopy  

• No severe thoracic trauma  

• Absence of prolonged CPR  

• Not having more than one CPR history  

• Prolonged hypotension  

• HIV negative (Büyükkale et al. 2015; Bağ 2020). 
 

The long-term results of heart-lung transplantation are the same as the 

results of lung transplantation. According to the ISHLT 2018 report, survival 

after heart-lung transplantation, which started in the 1980s, was reported as 2.1 

years between 1982-1993, 3.7 years between 1994-2003, and 5.8 years between 

2004-2016 (Goldfarb et al. 2018). 

 

 



 
 

178 

 

Table 1: Contraindications in Heart - Lung Transplantation 

Absolute Contraindications Relative Contraindications 

Systemic or multisystem disease Body weight over 20% of the ideal 

range 

Active malignancy Peptic ulcer 

Active extrapulmonary infection, 

hepatitis B and C, HIV 

Steroid use (10-20 mg / day dose) 

Active pulmonary fungal infection History of inactive malignancy (past 

5 years) 

Irreversible kidney disease (serum 

creatinine> 2 mg / dl, creatinine 

clearance <50 ml) 

 

Irreversible liver disease (especially 

hyperbilirunemia> 2.5 mg / dl) 

 

High dose steroid use (> 20 mg / day 

dose) 

 

Active drug and alcohol addicts  

Soruce: (Kervan et al. 2015) 
 

FACTORS AFFECTING SURVIVAL IMPROVEMENT AFTER 

TRANSPLANTATION 

The development of surgical technique, the tendency to use temporary 

mechanical circulation support devices before and after surgery, and a 

multidisciplinary approach for patient care and management at all stages 

(surgical team, intensive care team, pulmonologists, cardiologists, pharmacists, 

nurses, dieticians, etc.) transplantation They are the main factors affecting the 

improvement in post-survival survival. (Le Pavec et al.2018). 

Nursing care, which started in the pre-transplantation period, continues in 

intensive care follow-up and clinic. Nurses, who are indispensable members of 

the multidisciplinary team, take part in the education of not only patients but 

also families during the transplantation process. A more effective and healthy 

discharge and home care process of the patient and the patient's family depends 

on the quality of nursing education. 

NURSING CARE IN HEART - LUNG TRANSPLANTATION 

Nurses have an important place in the organ transplantation process. Organ 

transplantation nurse is responsible for providing standardization in treatment, 

follow-up, and care services, increasing the quality of the service, and 

organizing the team he works with, starting from the admission of the patient for 

transplantation (Özbayır and Taşdemir 2017). Nurses during the transplantation 

period should look for ways to provide the best care by examining professional 

practices (Soylu and Tuna 2020). The quality of life of transplanted patients can 
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be adversely affected due to physiological, psychological, and socioeconomic 

difficulties. Effective nursing care has a great role in patients' adaptation to 

treatment and gaining the ability to manage their lives. Considering the high 

probability of physiological, socioeconomic, and psychological problems before 

and after transplantation; It is important to continuously evaluate the patients' 

conditions and to prevent future problems, and to increase the quality of life 

(Özşaker 2014). In this direction, the nursing care to be given to the patients 

starts in the preoperative period and continues in the postoperative intensive care 

unit and surgical clinic. 

Pre-Operative Nursing Care 

Preoperative nursing care generally includes physical preparation, legal 

preparation, psychological preparation, and patient education. This general 

preparation is also applied to transplant patients.  

During the physical preparation process, the health status of the recipient 

and donor is evaluated. Physiological evaluation; includes examination in terms 

of age, nutrition, pain, evaluation of systems, laboratory, and serology. The most 

important purpose of physical preparation is to prevent possible postoperative 

risks and to optimize the health status of the recipient and donor (Altınbaş 2017).  

The medical deontology rules determined within the framework of the laws 

and regulations of the countries in legal preparation are of great importance in 

the transplantation process. The recipient and the donor should be informed 

about the problems and complications they may encounter during and after the 

surgery, and the surgery approval should be obtained (Dontlu 2004).  

Fear of surgery in psychological preparation is a significant problem in 

most individuals. Thanks to the reassuring communication of nurses during the 

pre-operative period, recipients and donors have the opportunity to express their 

feelings like anxiety and fear about transplantation (Gülen and Karaca 2018). In 

the study of Yılmaz et al. (2018) named "Comfort Levels and Nursing Care of 

Patients in the Operation Period", it was determined that 51.8% of the patients 

experienced fear of surgery-treatment before the operation. In the study of 

Özbayır et al. (2003), it was found that 62.13% of the patients experienced 

anxiety about the surgical intervention they would undergo before the surgery. 

In the literature, it has been stated that the anxiety levels of the patients 

hospitalized for surgery are higher than the other patients (Yılmaz et al .; 

Özbayır et al. 2003). In the review by Gülen and Karaca (2018), it was stated 

that the anxiety levels of the patients who were hospitalized for surgery were 

higher than the other patients. Nurses should have one-on-one interviews with 

the recipient and donor, relieve their concerns, and provide support by informing 

them about the transplantation process (Gülen and Karaca 2018; Nickel et al 

2002). 

 In inpatient education, the nurse, together with the physician, informs the 

patient and the patient's relatives in detail about the transplantation. Provides 
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information about the continuity of post-intervention treatment in intensive care 

and surgical clinic (Özbaş 2020). A detailed disease history including medical, 

surgical, and psychological history should be taken from the patient. Severe 

physical and psychological problems such as metastatic cancer and drug 

addiction prevent the success of transplantation. That's why correct assessment 

is vital. During this period, the patient should be protected from infection and 

existing diseases should be treated and the patient's metabolic status should be 

brought to the highest possible level (Özbaş 2020; Yağdı et al 2015). 

In addition to routine pre-transplant nursing care; Providing the oxygen 

needs of patients, controlling the oxygen consumption of the patients, regulating 

the position during rest, maintaining the fluid-electrolyte balance, regulating the 

diet of the patients, controlling the use of drugs, and controlling the use of drugs 

are the main subjects of nursing care before transplantation (Özbaş 2020; Yağdı 

et al 2015 ) 

Post-operative Nursing Care 

The care of the patient, who was taken to the intensive care unit after the 

operation, continues here. Nursing assessment is of great importance in the 

intensive care unit. First of all, the patient's hemodynamic and electrolyte 

balance should be provided. This balance is provided by blood pressure arterial, 

central venous pressure, pulmonary artery pressure, pulmonary artery wedge 

pressure, arterial blood gas, and electrolyte monitoring. The patient's hourly 

urine output, amount of drainage, and bile output, if any, should be monitored. 

The patient has extubated an average of 6-24 hours after the surgical procedure 

and separated from the respiratory device support (weaning). Noninvasive 

arterial saturation of the patient is followed up. The spirometer is started and the 

secretion is tried to be removed by coughing. Unnecessary nasotracheal 

aspiration should not be done because it increases the risk of pulmonary 

infection. The patient is mobilized in the early period, bowel movements are 

initiated by which the risk of pulmonary embolism is reduced. Since the patient 

will be given immunosuppressive drugs during this period, the side effects of 

these drugs should be closely monitored. When the blood gas level of the patient 

is within normal limits and hemodynamic stability is achieved, the patient is 

taken to the clinic where he will be followed in the intensive care unit. The 

duration of the patient's stay in the intensive care unit varies according to the 

patient's development of complications during the process. Management of a 

heart-lung transplant patient includes many components of care (Rızalar 2017). 

These; 

Maintaining Airway Clearance and Preventing Respiratory Complications: 

The nurse should do breathing and cough exercises to remove mucus plugs that 

may occur in patients after transplantation and to protect the respiratory tract. 

Respiratory rehabilitation should be initiated to prevent respiratory 

complications that may develop in the patient, especially after the patient's 
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clinical and physiological stability is achieved after transplantation. In this 

direction; Active and diaphragmatic breathing consisting of thoracic expiration 

exercises and forced expiration technique, coughing exercise, postural drainage, 

use of spirometer and relaxation position, in-bed active/passive exercises, 

mobilization program that progresses gradually from sitting in the bed is applied 

to ensure the patient's ambulation in the room as soon as possible. . One of the 

important issues to be considered here is sternum instability. In this regard, the 

nurse should support the patient's sternum with his hand or a small pillow during 

mobilizations, or perform mobilization using a corset in the patient group 

deemed appropriate by the physician. Besides, unilateral upper extremity 

exercises, shoulder flexion, and abduction movements should be avoided 

(Türkkan and Yekeler 2020). 

Pulmonary rehabilitation in transplantation; 

• Pre-transplant phase,  

• Postoperative acute phase,  

• It includes three phases, the out-of-hospital phase (Özyürek 2015). 

Although each phase in rehabilitation has different goals within itself, the 

ultimate goal is to increase the survival time of the patient, to improve the 

quality of life, and to bring the patient to optimal function (Özyürek 2015). 

Drainage Follow-up: Pleural and mediastinal chest tubes can be placed in 

patients after heart-lung transplantation. In patients with chest tubes inserted, the 

nurse should observe and record the content coming from the drain in terms of 

quantity and color. Having more than 100 ml of serous fluid drainage per day 

from the patients may indicate bleeding. The nurse should follow the patient's 

care in terms of bleeding. A sudden increase in the drained air can be a life-

threatening complication that indicates the separation in bronchial anastomosis. 

The pleural and mediastinal chest tube is left in place until less than 100 ml of 

daily drainage occurs and the pneumothorax is resolved. According to the chest 

x-ray of the patient, first, the mediastinal and then the chest tubes are removed 

gradually (Özbaş 2020). 

Providing pain control: "Pain" is defined as follows by the International 

Organization for Pain Research: "Pain is a special unpleasant sensation that 

originates from any part of the body, that is due to an organic cause or not, and 

includes all past experiences of a person". Surgical interventions are an 

important cause of pain. Therefore, pain is one of the most common problems 

experienced by patients in the postoperative period. Pain control is necessary to 

speed up the recovery of the patient and to facilitate the physiotherapy process. 

The reasons such as nurses' staying with the patient longer than other healthcare 

team members, guiding the patient in coping with pain, monitoring the results of 

the practices, and using their empathy skills require them to take an active role in 

pain control. Using pain scales in nurses' pain assessment is very important in 

terms of both standardization and controlling the pain level of the patient in the 

postoperative period. (Ay and Alpar 2010). Nurses encourage their patients to 
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express their pain needs, diagnose pain, and apply prescribed analgesics when 

necessary (Özbaş 2020). In the pre-transplant period, the patients' fear of 

postoperative pain affects the comfort of the patients in the postoperative period. 

Therefore, the use of training, complementary and alternative treatment 

approaches for nurses to reduce/prevent pain fear of patients before 

transplantation affects postoperative pain and general comfort level (Carik 

2020). 

Maintaining nutrient and fluid intake: A protein and high-calorie diet is 

recommended for patients undergoing heart-lung transplantation for tissue repair 

and wound healing. A nutrition protocol suitable for the patient should be 

created in cooperation with the dietician. If the patient has no vomiting and 

bowel sounds, the patient may switch to oral intake. The most important point to 

be considered here is to evaluate the patient's adequate swallowing and airway 

protection reflexes before starting oral nutrition. During the period when the 

patients are on oral intake, the nurse should record the foods that the patient eats 

and whether they can tolerate them or not. It should also encourage the patient to 

intake 2 liters of fluid per day (Özbaş 2020). 

Monitoring of possible complications: Possible complications such as 

ventricular failure risk, postcardiotomy delirium, airway complications, and 

ischemic reperfusion injury may develop in patients after transplantation (Çevik 

and Cigerci 2017; Wade et al. 2004). 

• Risk of ventricular failure: Heart rate is adjusted to be 90-110 / min 

after heart-lung transplants. For this purpose, temporary epicardial atrial 

pacing can be used or low dose isoproterenol can be given. An oximetric 

swan-gas catheter can be used to monitor patients' pulmonary artery 

pressure and measure cardiac output. In these patients, hourly urine 

output and blood gas monitoring should be carefully monitored (Özbaş 

2020). 

• Postcardiotomy delirium: Delirium infectious, withdrawal, acute 

metabolic, hypoxia, trauma, etc. There are many reasons such as. 

Delirium due to trauma appears as postoperative cardiotomy delirium, 

especially in patients with heart-lung transplantation. In postcardiotomy 

delirium, which occurs 2-5 days after heart-lung transplantation, mild 

confusion and psychosis may be observed although patients are oriented. 

The main source of delirium in the patient must be found. After the root 

cause is found, a treatment protocol for the cause should be planned. 

Treatment may require intensive care or observation depending on the 

patient's condition. The nurse should follow the patient closely, remove 

the bed edges for the safety of the patient, take protective measures and 

ensure that the call bell is within reach of the patient. The patient is 

allowed to rest in a quiet room by reducing the stimuli. In this direction, 

vital signs should be monitored, parenteral nutrition should be started, 

and oxygen support should be provided. All non-essential medicines 
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should be discontinued. It is important to ensure fluid-electrolyte balance 

and sedation (Özkan and Özkan 2009).  

• Ischemic reperfusion injury: ischemic reperfusion injury is the most 

important cause of long-term intensive care and early mortality after 

heart-lung transplantation. It is characterized by non-cardiogenic edema 

and lung damage that develops within hours. Nurses should be careful 

about edema that may occur in patients after heart-lung transplantation. 

By following the edema, they can realize the possible complications that 

may develop in patients early. Extracorporeal Membrane Oxygenation 

(ECMO) treatment should be initiated early in severe patients (Özbaş 

2020). 

Complications After Heart Lung Transplantation  

As a general transplantation logic, graft rejection, immunosuppressive drug 

side effects, infection, and malignancy development are common problems of 

transplanted patients. Concerning heart-lung transplantation, acute right heart 

failure, allograft arteriopathy in heart transplantation and complications related 

to the surgical technique in lung transplantation are other issues that need to be 

addressed (Çayakar and Küçük 2018; Özbaran et al. 2020). 

Preventing the Development of Complications  

Prevention of the risk of deep vein thrombosis (DVT): Nurses have an 

important role in determining the risk factors of DVT, taking precautions, and 

evaluating the patient's compliance with these measures, as the healthcare team 

members who are mostly with the patient. The nurse should determine the risk 

factors by taking the patient's comprehensive history and physical evaluation in 

the preoperative period. Some risk assessment tools can be used to assess the 

DVT risk of patients, one of which is the Wells scoring method (Risk 

assessment Score 0 DVT probability low, Score = 1-2 DVT probability medium, 

Score 3 DVT probability high). Another risk assessment tool is the "Autar DVT 

Risk Diagnostic Tool" developed based on the Virchow triad. If the score of the 

patient who was applied the Autar DVT risk diagnostic tool was 10, he was in 

the low-risk group, 11-14 in the medium risk, and 15≥ in the high-risk group. 

According to the risk score group; Low-level risk group patients: Lifting + 

graduated compression stockings, Medium-risk group patients: Graduated 

compression stockings + heparin + intermittent pneumatic compression 

stockings, High-risk group patients: Graduated compression stockings + heparin 

+ intermittent pneumatic compression are recommended (Gürsoy and Çilingir 

2018). The necessary precautions should be taken before transplantation for the 

patient whose risk level is determined by using risk assessment scales. Nurses 

should be alert to the early signs and symptoms of DVT in the post-transplant 

period. Therefore, the nurse should evaluate symptoms such as pain, feeling of 

heaviness, decrease in functions, edema, ankle fullness, increase in leg 
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circumference measurement value, heat increase, and tenderness on the leg 

surface (especially on the back surface of the leg or ankle) (Gürsoy and Çilingir 

2018; Şahin and Akyüz 2018). 

Discharge Training and Home Care: Care Heart is very important for lung 

transplantation success and patient rehabilitation (Idrees and Pettersson 2016; 

Scherer 2012). In the discharge education of patients who underwent heart-lung 

transplantation; There should be drug education, patient education about 

rejection symptoms, infection risk, and prevention education, cancer prevention 

and early diagnosis education, nutrition education, counseling on sexuality 

(Özbaş 2020). 

• Patient education about rejection symptoms: Early recognition of 

rejection after organ transplantation increases the chance of rescue of 

heart and lungs. Necessary treatment can be applied when rejection 

symptoms are encountered during the patient's stay in the hospital. In the 

period after the patient's discharge, the patient should be educated in case 

of rejection. Written and verbal training should be given to the patient on 

rejection symptoms such as pain, tenderness, and swelling, fever, 

increased blood pressure, decrease in the amount of urine, swelling in the 

extremities, rapid weight gain, weakness, and loss of appetite. When 

these symptoms are encountered, information should be given to contact 

the transplantation team (Özbaş 2020).  

• Infection risk and prevention education: Since the immunosuppressive 

drugs used after transplantation suppress the immune system of the 

patients, the risk of encountering infectious diseases has increased. In this 

period, infectious diseases occurring in the patient are more common and 

have a serious course. To be protected from infectious diseases, the nurse 

should explain to the patient that the immune system will be suppressed 

during the period of immunosuppressive medication and that infectious 

diseases may be encountered frequently. To protect against infectious 

diseases, the patient should be trained to pay attention to preventive 

measures during the first 3-6 months after transplantation, when 

immunosuppressive therapy is taken most intensively (Özbaş 2020).  

• Education for cancer prevention and early diagnosis: Skin cancer is 

common after major organ transplants such as heart lungs. The patient 

should be trained to perform a skin examination so that the lesions 

occurring on the skin can be detected early, and when a lesion is seen in 

any part of his body, he should be informed about seeing a dermatologist 

immediately (Özbaş 2020). 

• Nutrition education: While drugs such as cortisone used by patients 

after transplantation increase the appetite of the patients and cause weight 

gain, they also cause water and salt retention in the body. Patients should 

be informed about consuming less salty foods. With other drugs, protein 

breakdown increases, and blood sugar levels increase (Özbaş 2020).  
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• Counseling on sexuality: The effects of the drugs used such as weight 

gain, gum growth, and hirsutism may negatively affect the body image of 

the individual. Patients should be informed about this issue with a 

multidisciplinary team approach. Besides, all transplant patients of 

reproductive age should be given consultancy on birth control methods 

(Özbaş 2020).  

• Drug Training: Medication training, which started in the preoperative 

period for transplant patients, should continue in the postoperative 

period. Drugs used in transplantations are used in different combinations. 

Their main side effects are; nephrotoxicity, neurotoxicity, hepatotoxicity, 

erythema, skin rashes, neuropathy, paresthesia, hyperglycemia 

hypercalcemia, hypertension, thrombocytopenia, leukopenia, tremor, 

epileptic attacks, depression, nausea, vomiting, edema, infection, etc. 

(Bayraktar 2014). The complexity of the drugs used by the patients and 

the treatment protocol negatively affect the compliance of the patients. 

Non-compliance with drug treatment increases the risk of rejection. 

o Immunosuppression and immunosuppressive drugs: In organ 

transplantation, the purpose of immunosuppressive therapy is to create 

a tolerance to the graft in the recipient and to prolong the life span of 

the graft and the patient by preventing rejection. Glucocorticoids, 

calcineurin inhibitors, antimetabolic and antiproliferative drugs, and 

antibodies are used in transplantation to create immunosuppression 

(Pektaş 2017). Compliance of the patient with drug treatment after the 

operation is the responsibility of the nurses. Detailed written and verbal 

information should be given about the dose, schedule, and duration of 

the drugs to be used by the patient, whether in the clinic or home care 

services and what to do when the drug dose is missed should be 

explained. The importance of having spare medicine with the patient 

should be emphasized. It should be explained that during the use of 

immunosuppressive drugs, drugs such as grapefruit juice may interact 

with drugs that can change the target plasma concentration of drugs by 

showing activity on liver enzymes such as warfarin and coumarin. A 

table showing the drug-drug and drug-nutrient interaction specific to 

the drugs that the patient has used appropriately should be prepared and 

given, and the importance of this issue should be emphasized. It should 

be explained that using these drugs should not leave the organ 

transplant team without knowledge (Pektaş 2017). 

To eliminate drug incompatibility;  

• To understand the importance and necessity of the drugs to be used by 

the patient for treatment,  

• Knowing that the organ transplantation team should not reduce or stop 

the drugs they use without their knowledge, 
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• Using methods such as alarms to use medicines regularly and not to 

forget the time of medication use,  

• The drugs used can cause weight gain in patients. Therefore, to know 

how to eat a diet with low saturated fat and low sugar content,  

• To know the side effects of the drugs used and what to do when any side 

effects develop,  

• Exercises may be recommended to patients for weight control, but 

support should be obtained about which exercises to do after heart-lung 

transplantation. To know the necessity of avoiding especially contact 

sports,  

• Training patients to monitor their weight, follow-up, and urine output 

before discharge,  

• It should be known that herbal products and nutritional supplements used 

with or without prescription should not be used without the knowledge of 

the organ transplantation team (Özbaş 2020). 

Table 2: An Example of Nursing Care Plan for Patients Undergoing Heart Lung 

Transplantation 

Nursing Diagnosis: Acute Pain Nursing Initiatives 

Associated Factors 

✓ Chest incision 

✓ Drains and tubes in the 

patient 

✓ Irritation of the 

respiratory tract during 

endotracheal tube 

insertion 

Diagnostic Criteria 

✓ The patient's verbal 

expression of pain or 

pointing to the area of 

pain  

✓ Pain symptoms such as 

moaning and grimacing 

in the patient  

✓ Expansion in pupils  

✓ Pale  

✓ Inability to maintain 

daily life activities 

✓ A comprehensive diagnosis is made 

that includes the location, 

characteristics, onset time, duration, 

frequency, nature, intensity, and 

severity of pain, and factors that may 

cause pain outside of the surgical 

procedure are determined. 

✓ The past pain experience and family 

history of the patients are evaluated.  

✓ Pain scales are used for pain, visual 

pain scales are used for patients who 

have difficulty in communicating. 

✓ Pharmacological, non-

pharmacological, or personal 

strategies are selected and applied to 

reduce pain according to the patient's 

response.  

✓ Measures to control pain in the patient 

are applied before the patient's pain 

begins or becomes severe.  

✓ Before analgesic administration, 

especially before the use of opioid 

group drugs, the vital signs of the 

errors are taken. 
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✓ Individuals' analgesic drug responses 

are recorded. Since the use of opioid 

drugs may impair the perception and 

coordination of the patient, security 

measures are taken.  

✓ By providing the patient to rest, pain 

tolerance is tried to be increased.  

✓ The patient is given a comfortable 

position. 

Nursing Diagnosis: Risk of 

Infection 

Nursing Initiatives  

Associated Factors 

✓ Suppression of the 

immune system with 

anti-rejection drugs  

✓ Presence of urinary 

catheter  

✓ Hospital environment  

✓ Failure to maintain the 

closed drainage system  

✓ Insufficient defense 

mechanisms 

 

✓ Aseptic technique is used in all 

invasive procedures to be applied to 

the patient.  

✓ Local and systemic signs of infection 

are monitored in the operation area.  

✓ The operation area is observed at least 

every 8 hours for signs of infection.  

✓ Vital signs, especially body 

temperature are monitored at frequent 

intervals and when the body 

temperature rises above 38 ° C, a 

culture is taken from the patient at the 

request of the doctor.  

✓ The patient's laboratory results are 

checked.  

✓ The diet suitable for the patient is 

planned in cooperation with the 

dietician.  

✓ Patients and families are informed 

about the importance of handwashing 

and signs of infection.  

✓ If necessary, restrictions on visits are 

made.  

✓ The patient is put on a mask during or 

during the visit. 

Nursing Diagnosis: Risk of 

Rejection Development 

Nursing Initiatives 

Associated Factors 

✓ Inadequate 

immunosuppressive 

therapy 

 

✓ It is ensured that immunosuppression 

therapy is applied correctly and 

effectively.  

✓ The patient is informed about the 

effects, side effects, importance, 
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dosage, and time of the drugs. The 

patient's participation in the treatment 

is ensured.  

✓ Rejection symptoms are monitored.  

✓ Vital signs are monitored every 1-2-4 

hours depending on the patient's 

condition. 

Nursing Diagnosis: Anxiety Nursing Initiatives  

Associated Factors 

✓ Situational crisis 

(transplantation and 

treatment)  

✓ Death threat  

✓ The threat of change in 

self-esteem  

✓ Change or threat of 

change in health status, 

roles, and functions, 

interpersonal 

relationships, social 

environment, economic 

situation 

Diagnostic Criteria 

✓ Self-insecurity  

✓ Expressing fear of death  

✓ Outbursts of anger  

✓ Don't expect anything 

bad to happen 

✓ Verbal and non-verbal behaviors of 

the patient are monitored to diagnose 

the anxiety.  

✓ Methods of coping with the anxiety of 

the patient are followed. He/she is 

helped to use the appropriate coping 

mechanisms for him/her.  

✓ The comfort and safety of the patient 

are provided.  

✓ The patient is given time to express 

his / her fears and concerns.  

✓ The patient and family are supported.  

✓ Physical activity is provided according 

to the postoperative condition of the 

patient.  

✓ Medications that reduce anxiety can 

be given upon the request of a 

physician. 

Nursing Diagnosis: Ineffective 

Coping 

Nursing Initiatives  

Associated Factors 

✓ Rejection or infection 

risk  

✓ Donor concerns  

✓ Concerns about 

medications used  

✓ Body image and change 

of roles 

Diagnostic Criteria 

✓ Anxiety  

✓ Ineffectiveness in social 

participation  

✓ Inability to meet basic 

✓ Ineffective coping methods are 

evaluated in the patient (fear, 

inadequacy, tense face, etc.).  

✓ The patient's self-care status is 

evaluated. 

✓ The patient's existing support systems 

and coping mechanisms are evaluated.  

✓ Emotional support is provided to the 

patient and family  

✓ It is ensured that the patient benefits 

from existing support systems such as 

talking with transplant patients.  

✓ The patient is allowed to explain their 
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needs  

✓ Change in the usual way 

of communication 

Verbal expression of 

inability to cope 

fears, concerns, and concerns.  

✓ The patient's self-care status is 

evaluated 

Nursing Diagnosis: Lack of 

Knowledge 

Nursing Initiatives  

Associated Factors 

✓ Surgery history  

✓ Hospital conditions  

✓ A long term treatment 

plan  

✓ Being discharged 

Diagnostic Criteria 

✓ Ask too many questions 

✓ Request for information 

✓ The patient is informed about the 

devices, catheters, and drains to be 

connected during and after the 

operation (IV catheter, NG tube, etc.).  

✓ Patients and families are trained to 

adapt to immunosuppressive therapy 

(correct use).  

✓ The patient and his family are given 

discharge training (nutrition, hygiene, 

exercise, medication use, etc.). 

Nursing Diagnosis: Ineffective 

Breathing Pattern  

Nursing Initiatives  

Associated Factors 

✓ Incisional pain 

✓ Sedation 

✓ Pressure due to 

abdominal distension 

✓  Ineffective coughing 

✓ Atelectasis 

✓ Inability to use / not use 

a spirometer 

Diagnostic Criteria 

✓ Decrease in chest 

movements   

✓ Deep breathing 

Dyspnoea   

✓ Inability to pick up lung 

sounds 

✓ In the first 48 hours after the 

operation, lung sounds are heard every 

4 hours.  

✓ The rate and depth of respiration are 

monitored. Respiratory sounds are 

listened to and recorded.   

✓ It is monitored whether the auxiliary 

respiratory muscles participate in 

respiration.   

✓ It is ensured that the pain that causes 

respiratory changes is controlled.  

✓ Abdominal distension is eliminated.   

✓ The use of a spirometer is taught and 

the patient is applied every 4 hours.   

✓ The patient is encouraged to perform 

deep breathing and coughing 

exercises, and analgesics are given 

according to the physician's request 

before the exercise to reduce the pain 

for effective exercise.  

✓ Since there may be pulmonary edema 

due to fluid overload, the fluid taken 

out is followed up. 

✓  
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Nursing Diagnosis: Reduction 

in Cardiac Out-Put 

Nursing Initiatives  

Associated Factors 

✓ Hemodynamic 

deterioration due to 

blood loss during 

surgery   

✓ The effect of anesthetic 

agents used during 

surgery on the 

cardiovascular system 

Diagnostic Criteria   

✓ Increase in heart rate, 

decrease in blood 

pressure   

✓ Arrhythmia   

✓ Unrest  

✓ Cyanosis  

✓ Dyspnoea 

✓ The vital signs of the patient are 

monitored.   

✓ ECG of the patient is monitored and 

evaluated.   

✓ The fluid it takes out hourly is 

monitored and evaluated. The liquid 

electrolyte treatment of the patient is 

performed according to the physician's 

request. 

Nursing Diagnosis: Fluid 

Volume Deficiency 

Nursing Initiatives  

Associated Factors 

✓ Fluid and blood loss 

during/after surgery  

✓ Losses from drainage 

(drain, NG tube)  

✓ Vomiting  

✓ Insufficient fluid intake  

✓ The inability of the 

patient to be fed orally 

Diagnostic Criteria 

✓ Reduced skin turgor   

✓ Decrease in urine 

excretion, increase in 

density Postural 

hypotension   

✓ Flattening of neck 

moles   

✓ Fast and weak heart rate   

✓ Cold and moist skin   

✓ Muscle weakness and 

cramps 

 

✓ A good diagnosis is made to replace 

the fluid volume deficit in the 

preoperative period.   

✓ The fluid he takes out is followed up.   

✓ The patient is observed in terms of 

fluid volume deficiency and monitored 

in terms of symptom findings.   

✓ Daily weight tracking is done.   

✓ Vital signs and the level of 

consciousness are regularly monitored 

and recorded.   

✓ Skin and tongue turgor is monitored 

regularly.   

✓ The necessity of fluid intake is 

explained to the patient and his family.   

✓ Laboratory tests (BUN, creatinine, 

electrolyte levels, etc.) are monitored 

and recorded.   

✓ Careful monitoring is performed to 

prevent excessive fluid overload that 

may result in congestive heart failure 

and pulmonary edema in postoperative 
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fluid and electrolyte administration.   

✓ Side effects of diuretic therapy are 

monitored.   

✓ Drainage from drains is evaluated in 

terms of quality and quantity.  

✓ Oral care is performed at frequent 

intervals to maintain the moisture and 

integrity of the mucous membrane. 

Nursing Diagnosis: Risk of 

Deterioration in Skin Integrity 

Nursing Initiatives  

Associated Factors 

✓ Delay in wound healing  

✓ Sternetomy   

✓ Infection   

✓ Inactivity 

  

✓ Seroma or hematoma formation in the 

wound is prevented. 

✓ Depending on whether the wound is 

open or closed, its contact with 

external factors is reduced or 

prevented.   

✓ If there is no contraindication, the 

patient is provided with adequate 

hydration.   

✓ To prevent immobility, active or 

passive movements are made 

according to the patient's condition. 

✓ In-bed exercises are taught before the 

surgery (leg exercises, etc.).   

✓ Care is taken in terms of bedsores that 

may occur due to immobility, and it is 

controlled.  

✓ Scales such as the Braden pressure 

wound rating scale are used in the skin 

assessment of the patient.   

✓ The patient is given a suitable position 

every 2 hours. 

Nursing Diagnosis: Risk of 

Ineffective Peripheral Tissue 

Perfusion 

Nursing Initiatives  

Associated Factors 

✓ Volume loss due to 

bleeding during surgery 

 

✓ The vital signs of the patient are 

monitored.   

✓ Central venous pressure and 

pulmonary artery pressure are 

monitored hourly.   

✓ Skin color and temperature are 

evaluated.   

✓ Capillary backfilling is controlled.   
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✓ Nails and lip color are checked.  

✓ Artery blood gases are controlled. 

Vasopressors are applied according to 

the physician's request.  

✓ Changes in the patient's urine output 

are controlled. 

Nursing Diagnosis: Ineffective 

Airway Clearance 

Nursing Initiatives  

Associated Factors 

✓ Secretion 

Diagnostic Criteria  

✓ Abnormal breathing 

sounds   

✓ Ineffective coughing   

✓ Takipne  

✓ Dyspnoea 

 

✓ The color and amount of sputum, 

signs of pneumonia are monitored.  

✓ To prevent atelectasis; The highest 

level of thoracic enlargement is 

achieved with position, deep 

breathing, detection, and pain 

management.   

✓ Adequate hydration and humidity of 

the airways are provided.   

✓ Bronchodilators, mucolytics, and 

antibiotics are given according to the 

physician's request. Coughing 

exercises are done to facilitate the 

release of secretions.   

✓ If necessary, nasotracheal or 

endotracheal aspiration is applied.   

✓ Position every two hours to keep the 

secretions moving  

✓ The patient with excess mucus has 

postural drainage and chest percussion 

4 times a day. 

Nursing Diagnosis: Activity 

Intolerance 

Nursing Initiatives  

Associated Factors 

✓ Inactivity  

✓ Diagnostic Criteria 

Systolic blood pressure 

falling more than 20 

mmHg in postural 

change   

✓ Increase in heart rate 

more than 20 beats 

✓ Development of vertigo 

and syncope 

 

✓ In-bed exercise is done to increase 

muscle and vascular tone   

✓ A 24-hour fluid requirement is given 

to increase cardiac output.   

✓ Postural change is observed.  

✓ As soon as medical safety is provided, 

the patient is seated in a bed.  

✓ ROM should be maintained and 

muscle strength should be increased.  

✓ If he/she avoids movement due to 

pain, he/she is encouraged to maintain 

the ROM.   
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✓ Although the patient has a catheter and 

a chest tube, life activities such as self-

care and movement in the bed, sitting, 

standing, and bathing are encouraged. 

Pulmonary rehabilitation is started in 

intensive care. The tubes are detected 

while walking in the room-corridor. 

Exercises such as pedaling can be 

given by placing a stationary bicycle 

in the patient room. Its duration is 

increased gradually and the workload 

level is adjusted according to the 

patient's condition. 
 

*** An example of a heart-lung transplantation nursing care plan was prepared 

based on NANDA nursing diagnoses and following the surgical nursing practice 

guideline, and the assessment step was not included. All of the diagnoses here 

have been addressed through possible problems. Every patient is unique and a 

special care plan should be made for each patient. 
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1. INTRODUCTION 

Health promotion and disease prevention programs are effective in primary, 

secondary and tertiary prevention. Therefore, they can be applied at all ages, but 

commencement of these studies among school-age children is highly important 

for promoting the health of the children along with their families, and hence the 

whole society, as well as for economic development (Öncel and Akcan 2016; 

Pender and Murdaugh 2015; Tanyer 2017).  

Health promotion practices among school-age children can ensure the 

control of children's health problems, and the acquisition of positive health 

behaviors at an early age, and hence can prevent the addiction and behavioral 

disorders that may be seen at later ages, and the emergence of various harmful 

behaviors (Teutsch and Gugglberger 2015). Also, health behaviors, health levels 

and academic achievements of students are considerably interrelated. Children 

having good health do not experience the problem of absenteeism because of 

illness, and they have better cognitive skills to learn and comprehend 

knowledge, and hence they gain higher school success than other children 

(Allensworth et al. 2014; Sağlık Bakanlığı 2011). 

School health studies should firstly be planned well for obtaining this 

success. These health studies include the evaluation and promotion of the health 

of students and school personnel, and the provision and maintenance of a healthy 

school life, and the efforts to protect and improve the health of the student and 

indirectly the society (Winkelman et al. 2016). The concept of health promoting 

school means continuous promotion of the healthy environment capacity of 

students, teachers and staff at the school. The success of school health practices 

will be increased by provision of health trainings for school staff and 

immunization to risk groups, counseling on health problems of employees, and 

participation of staff in health trainings at school (Batterham et al. 2016; Coşgun 

and Kara 2015). 

One of the methods to increase the success of school health practices is to 

ensure that families also take part in these practices. Collaborating with families 

in the studies that are conducted with students at school may enable these steps 
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to continue at home, as well. Thus, the education given at school can be 

transformed into an attitude and behavior among children, and families can learn 

how to overcome children's health problems (Coşgun and Kara 2015; Lewallen 

et al. 2015). 

2. HEALTH PROMOTION PROGRAMS FOR SCHOOL-AGE 

CHILDREN IN THE WORLD 

The school health studies in the U.S are accepted to have started with 

Benjamin Fraklin in 1749. Health education had been given for the first time at 

the college named Mount Holyoke in 1836, and with the Shattuck Report 

published in the following several years, health-related lessons at schools were 

introduced for children. In 1992, the Health Promoting Schools in Europe 

Project was implemented in pilot schools in four countries including the Czech 

Republic, Poland, Slovak Republic and Hungary (Allensworth et al. 2014; 

Sherwin 2013; Teutsch and Gugglberger 2015). 

Within the scope of the European Network of Health Promoting Schools 

Program, ten principles such as democracy, equality, empowerment, 

organization of the school environment, adjustment of curriculum based on 

them, training of trainers, review of success measurement criteria, partnership, 

involvement of the society, and provision of sustainability were identified for 

creation of curriculum (Lewallen et al. 2015; Sherwin 2013). 

The Centre for Disease Prevention and Control (CDC) provided a new 

framework for the school health promotion programs by making the 

comprehensive school health model more extensive in 2014. The "Whole 

School, Whole Community, Whole Child (WSCC)" model that was offered 

within this framework aims to achieve greater harmony, integration and 

cooperation between education and health with the purpose of promoting the 

cognitive, physical, social and emotional development of each child (Batterham 

et al. 2016; Winkelman and 2016). 

3. HEALTH PROMOTION PROGRAMS FOR SCHOOL-AGE 

CHILDREN IN TURKEY 

Although the subject of school health promotion wasn't mentioned in the 

previously-issued laws in Turkey, the National Education Fundamental Law No. 

1739 that was issued in 1973 identified the aims of protecting and promoting the 

health of the child at schools as "raising individuals who have a balanced and 

healthy personality and character in terms of body, mind, morality, spirit and 

emotion, and have free and scientific thinking power, and a wide world view, 

and who respect human rights, and value personality and enterprise, and who are 

responsible for the society, constructive, creative and productive” (Sağlık 

Bakanlığı 2011; Cihangir et al. 2013).  

With a protocol signed in 1995, the "Network of Health Promoting Schools 

Project" supported by WHO, the Council of Europe and the European 
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Commission was started to be implemented. The program was extended to 106 

primary schools in 81 cities in 2004 (Ministry of Health 2011). 

The current school health projects being implemented in Turkey include 

oral and dental health education and preventive oral and dental health studies, 

nutrition-friendly schools program, the white flag project, growth and 

development monitoring program, physical activity fitness report, vaccination of 

school-age children, hearing screening program among school-age children, 

health protection and promotion programs at schools, diabetes education 

programs at schools, school milk program, studies for preventing violence at 

schools, and education program for combating addiction in Turkey (Özcebe 

2009; Sağlık Bakanlığı 2008; Cihangir et al. 2013).  

4. HEALTH PROMOTION AND DISEASE PREVENTION 

PROGRAMS  

Health promotion programs are the programs which take action to prevent 

the reason of the problem or change its course before a health problem emerges. 

Health promotion at this level is called primary prevention. Health promotion 

programs are able to respond to problematic behaviors among individuals who 

take unhealthy decisions and potentially show early signs of illness or disability. 

Such health promotion is called secondary prevention. Health promotion 

programs can also improve the lives of individuals having chronic diseases. 

Such health promotion is called tertiary prevention (Bahar Özvarış 2016; Özcebe 

2009; Winkelman et al. 2016). 

Health promotion and disease prevention programs have four major 

functions as stated below. 

4.1. Health Education 

Education is the development of expected behavioral changes and the 

transformation of knowledge into a lifestyle after the transfer of knowledge. 

That is to say, the health education to be given aims to enable students to gain 

both health literacy and a healthy lifestyle (Alkan et al. 2005; Allensworth et al. 

2014; Gündüz and Albayrak 2014). 

The aims of health education are as follows (Allensworth et al. 2014; 

Pender et al. 2015): 

• To give the necessary and accurate knowledge to protect health, 

• To teach the necessary behaviours to protect and promote health, 

• To develop the necessary behavioral changes for a healthy life. 

Health education to be provided should be addressed within a program 

which is based on the existing and future health needs of students considering 

their developmental stages. If the health education neglects the feelings and 

thoughts, the education given will not develop any change in the lives of 

students (Gündüz and Albayrak 2014). 
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4.2. Gaining a Healthy Lifestyle 

Necessary knowledge should be given about the skills which are known as 

"Life Skills" and regarded very important for school-age children in their daily 

lives. These skills are self-knowledge, effective communication, self-confidence, 

anger management, ability to say no, resistance to insistence, courage, problem 

solving, and coping with stress. The most important outcome of the health 

education should be enabling students to gain these life skills (Lewallen et al. 

2015; Ocak et al. 2016; Winkelman et al. 2016). 

4.3. Preventive Health Services 

It is highly important, for protection and promotion of health, to take 

measures and train before a problem develops. School health aims to evaluate 

and improve the health of students, parents and school staff together with their 

families, and to ensure and maintain a complete physical, spiritual and social 

well-being among them (Allensworth et al. 2014; Pender et al. 2015). 

The Ministry of Health ensures, via Family Physicians, that the first-year 

students of primary school are examined for starting school. Since students are 

undergoing continuous growth and development, it is necessary to monitor their 

development constantly and detect their existing diseases early (Batterham et al. 

2016; Winkelman et al. 2016). 

It is one of the most significant activities of school health to fight infectious 

diseases at schools, and hence to prevent transmission of diseases from home to 

school and from school to home. The school health team is also responsible for 

the prevention and control of epidemics at school. Therefore, necessary 

measures should be taken and immunization services should be executed in the 

best way (Sherwin and Smith 2013). 

The subjects such as the location, building, garden, social environment, 

infrastructure, playgrounds, water source, garbage, toilets, heating, ventilation, 

lighting, desks and classrooms of school are considered under the concept of the 

school environment. The indoor air pollution at schools and electromagnetic 

pollution in classrooms have become two major environmental health problems 

that have been highly addressed in recent years. The school environment should 

include necessary measures, in addition to provision of clean drinking and utility 

water, to protect students from discrimination, harassment, abuse, accidents, 

violence, smoking, alcohol, drugs, narcotics and stimulant substance traps 

(Sağlık Bakanlığı 2012). 

Currently, it is one of the major problems in terms of students' health is that 
the use of tobacco, alcohol and addictive substances has increased and the age of 

starting them is gradually decreasing. An effective education on tobacco and alcohol 

is believed to make a great contribution to the health of young people, which will 

have a positive effect on the health of the society, as well. Education on tobacco and 

alcohol should be provided within the scope of a comprehensive program so that it 

can be really beneficial (Sherwin and Smith 2013; Winkelman et al. 2016).  
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4.4. Cooperation between School and Family 

The first years are considerably important for the physical, social and 

emotional development of children (De Sa and Lock 2008). The responsibilities 

of families, in terms of the health and education of their children, continue also 

after the school period begins. It is essential that parents be active and assume a 

role, which should be ensured by exchanging views with families on narcotics, 

adolescence and other health issues, informing parents about the aims of school, 

and performing parent-child activities when suitable (Maurer and Smith 2013; 

Teutsch et al. 2015). 

5. CONCLUSION 

Every school should be able to identify its health needs and demands 

properly so that health promotion and disease prevention programs at schools 

can be successful. The members of the health promotion teams to be formed 

within the province and the district should be in contact with each other, and 

gather periodically to assess the effectiveness and implementation process of the 

programs. Representatives from students and parents should be involved in the 

health team within the school, and the active participation of students and 

parents in health promotion practices should be ensured.  
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INTRODUCTION 

Definition of Palliative Care  

Palliative care is a healthcare method designed for patients with conditions 

that restrict their daily lives. It aims to relieve the patients of their symptoms, 

which may begin in any stage of the disease, as well as of their pains, and reduce 

their physical, biological, and psychological stress. The goal of palliative care is 

to increase the reduced life quality of the patients and their families.  

Palliative care aims to help patients with life-threatening diseases and their 

families. After early diagnosis and accurate assessment, this approach prevents 

or alleviates pains, and helps with physical, physiological-social, and mental 

problems to increase life quality. Contrary to its former approach with regards to 

the definition and scope of palliative care, WHO expanded the palliative care 

principles and suggests that it is applied from the diagnosis of the chronic or 

terminal disease until the post-demise era. According to today’s recognized 

approach, palliative care must begin in the very early stages of the disease. This 

is because, its management will be harder in the subsequent stages and with the 

deteriorating nervous system, the patient may fail to perceive his/her pains or 

other symptoms. Palliative care is based on the patient's needs, not her/his 

prognosis. It can be provided for any age group, at any stage of the disease, and 

alongside medical treatment. Palliative care can be offered at hospitals, at home, 

or other locations including qualified nursing establishments, which are a part of 

the palliative care programs (URL-1; Sepúlveda et al. 2002). 

Palliative care requires a multi-disciplinary team approach. The team 

member that is in closest contact with the patient and his/her family is the nurse. 

The nurse determines the needs of the patient 24/7 and makes plans for the 

necessary treatment and implements them. The palliative care team consists of 

healthcare staff that can improve the deteriorated life quality of the patient by 

taking correct steps. Nurses, as people who are in closest contact with the 

patients in every stage of the disease, bear the biggest responsibility in the 

treatment process, in providing innovative treatment and in the improvement of 
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the life quality of the individual and his/her family(Temelli 2018).  

It is crucial to keep in close contact with the patient and his/her family at 

every stage of the palliative care, including the medical treatment process, to 

inform and prepare the individual and his/her family for death as well as the 

situations that might arise close to the death. The patients and families expect the 

nurses to be prepared for the emotional reactions of the individual, to respect the 

individual’s privacy, and to help the patient maintain his/her self-respect. For the 

nurses to be effective in symptom management, they must follow up on the 

latest approaches to palliative care and implement the same in his/her practices. 

Also, the nurses while continuing to meet the physical needs of the dying 

patient, must at the same time help coordinate the other numbers of the palliative 

care team so that the emotional and spiritual needs of the patient and his family 

can be met (Temelli 2018). 

Palliative care respects the preferences, wishes, and goals of the patient 

with impending death and his/her family. This approach determines the person 

that the patient wishes to seek help from and respects that decision. It also helps 

the patient understand the course of the condition and what awaits him/her. It 

seeks to make the patient happy by yielding to his/her wishes. It cares about the 

choices of the patient as to from which and where he/she wishes to receive 

treatment. In addition, it gives importance to where the patient wants to spend 

her/his last days. It works in liaison with the patient to solve his/her problems. 

Palliative care aims to meet the medical, emotional, social, and mental needs of 

the dying person. It accepts the important impact of the impending death for the 

patient and his/her family. It makes it possible to alleviate the pain and other 

physical symptoms and to make changes in the course of treatment if the 

condition worsens. It makes the patient feel that he/she is not alone, and accepts 

that he/she may have difficulties, fears, and painful emotions. It supports the 

patient in doing and expressing what matters to him/her, to review his/her life, 

and to forgive.  

Palliative care also recognizes the needs of the patient relatives and aims to 

meet them as well. It also creates physical conditions for the resting of the 

family members that support the patient or allow them to use leave and offers 

consulting and communication opportunities. During this time, caregivers can 

also face health problems. Meeting their needs is also a part of the palliative 

approach. The medical treatment, supply of medical equipment, and other 

expenses may cause the families to experience financial problems. The family 

can be offered specialist support in this regard. Palliative care also helps the 

family with the grieving process and helps the family and their beloved ones as 

they grieve.  

Dealing with death and the accompanying process is not easy for anyone. 

Very few are ready to make difficult decisions at the end of their lives. The 

individual himself or a beloved one may encounter an incurable disease. This is 

a very difficult process for not only the patient with impending death but also for 
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the beloved ones and the caregivers. However, with palliative care, the pain of 

everyone affected by this process can be alleviated. Palliative care means 

holistic health care including physical, psychological, and spiritual care. In 

palliative care philosophy, death is considered a natural and personal situation.  

The purpose of palliative care is to maintain the best life quality possible at 

the terminal stage. Some healthcare staff -doctors, nurses, social security 

workers, pharmacists, clergy, train and improve themselves in providing this 

customized service. However, all healthcare staff must know how this care can 

be provided or how to access a palliative care center or a team ( Last Acts 

Diversity Committee 2001) . 

ROLE OF THE NURSE IN PALLIATIVE CARE  

The individual and her/his family that needs palliative care, not only 

requires the elimination of health-related problems but also needs the support of 

the palliative care team to deal with psychosocial and, economic problems. The 

variability requires a professional team. In the offering of palliative care, 

healthcare professionals assume important roles. Nurses, who are important parts 

of the team, play central roles not only in the care of the patient but also in the 

support of the patient and families as well as with existential problems regarding 

death (Okçin 2019). 

Palliative care requires a multi-disciplinary approach. Nurses, who maintain 

the closest contact with the individual during every stage of the disease, have 

significant roles in providing innovative care and in the improvement of the life 

quality of the individual and his/her family. In palliative care, evidence-based 

applications must be used and the priorities of the individuals must be 

considered. It is important for the effectiveness of palliative care that nurses 

know about the symptoms that may occur in the patient, apply the treatment of 

the individual, and maintain inner-team communication. Also, the nurses must 

keep in close contact with the patient and family and inform the individual and 

the family for the situations that may arise during death to prepare them. The 

nurse must be prepared for the emotional reactions of the patient and family, 

must respect their privacy to help a patient maintain self-respect. Also, it is 

crucial that the nurse carries out the physical care requirements of the dying 

patient and helps with the application of spiritual and cultural practices which 

are important for the family (Temelli 2018).  

CONTRIBUTION TO PROFESSIONAL DEVELOPMENT  

Being a palliative care nurse requires professionalism not only for the 

patient but also for the family and the other caregivers. This is because the 

patients have multi-dimensional needs, require control of the pain and other 

symptoms, treatment practices, as well as psychosocial support requirements for 

him/herself and the family. Professionalism in this occupation requires spending 

a certain amount of time doing this job. Specialized training, as well as 
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experience in the profession and in palliative care, are closely linked to this 

process. Palliative care requires a more dramatic course, especially with cancer 

patients. The impending end is difficult not only for the patient and the family 

but also for the healthcare professionals. Those nurses that can build efficient 

and healthy communication with the patients and that can maintain this 

communication learn to cope as they spend more time in the profession and 

become more accomplished. Over time, this process ceases to be unbearable for 

them and move towards being a rewarding job. One study showed that nurses 

admit that palliative care is beyond professional practices and that it is rather a 

process where emotions are used to develop trust and compassionate relations. 

The nurses said that they used their knowledge to alleviate the fear of death of 

the patients and when they did that, the patients had fewer breathing difficulties 

or worries about pain. Nurses well equipped to meet treatment requirements and 

those that learned how to build the right relationships with the patients, also 

learn to be able to leave behind all their thoughts regarding the patients when 

they go home. They know that in palliative care “there’s always something to 

do” and being knowledgeable is important to alleviate the symptoms and to 

improve life quality (Okçin 2019). 

 Patients are admitted to palliative care usually in the terminal period. 

Especially cancer patients suffer from extreme pain, exhaustion, the difficulty of 

eating, and difficulty of movement and meeting their basic needs. Palliative care 

nurses should carry out necessary practices to prevent bedsores, ease the pain, 

and to ensure that the patient gets good sleep. Nurses should also train the 

caregivers and family members about wound treatment, changing of positions, 

and mobilization in the bed. However, family members may have problems 

providing the required treatment due to the exhaustion of doing the same thing 

over the years. Since family members usually don’t want the patient to be 

discharged, the time of staying at the hospital usually gets longer than necessary. 

And there might be some problems with the individual hygiene practices of the 

patients due to medical diagnosis, age, the time of staying at the hospital, and 

restriction of mobility. When the self-care needs of the patients are not met, they 

become more susceptible to infections (Kaya et al. 2018 ; Temelli 2018 ).  

One of the goals of palliative care is helping the patient and family 

experience a peaceful death process. All the patients at the terminal stage wish to 

complete their unfinished tasks, to talk to their beloved ones before losing 

consciousness, to express their final wishes in the presence of their beloved 

ones, and to die without any pain. The goal in the care of a patient with 

impending death is making the patient physically and mentally comfortable, to 

preserve and respect his dignity, to make him/her feel safe, maintain his/her life 

quality in his/her remaining life, and to enable the individual to die in peace 

without any pain. 

The nurse should be able to objectively observe and assess the physical 

changes in the terminal patient and make accurate plans for correct care plans. 
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Death is a time of emotional and spiritual crisis for the patient and family. Just 

like the patient, family members should also be supported during the terminal 

stage. For this reason, it is important that the nurse recognizes the grief of the 

family, listens to them actively, explains to them the situation in a simple 

language, participates in the care of the patient by the family, helps alleviate the 

stress, provides a time schedule for the visit of the family if the dying patient is 

young or a child, helps the family with difficult decisions, builds trust, respect 

the religious beliefs of the patient in care and treatment practices, advises about 

the roles that will change in the family, reviews the support systems of the 

family and guides them so that they can help the right support groups (Akyol 

2010).  

DIFFICULTIES EXPERIENCED BY THE NURSES 

Patients that require palliative care need more support for their basic daily 

needs such as eating, discharging bodily waste, movement, dressing, personal 

hygiene, vomit control, pain control, and dealing with psychological and mental 

problems. The nurses may have difficulties in meeting these intense needs of the 

patients, especially when problems such as nausea, vomiting are added, and may 

see that they have to stay for prolonged times with the patient and work more. 

One of the difficulties that the nurses that work in the palliative care department 

experience are extreme exhaustion. Because palliative care patients need 

extensive care requirements, and due to the high number of patients and the low 

number of staff with long working hours, most of the nurses suffer from extreme 

exhaustion. 

Usually, palliative care nurses have to also care for the families of the dying 

patient. These nurses need not only specialized medical knowledge and nursing 

experience and skills but they also need to have skills to deal with stress. The 

nurses must be trained to care for a dying patient, must have an understanding of 

their behavior, and an established recognition of death and what it means ( 

Okçin 2019).  

Another challenge is the difficulty of dealing with the problems of palliative 

patients’ problems. According to the studies, the health care professionals react 

similarly to the grieving processes of the family members in the terminal period. 

When they do not utilize suitable coping mechanisms, they tend to display 

negative emotions, thoughts, and behavior. Nurses may have problems due to 

insufficiency in meeting the needs of the patient, as well as due to their 

compassion. The prolongation of coping periods and inefficiency in the use of 

coping mechanisms can cause the nurses to suffer from compassion fatigue. 

Some nurses face dilemmas about their duties in the intensive care period of 

terminal patients ( Okçin 2019; İnci, F. and Öz F. 2009 ). 

Nurses that provide palliative care, can silently suffer from their own 

painful emotions about the problems of the patient. Nurses may also experience 

emotional problems in the face of dilemmas related to the problems experienced 
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by patients. They can build emotional bonds with patients especially when those 

patients spend prolonged times in the hospital. They can be affected by the pain 

of the family and can even grieve when the patient dies. The nurses think about 

death even when they go home and usually believe that all deaths will be similar 

to what they see in the hospital. Stress-related conditions include emotional 

disorders like compassion fatigue and burnout. Nurses often experience 

compassion fatigue and burnout as they closely witness patients' pain and 

suffering (Pavlish C. and Ceronsky L. 2009). 

Compassion fatigue is a newly defined condition that is usually 

accompanied by feelings of burnout, disappointment, worthlessness and is 

characterized by work-related depression. Its specific symptoms include reliving 

the trauma, having intrusive thoughts, avoiding situations that remind of the 

relevant incidents, and sleep disorders. Nurses that suffer from compassion 

fatigue can experience chronic exhaustion and restlessness, may avoid going to 

work or fear entering the room of the patient, lose interest in life, feel trapped, 

consume more alcohol or food. They may also suffer from aggravated headaches 

or other pains ( Circenis and Millere 2011).  

Compassion fatigue is usually seen in nurses that spend most of the time 

with patients who have suffered for a long time and who are unlikely to get 

better. Compassion has two impacts on the life quality of the nurses: its positive 

effect demonstrates itself as contentment while its negative effect demonstrates 

itself as compassion fatigue. Compassion fatigue is divided into two: symptoms 

of burnout such as disappointment, anger, and exhaustion; and traumatic stress 

due to job-related traumas (Circenis and Millere 2011). 

Nurses that provide palliative care and other healthcare staff may 

experience ethical dilemmas when they face with practices they are obliged to 

carry out and the approach of their patients. For example, the nurse may face a 

dilemma about whether or not to inform the cancer patient and the family about 

the terminal stage that began. If the patient is not informed contrary to his 

wishes, he/she will be deprived of his right to complete what he/she feels like 

unfinished tasks or say goodbye to his beloved ones, or make preparations for 

his/her own death. Nurses are also usually caught in the crossfire between the 

families and doctors who cannot agree on whether or not to apply the aggressive 

treatment. This is because as the patients are forced to continue the aggressive 

treatment, they are deprived of the benefits of palliative care. Nurses sometimes 

encounter terminal patients who reject medical treatment due to their cultural 

beliefs. Some patients do not wish to receive treatment that would prevent their 

religious practices (Agbehiadzie and Kiptoo 2016).  

 Nurses that provide palliative care can also have difficulty in dealing 

with the symptoms of the patients. Because to ease the physical and emotional 

pain, doctors, pharmacists, and other healthcare staff must work in unison. If the 

team coordination is not efficient, the nurse will be caught between his/her own 

desperation and the symptoms of the patient. The skill of the nurse to provide 
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palliative care also depends on the palliative care specialists, practitioners, 

pharmacists that work outside the working hours and the relevant business. 

Lack of communication between healthcare professionals may sometimes 

set the patient, families, and nurses against each other. There may be problems 

in the coordination of the processes to be followed by the patient and the family. 

The nurse may have difficulties in communicating with the dying patient, the 

family or may experience difficulties in the face of the emotional reactions of the 

families which may sometimes include explosive anger. At such times, nurses 

may take the negative attitude personally and may wish to leave the environment 

(Agbehiadzie and Kiptoo 2016).  

 PROBLEMS FACED BY THE BELOVED ONES 

Strengthening social support factors and benefiting from them in the care 

process, is also a part of palliative care. Patient relatives and caregivers are 

among the most important support units in the social support circle. It is 

important to know how the families and caregivers are affected by this process.  

In palliative care, if the patient family does not know about the goals, 

philosophy, principles of the palliative care or is reluctant to take the 

responsibility for the care of the patient or is unaware of the details of the patient 

care or if the family thinks that the patient is not cared for well enough, 

problems may ensue. The most challenging duty is the obligation to talk to the 

patient or the family about death. The patient or the family may not be ready or 

willing to discuss the topic. When the patient or the family avoids talking about 

the course of the disease or about death, or when the family refrains from 

consulting the doctor or the nurses in the event of a change in the patient’s 

situation, they may feel like there is still hope.  

The family members who stay with the patient for prolonged times in 

palliative care units may have difficulties fighting worries, depression, burnout, 

grief, and desperation and may withdraw from their family, business, school, and 

social lives (Turgut and Soylu 2020 ).  

Patients that require palliative care experience different symptoms 

depending on the condition and the course of the disease. Family members or 

caregivers play an important role in the long-term care and self-management of 

the patient. However, many family members do not have official clinical 

training, and most of the time they have other responsibilities which makes the 

situation much more difficult. Studies show that the most common difficulties 

that family members and caregivers encounter are the inability to eliminate the 

symptoms of the disease, the inability to maintain the physical, emotional, 

social, spiritual, and financial welfare of the patient, and lack of patient care 

knowledge (Chi et al. 2018). 

In the holistic healthcare approach, patients must be considered together 

with their family members. The changes in the lifestyles of the patients cause 

differences in the lifestyles of the caregivers. According to one study, more than 
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half of the family members stated that their health was negatively affected by 

their caregiving responsibilities and that most of them had physical or 

psychological problems. Also, they stated that caregivers felt healthy before they 

started to provide care for the patient, but their health deteriorated after they 

started to provide care (Tuna and Olgun 2010). 

If the efforts of the people that participate in the caregiving process are not 

recognized, burnout may ensue, the individual will feel alone and the situation 

may culminate in the abandonment of the patient and the family.  

Family members that care for the patient may suffer from stomach 

disorders, dyspepsia, loss of appetite or increase in appetite, irregular eating 

habits, headaches, leg pains, backaches, exhaustion, weight loss or weight gain, 

sleep disorders, muscle pains, difficulties in concentration, disarrangement in 

clothing and home care and not taking enough time for self-care. For this reason, 

he/she may start experiencing health problems. Such people are usually known 

to suffer from increased mood disorders, including being short-tempered or not 

being able to remain indoors. People who care for patients with chronic diseases 

were observed to suffer from burnout, desensitization and their personal 

achievements are usually negatively affected. Family members that provide 

palliative care may also experience financial problems as they need to reside at 

the hospital or the hospice or at a location near the hospital or to commute to the 

hospital (Tuna and Olgun 2010; Akça and Taşçı 2005). 

DIFFICULTIES FACED BY CAREGIVERS 

There are countless problems family members or professional caregivers 

encounter while providing palliative care. One of these is the difficulties 

experienced in the care that has to be continued at home. Especially in the case 

of patients, who are cared for at home, treatments, and use of medical equipment 

or meeting the daily lives of the patient at home, can prove to be difficult. 

Insufficient device capacity, difficulty in obtaining necessary equipment on time, 

and with required features or inadequacy in the skills to use the devices, can 

negatively affect the patient and may cause the caregivers to feel lacking and 

burnout.  

Family members and caregivers that have to provide palliative care at home 

may also need support from healthcare professionals from time to time. 

Palliative care training includes the issues of providing this care at home. 

However, for at-home palliative care services, healthcare professionals usually 

lack in providing such support. Although palliative care units become more 

common in hospitals, these hospital units are not able to provide sufficient 

consulting or support services to at-home palliative care services. Even though 

the family and caregivers need the support of healthcare professionals and 

psychosocial care specialists, in most cases such support is limited (Hudson et 

al. 2012).  
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 As the need for palliative care services increases, many healthcare 

services around the world tend to spread palliative care to hospices, homes, and 

other non-hospital areas. In recent years many experts agree that palliative care 

must be integrated into the patient care process, and begin with the diagnosis to 

continue throughout the entire treatment process. In out-of-hospital 

environments, to increase the life quality of the patient, the at-home team is 

expected to be trained in symptom management and psychosocial support so that 

they can provide palliative care services with a multi-disciplinary approach that 

encompasses doctors and nurses. If palliative care is desired to be provided at 

home, special areas must be cleared at home so that medication and medical 

devices can be kept safe. Also, the patient and his family members should have 

24/7 access to the palliative care team for help anytime during the day or night. 

At least one nurse and one part-time doctor must be involved in the process. 

Also, psychologists, social worker specialists and volunteers, and public health 

employees can also be a part of the support team. At home palliative care 

practice, family and caregivers must be trained in symptom and medication 

management. Family members and caregivers that participate in palliative care 

experience many psychosocial and physical problems (Kahveci et al. 2020). 

Caregivers are responsible for tasks that require experience and knowledge such 

as symptom management, may encounter financial problems, social isolation 

problems and they may even need equal or more support than the patients. And 

they have a special requirement unmet and suffer from similar psychological 

problems as the patients. Most of the time they had never encountered patients 

that were close to death. For this reason, they tend to feel unprepared for this 

new role, which is exacerbated by the fact that they are kept outside the 

treatment and care plans. However, with the necessary support, caregivers and 

family members can contribute to the improvement of the patient's situation 

(Hudson et al. 2012 ). 

Palliative care is a team service. In order to increase the life quality of the 

patient and family members and relevant health-care units must work in unison 

with the team members.  

Family members of the patient at the terminal stage also need support. It is 

important that the grief of the family is recognized and that they are allowed to 

make decisions in the treatment and care processes and informed about the 

medication, devices, and services used for the treatment. Family members 

should be encouraged to take up the role of the patient. The family of the patient 

that is close to death, may feel grief, desperation, burnout, guilt, and rage. 

Family members that provide support for palliative care for the patient may 

suffer from physical health problems, depression, anxiety, and grief. Members of 

the palliative care team must be respectful and sensitive to the emotional states 

of family members or caregivers and must be prepared for the reactions (Çavdar 

2011; Hudson et al. 2012).   
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Palliative care nurses must develop effective interaction strategies with 

social work specialists and other palliative care team members to solve the 

problems of angry, worried, or overly optimistic patients or family members at 

the terminal stage. Any experiences that are gained as a result of this interaction 

may help in the development of skills of the families and staff that provide 

palliative care to other patients (Beckstrand 2009). 
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INTRODUCTION  

Emergency services are reliable sources, in which any patient with various 

problems can apply and where unlimited service is provided as well as life-

saving health services (APA 2017; CAYD 2008). Therefore, it important that 

emergency services should be precise and complete in terms of their structure, 

physical equipment and effort of staff in order to be able to provide care for 

children in the best, quickest and the most reliable way (Tanrıkulu et al. 2014). 

The first unit, where children usually are admitted to health system due to 

forensic cases, is emergency service. Due to the fact that forensic cases 

happened during childhood are the leading cases observed in health issues 

around the world, children are applying to emergency services gradually (Jordan 

et al. 2019). Depending on the studies made in Turkey, it was reported that 

pediatric emergency cases account for almost 30% of all emergency cases. Of 

these cases, the rate of pediatric forensic cases was found to be 18% to 43% 

(Zeren et al. 2012; Korkmaz et al; 2014, Çınar 2010 et al.). A significant part of 

mortality (80%) in pediatric age group is related to emergency medical problems 

(CAYD 2008) . “According to a report published in the USA, it was stated that 

every year more than 12.000 people between 0 and 9 years old die due to 

injuries, and more than 9.2 million people are cured in emergency services due 

to the injuries, which do not result in death” (CDC 2008a). “Similarly, the 2013-

2014 report of Statistical Institute in Turkey indicated that the most common 

reason for mortality in children aging from 1 to 17 is external injuries and 

poisioning. Depending on these reasons, the mortality rate of children in 2014 

was predicted to have been 28,4 % in Turkey” (Turkey Statistical Instıtute 

Newsletter Statistics Child, 2014). 

Nurses work at hospitals in different departments with various patient 

groups. One of these patient groups that nurses come across is forensic cases. 

Similar to the applications to hospitals in all over the world, those made in 

Turkey due to the reasons such as; traffic accidents, sharp object injuries, 
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explosive and gunshot injuries, occupational injuries, burns, electric and 

lightning strike, every type of sudden and unexpected death, mechanical 

asphyxia, falls, substance abuse, human and animal bites, family violence (also 

called domestic violence), child abuse and negligence, suicide, drug or food 

poisoning, disabled abuse and negligence, and lastly deliberate,reckless and 

careless behaviour of another person are all considered as forensic cases 

(Pasqualone 2015 ; Pasqualone and Michel 2015). 

The increasing number of forensic cases today indicates that the staff of 

emergency service should recognize particularly the forensic case and provide 

care by focusing on forensic case instructions. “In emergency services, it is the 

‘emergency service nurse’ who first sees the forensic case, then communicates 

with their families or relatives, and also defines, collects, keeps and records the 

evidence during examination, on the other hand, keeps the documents, touches 

the belongings of the patient and takes the laboratory samples taken from the 

paient between the moments and hours after injuries” (Filmalter et al. 2018). 

The nurses that often encounter forensic cases should take over and fulfill the 

roles and responsibilities of forensic nursing in terms of filling the gap between 

the advanced practice nursing skills and providing health care services, and 

evidence management and criminal justice system (Filmalter et al. 2018; Mc 

Gillivray 2005) 

As the environment in emergency service is chaotic, healt care staff tend to 

focus much more primarily on resuscitation and injury of the patients than on 

defining them and collecting evidence during the management of forensic case 

(Filmalter et al. 2018). Of the health care staff, it is generally the nurses, who 

often encounter with forensic cases including a wide range of patients or with 

the patients that may have forensic consequences. During this process, the role 

of nurses in their contact with forensic patient is far beyond the standard care 

practices, which require the knowledge, skill and professional attitude affecting 

the further condition of the forensic patient as well as the case management. 

However, there is no planning for the continual training of nurses in the field of 

‘forensic nursing’ (Cucu et al. 2014). In Turkey, ‘forensic case process’ has been 

conducted by emergency nurses, since there are no forensic nurses. Furthermore, 

due to the fact that there are no sufficient postgraduate programs, emergency 

service nurses have been given courses and trainings to be employed in forensic 

cases (Fırat et al. 2016). The training process provided for emergency nurses 

related to forensic cases around the world, on the other hand, started to be 

conducted by the Emergency Nurses Associtiaon-ENA, and accordingly, the 

importance of cooperation between emergency nursing and forensic nursing was 

approved. In 1995, American Nurse Association –ANA recognized forensic 

nursing as a professional branch. Also, in 1998, Emergency Nurses Association-

ENA developed a guideline related to collecting evidence from emergency 

services (Lynch and Duval 2011). 
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1.2. Forensic Cases in Emergecy Services 

Forensic cases are defined as all cases that occur as a result of the injuries 

due to the intention, negligence and lack of precaution and care of the individual 

or other person followed by physical and psychological damages. On the other 

hand, all of the injuries observed as a result of being inexperienced and 

disobeying occupational guidelines and the injuries with suspected poisoning as 

well as all traumatic accidents without knowing the reason why they occurred 

and the suicide-based injuries have led to deterioration of health and even to 

mortality of individuals (Lynch and Duval 2011; Lynch 2006). 

The health staff providing care in Pediatric Emergency Service has 

observed many different aspects of forensic cases going through forensic 

investigation (Cucu et al. 2014). The nurses of emergency service in particular 

should apply forensic science procedures to all patients in emergency service by 

considering the children of all ages admitted to emergency service with the risk 

of being exposed to lifelong violence or abuse confidentially. Therefore, every 

emergency nurse should recognize the signs and symptoms related to violence 

and should be able to interfere early to stop the violence circle (Scannel 2019; 

IAFN 2020). 

The forensic cases likely to occur in emergency service are as follows: 

(Lynch and Duval 2011; Hancı 2020; Erkol et al. 2016; Eisert et al. 2010) 

• Traffic Accidents: These include the cases resulting in traumas, 

fractures, vertebral injuries, bleeding or mortality depending on traffic accidents. 

It is compulsory that the extent of the damage being exposed to should be 

identified and the findings related to the reason of mortality and how it happened 

must be determined for solving the case legally by making forensic and medical 

investigation of the cases leading to mortality and laboratory results.  

• Occupational Accidents: They are the cases observed as a result of the 

accident that the individual have in his/her workplace. It is necessary that urine 

sample should be taken from the patient for toxicological analysis and the 

essential analyses should be made and reported to protect both the patient and 

the employer from occupational accidents.  

• Assault and Injury: These cases are the most common ones observed by 

the health employee in the emergency service. They include violent events 

committed among individuals; therefore, they should be reported to judicial 

authorities.  

• Sharp Object Injuries: They include the cases, which cause the person 

himself/herself or another person to get injured accidentally or intentionally 

through sharp objects. The type of the object and the damage given to the 

individual by that object leading to injury should be reported evidently and 

precisely.  

• Gunshot Injuries: These involve the cases resulting in life-threatening 

risk that leads to bleeding by damaging the organs of and giving harm to 
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physical integrity of the individual through a gun. Thus, it is crucial that the 

evidence should be collected, kept, documented and saved during the 

intervention with the patient by the health care providers.  

• Family (Domestic)Violence: They are the cases, in which one or a few 

members in the family having a relationship by affinity or marriage gives harm 

to the other family member physically, socially and psychologically. After 

obtaining the history of family violence by the health carers, it is extremely 

significant to first identify the findings of violence, then to assess them based on 

the consistent procedures by recording the findings in detail in terms of 

protecting the legal rights of the victim. 

•  Drug or Food Poisoning: Intoxications are considered as forensic cases 

regardless of its being an accident, a suicide or a murder, and reporting them 

requires legal responsibility. Therefore, all the records related to the individual 

admitted to emergency service about his/her personal identity, anamnesis, 

physical assessments, laboratory findings, treatment and care should be kept 

carefully. 

• Environmental Dangers: They include the cases, in which the health of 

individual and people around are affected adversely by being exposed to 

dangerous environmental disposals. In these cases, the data should be recorded 

and reported in accordance with the procedures.  

• Burns: These are the cases caused by being subject to the factors like 

electricity, fire and chemicals, which lead to loss of liquid-electrolyte depending 

on organ damage and to give harm to physical integrity. While keeping the legal 

report of the cases related to burns, it is essential that the lesions should be 

recorded in detail by considering during the first stage of examination that the 

lesions will recover in time.  

• Drug Addiction: They are the cases, where using and selling drugs 

secondarily constitute a legal crime, and they include using addictive substances 

and medical complications likely to occur accordingly.  

• Suicide: These include the cases, in which the individual is likely to end 

his/her life due to the reasons such as killing, hanging, taking medicine and 

poisoning himself/herself or being killed, hung, drugged and poisoned by 

another person. In such cases, the important and essential factor is to determine 

whether a second person or persons is involved in or not.  

• Suspected Mortalities: These cases involve mortalities, which occur just 

at the moment the patient comes or in 24 hours after being taken into the 

emergency service . It is essential to make a forensic investigation about whether 

these patients have a specific disease or condition and to record the cause of 

death in detail based on the procedures.  

• Sexual Assault: These include the cases, where the individual is 

exposed to sexual assault by another person without consent due to lack of 

mental health or being at young ages.In the cases of sexual assault; taking a 
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detailed medical history, making physical and genital examination, taking 

samples, collecting and saving evidence precisely based on the legal procedures 

will contribute to clarifying the event, identifying the criminal and preventing 

the abuse for the second time. In Turkey, there are no forensic nurses, whose job 

description is made with a legally defined task. However, in the USA, England 

and many European countries, in order to provide emergency care for the sexual 

assault cases, it is the Sexual Assault Nurse Examiners-SANE making the 

physical evaluation and forensic examination, collecting evidence, make tests 

and prophylactic treatment related to sexually transmitted diseases, writing 

forensic report, collecting data for the testimonial evidence in court, assessing 

injury and care within medical procedures, preventing sequelae caused by rape, 

providing consultancy service for the period after the sexual assault, keeping and 

protecting the evidence for the legal authorities ,and providing help during 

prosecution in the justice system (Pınar and Bahar 2011). 

• Child Abuse and Negligence: In these cases, children are exposed to 

any kind of behaviour and attitude, which affect their physical, emotional, 

mental or social development negatively by an adult, society or government 

consciously or unconsciously. These behaviours have quite different types such 

as, physical, emotional, sexual, economic abuse and negligence. When child 

abuse and negligence are suspected due to any reason, the results of the analyses 

and the evaluation notes obtained by precise assessment and right attitude should 

be submitted to the authorities in view of the essential procedures (Gilbert et al. 

2019; Hoft and Haddad 2017). 

• Disabled Abuse and Negligence: They include the cases, in which the 

disabled persons are assaulted physically or mentally by another person without 

consent. When suspicious case is concerned in the disabled individuals that can 

not express themselves, legal process should be started, and the results of 

laboratory and examination should be reported by recording them properly 

(Hancı et al. 2020). 

1.3. The Role of Emergency Service Nurses in Forensic Cases  

Since the beginning of emergency nursing, the application area and the role 

of emergency nurses has been constantly evolving. Therefore, in the field of 

health service, emergency nurses should adapt successfully to the changes in 

patient needs and application areas. In order to faciliate the transformation 

process of the changing nursing roles, the nurses assigned as educators and 

managing directors should be ready for providing the training programs, which 

will be required in the future (Valdez 2008; Schriver et al. 2003) . 

 The role of emergency service nurses in forensic cases is multi-

dimensional and dynamic. These nurses in this professional field should have the 

sufficient occupational knowledge, skill and equipment in terms of their 

intervention with the patient in emergecy cases due to the fact that these nurses 

are the first persons to communicate with the victim, suspect or offender besides 
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observing and assessing the case, taking medical history and samples for the 

laboratory tests, making physical examination, and collecting all the stuff 

considered as evidence (Valdez 2008). On the other hand, emergency nurses 

should also provide extensive and medicolegal care for the patients applied to 

emergency service owing to the trauma related injury or suspicious death 

(Berishaj et al. 2020). Furthermore, these nurses should support the physical, 

psychological, legal and biological necessities of the victim, suspect and families 

as well as their care and treatment (CDC 2008 a). Also, they need to provide 

care with the knowledge of trauma that includes a therapeutic communication 

approach during the care of all emergency patients (Fırat et al. 2016) 

In the traumas caused by violence leading to mortalities of many people 

around the world, the patients that require Forensic Medicine are directed to 

emergency services (Haegeric and Dahlberg 2011; Eisert et al. 2010; Foresman 

2014). The most important factor affecting the course of the case is that 

emergency service nurse has been informed about collecting and saving forensic 

evidence (Assid 2005). The nurse in emergency service, who provides care for 

the patient being exposed to violence and or experiencing trauma, has many 

responsibilities such as proper documentaion, identifying, collecting, recording, 

saving and keeping the evidence, and getting prepared for testifying in court. 

Besides, emergency service nurse may be asked for taking part in courts as an 

‘expert witness’ to give testimony in case of medico-social investigations (Eisert 

et al. 2010; Assid 2005; Mc Gillivray 2005). 

 According to Emergency Nurses Association (ENA), the roles of 

Emergency Service Nurse are listed as follows:  
 

1. Emergency Service Nurse is responsible for identifying the potential 

effect of violence and trauma on the physical and psychological reactions of the 

patient.  

2. One component of the emergency nursing practice involves keeping and 

protecting the materials considered as ‘proof’ by identifying, collecting and 

saving the forensic evidence.  

3. Emergency Service Nurse cooperates with emergency doctors, forensic 

nurses, sexual abuse nurses, social services, law-enforcement officers, forensic 

laboratory staff and victim defenders in order to develop guidelines or policies, 

which precisely provide identifying, collecting and keeping forensic evidence as 

well as identifying and documenting the injury in emergency care unit. 

4. Data collection procedures or policies include a clear counselling service 

and protection for the confidentiality and rights of the patient that discuss the 

differences particularly between the compulsory and anonymous reporting 

requirements.  

5. Emergency nurses are provided education about the techniques related to 

collecting appropriate evidence, written documentation with photographs and to 

testifying during the custody and legal process. 
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6. If possible, a nurse with forensic education should take part in th team 

that is in charge of the patient care ,which requires collecting forensic evidence 

in emergency cases.  

7. In addition to early identification, collection and protection of the 

evidence, the emergency nurse should primarily make medical assessment, 

planning, intervention and evaluation to be included in patient care plan (Bush 

2018). 

The National Center for Health Statistics has stated that every year, almost 

37,2 million individuals are applied to emergency services due to injuries (CDC, 

2017) . For instance, the individuals applied to emergency services due to the 

reasons such as motor vehicle accidents, crimes committed intentionally or as a 

result of carelessness, burns occurred at home or work , sharp-object injuries, 

electrical shock, falls, child abuse and negligence, sexual assault, incest 

relationship, violence of a partner or a relative, alcohol and drug abuse, 

bioterorism, dangerous substances, known or unknown assault should require 

forensic data collection by the emergency nurses. Therefore, emergency service 

nurses can enable the forensic cases to be solved much more easily and in a 

shorter time by behaving according to their legal and work responsibilities 

knowing that the methods of data collection and documentation during forensic 

case management are quite important for the justice mechanism to work properly 

in favour of the patient’s own good (Filmalter et al. 2018; Foresman2014; Assid 

2005). Moreover, it is crucial that emergency nurse should be aware of his/her 

duties and responsibilities in terms of protecting not only himself/herself but the 

forensic case as well (Hancı et al. 2020) . 

In forensic cases caused particularly by abuse, emergency nurses have the 

responsibility to make diagnosis and intervention. In their working environment, 

emergency nurses should know the diagnosis tools and intervention procedures 

related to abuse. Also, they should be preventive primarily against the recurrence 

of abuse from the moment the patient is taken into emergency service and should 

be accessible for the support systems to come into effect. Furthermore, they 

should recognize the suspicious abuse cases and report them to relevant legal 

authorities (Geçkil 2017). 

While providing care and treatment for the forensic case, emergency nurses 

are also offering a family-centered care including the parents (Geçkil 2017; 

Byzckowski et al. 2016). Also, among the obsolete but significant roles of 

emergency nurses in the process of providing care are guiding and directing the 

family to social support institutions in case of any crisis as well as reducing the 

anxiety of parents about the case, providing a safe environment during 

hospitalization, increasing the self-sufficiency of parents, making parents realize 

the simulating factors related to the recurrence of the case and take precautions 

about it (Geçkil 2017). 

Emergency nurses are one of the members of multidisciplinary team that 

are often in contact with the offenders and the victims of trauma, injury, violence 
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and crime (Foresman 2014). Also, they have the role of making cooperation and 

defense with all the members of interprofessional team to provide and maintain 

the security of children (Jordan et al. 2019). Traditional education period and 

cooperative team approach based on fragmented special training will produce 

positive results in providing patient security in the current health care 

environment as well as improving satisfaction of the patient and patient relative 

and decreasing the rates of mistakes in clinic to achieve population health and 

cost target (Walsh 2014). 

 There are no laws and regulations related to forensic nursing as the job 

description of this profession has still not been defined. Since this fact can not be 

considered as an excuse when any forensic case is concerned, emergency nurses 

should know and fulfill their duties and responsibilities legally. The laws that 

concern nurses particularly related to forensic cases are given in article 280 and 

281 of Turkish Penal Code and in article 75/3 of Code of Criminal Procedure. 

Considering forensic care, it is stated in article 280 that “If members of the 

medical profession come across with any evidence demonstrating that an offense 

may have been committed, in the course of their duty, and failing to report the 

offence or delays in reporting such offence, they shall be sentenced to a penalty 

of imprisonment for a term up to one year.” The article 281, on the other hand, is 

related to forgery of documents, which states that “Any person who destroys, 

erases, alters, conceals, or damages evidence of an offence in order to prevent 

the emergence of the truth shall be sentenced to a penalty of imprisonment from 

six months to five years.” Thus, emergency nurses must be careful in terms of 

not damaging or loosing the evidence. In article 75/3 of Code of Criminal 

Procedure, it is stated that “Internal and external examinations or taking blood or 

similar biological samples from the suspect and the accused can only be carried 

out by a physician or a member of the medical profession” (Özden and Yıldırım 

2009). 

1.4. Nursing Management in Pediatric Forensic Cases 

 Children are different from adults especially in terms of their anatomical 

structure and psyciologic and psychological developments. Compared to adults, 

they are more susceptible to traumas and injuries because their growth and 

development period are not completed. Accordingly, emergency nurse should 

have forensic knowledge and skill to perform an effective clinical duty and to 

manage the case by follow up the stages (Korkmaz et al. 2014) Therefore, the 

most important factors of nursing care are knowing the forensic case definition, 

having full theoretical knowledge, and recognizing forensic case in practices 

(Hancı et al. 2020). These findings which are obtained from the assessment of 

the case systematically are highly effective in defining further steps of nursing 

management. This systematic assessment made should include both objective 

evidence and subjective data that the patient give in his/her statement (Lynch 

and Duval 2011) . 
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Forensic Nursing Management is in parallel with the stages of nursing 

process such as diagnosis, planning, interfering, evaluating and recording. This 

process includes collecting, keeping, recording of the forensic evidence by 

documenting through taking photos and lastly submitting them. In order to make 

an overall and precise assessment of the forensic case, nursing process should be 

completed (Fırat et al. 2016, Hancı et al 2020, Dokgöz 2019). 

1.4.1. Diagnosis  

Emergency service nurses should regard every patient as a forensic case, 

who ask for help or apply to emergency service considering it as a safe place by 

escaping from an unknown abuse or neglect. Hence, emergency nurses need to 

start the process of forensic case at the moment they see the patient and the 

family likely to show any signs of being a forensic case. In this process, the first 

thing that emergency nurses will do is to start thinking abour forensic medicine 

in the patient examination room by ensuring the security of both himself/herself 

and the patient (Foresman 2014).  

It is eesential that emergency nurse should use proper communication 

techniques depending on the age group of the child and should be reliable to 

have a sound relationship with the child in order to be able to get the forensic 

history of the patient. Also, emergency nurse should learn in detail where, when 

and how the event happened, and how the patient came to emergency service 

and what he/she did before coming to the service. Same questions should not be 

asked over and over again. For example, when the patient is examined after 

sexual abuse , he/she is asked whether he/she takes a shower or changes his/her 

underwear (Hancı 2020) . 

Of the pediatric forensic cases, when child abuse in particular is concerned, 

it is hard to make diagnosis. Since the histories of child during each examination 

vary. Besides, in the cases applied to emergency service, the possibility of abuse 

should be deduced if it is observed that there is a contradiction between the 

history reported by the family and the one claimed by the patient and that there 

are findings including more then one trauma besides lack of detailed information 

by the family. Also, it is likely to consider the case as an ‘abuse case’ when 

either the mother or the father is accusing someone else of the case and if the 

patient applies late to hospital (Hancı et al. 2020, Önal et al. 2013) 

In order to make forensic diagnosis primarily, while emergency nurses are 

reporting the history of the patient applied to emergency service, they should 

maintain forensic medicine practices by primarly asking questions such as;  
 

• What is the attitude of the patient? 

• Who is/are accompanying with the patient? 

• Which verbal or non-verbal behaviour did I notice? 

• Does the child or the adult with him/her have an overall hygiene? Look 

well-fed? Have clean teeth? 
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• Are the vaccines of the child up-to-date? 

• Does the child have a pregnancy history? 

• Is there an abuse case in the history of the family? 

• How is the temperament(nature) of the child? 

• Do the parents have mental health issues? 

• Does the care giver of the family have substance addiction?  

• What are the disciplinary punishments given to the child by the family? 

• Does the child have an identity card and health insurance? 

• Is there a medical history? (Önal et al. 2013, Normandin 2015, Scannel 

and Normandin 2019, Scannel 2019). 
 

After determining the forensic part of the case by completing the history of 

the patient, it is necessary to identify the evidence as well. Due to the fact that 

unidentified evidence can not be collected, protected and kept, they eventually 

will prevent the justice system to work effectively. The evidences are divided 

into 2 groups used in the court as material evidence and testimonial (witness 

statement) evidence (Sharma 2003, Evans 2003). 

Material evidences are classified into 6 categories as physical, biological, 

provisional (temporary) and behavioral evidences. Physical evidences in 

particular are the most effective and concrete evidences used in courts. 

Testimonial evidences, on the other hand, are defined as the statements made by 

the case in the court. That is why, it is exteremely important to collect and keep 

the evidence as soon as possible in terms of not being damaged for the trial 

process (Hancı et al. 2020). 

Physical (Indirect) Evidence: These are the evidences used in every stage 

of the criminal investigation, which are bullets, written records, clothes damaged 

especially as a result of trauma, materials found on the individual and audio or 

video records (Hancı et al. 2020; Sharma 2003 ; Evans 2003). 

Biological Evidence: This group includes the samples of blood, urine, 

sperm, semen, smear/swab and saliva (Sharma 2003; Evans 2003). Thus, these 

evidences can be the most crucial proofs in violent crimes due to the renewal of 

DNA samples. Besides, the presence of blood found on the clothes after physical 

harrassment and the presence of semen observed on the underwear or on the 

clothes of the victim after sexual violence are all regarded as tranfer evidences, 

which are transferred from the offender to the victim (Hancı et al. 2020, Sharma 

2003, Evans 2003). 

Provisional (Temporary) Evidence: These are the evidences that are 

washed, cleaned, damaged, destroyed or lost either intentionally or accidentally. 

They are commonly observed in the injuries with particularly bruising, swelling, 

bleeding and sensitivity. The nurse should identify the sites of injuries, and if 

necessary, she/he should document it by taking their photos (Hancı et al. 2020). 

Behavioural Evidence: These evidences are the behaviours exhibited by 

the victim as a result of the event. They include verbal communication, manner 
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as well as the attitude against the event (Hancı et al. 2020). 

The environment in which nurses work affects their way of collecting 

forensic evidence (Normandin 2020). They sould never allow any forensic 

procedure that will damage the comfort and the health of the patient. 

Furthermore, nurses have a vital role in knowing the types and characteristics of 

the evidence, facilitating the collection oof evidence and using the appropriate 

methods. In some serious conditions, nurses may need to work with the police in 

collecting and keeping the material evidences. In other cases, however, the 

existence of nurses is just enough in terms of collecting the evidences (Foresman 

2014). To illustrate, during the physical examination, a bullet, buckshot or 

gunshot residue can be observed on the body or on the clothes of the injured 

person taken to emergency service due to gunshot injury. Collecting these 

evidences can be considered as the most importan ones for the law enforcement 

officers to interfere in the case (Hancı et al. 2020)  

1.4.2. Planning 

 In the planning process of forensic nursing procedures, the purposes 

targeted in a short or long period of time should be formulized. The nurse, who 

is one of the crucial part of the multidisciplinary team, should determine the 

essential procedures for identifying the problems of the case as well as solving 

and minimizing them by asking short and simple questions (Dokgöz 2019). 

1.4.3. Evaluation 

For the full evaluation of the forensic case, it is extremely important for the 

nurse to take a good anamnesis, to contact with the child, to be a good observer, 

to record the statements of the child correctly while taking the history from the 

child, and to notice the contradictions in the history given by the family. In the 

evaluation process, if the patient's history is inconsistent with trauma findings, 

another anamnesis should be taken using alternative communication techniques. 

Questions should be simple and clear. The complaint of the victim and the 

offender, the history of the event, and the findings about the story should be 

recorded in a way that is understood in the same way by every member of the 

healthcare team (Stevens 2020; Lynch and Duval 2011). 

All information about how the event occurred can be obtained from the 

patient and the family, as well as from the other members of the healthcare team. 

Determining how this process will progress, providing the patient with the 

necessary treatment and care needs, and confirming other requirements that the 

patient can or cannot express are the first steps of the evaluation (Lynch and 

Duval 2011). The ideal forensic evaluation process should be done in a way that 

traumatizes the patient at minimum and forensic practices should be carried out 

in a way that keeps the protection of evidence at the maximum level (Hancı et 

al. 2020). 
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The most important part is the forensic examination after the history of the 

case is taken, followed by physical examination, and the forensic aspect is 

determined. Forensic examinations should be carried out in an enlightened 

environment where the child feels safe. Lesions, burns and wounds seen during 

the examination phase should be observed in terms of being old / new (Keskin 

and Özcan 2017). Findings related to head injuries and fractures, bone fractures, 

eye injuries, assaults and trauma scars, hot liquid contact burns, shaped contact 

burns , cigarette burns after the examination should suggest physical abuse. 

Furthermore; intoxications, asphyxia, fetal deaths due to prenatal violence or 

Shaken Baby Syndrome, and Munchausen by proxy are the most common types 

of physical abuse (Geçkil 2017). Additionally, ecchymoses due to severe kissing, 

ecchymoses due to suppression of the teeth, lacerations, and abrasions, erythema 

and petechia on the palate mucosa, bruises and ecchymoses in the neck-

shoulder-chest-gluteal areas should also bring the history of sexual abuse to 

mind (Dokgöz and Kar 2017). During the examination, the child's finger 

sucking, shaking, displaying behaviors older or younger than his / her age, 

developmental retardation, and unwillingness to play show the possibility of 

emotional abuse (Kütük and Bilaç 2017). 

In the first stage of the forensic examination, the nurse must wear protective 

equipment. Then, s/he should start the procedures after wearing an apron, 

glasses, gloves, hair cap and disposable gloves. The second stage, s/he should 

require the consent / assent of the patient in accordance with legal procedures 

before the forensic examination. In the third stage, the body systems should be 

evaluated one by one. If there is any injury or object in the body, the site, size 

and characteristics of this injury / object should be shown on the body diagram, 

because the empty body diagram is an important forensic data collection tool 

that creates a visual record of an event and shows how data is collected (Howard 

2010; Foresman 2014). At the last stage, the clothes should be removed properly 

during the examination and the examination should be carried out by protecting 

the privacy of the patient after the patient is put on an apron. The clothes of the 

patient should be stored in evidence bags as they have evidential value. Also, the 

patient should be asked to undress on a white or brown paper so that any small 

evidence (hair or pilar) is not lost (Mc Gillivray 2005). 

Emergency room nurses should be careful about where the intravenous line 

will be placed during the treatment process. If possible, for the best / risk-free 

forensic practice, the intravenous bracket should not be worn, in case the patient 

may use it for any attack on healthcare professionals. On the other hand, wiping 

the area during intravenous access by the nurse in terms of preparation may 

cause some important evidence to be lost. Blood samples taken from the patient 

should be taken before any drug or fluid administration as much as possible, and 

spare blood tubes should be taken and separated in order to ensure complete 

laboratory tests. If there is any fluid that patient has thrown up or substance 

inhaled, these should definitely be kept. Because this liquid or substance can be 
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examined in terms of medicine, paint and poison may give information about the 

case. This material should be given to the police in an empty sterile bottle or 

canister, being labeled and sealed (Foresman 2014).  

One of the most important physical evidence is injuries. The type, shape, 

form of occurrence, area size and overall appearance of the injuries should be 

defined and recorded. Photographs, body diagrams, and maps used in physical 

examination should be used to document injury features. If the patient has a 

gunshot injury, an adhesive tape should be used to take gunpowder and soot 

samples. Adhesive tape should be placed on a piece of paper and put in an 

envelope. The bullet, pellet, knife, and any object should be removed from the 

injury and the dressing materials also should be placed in the envelope. 

Especially in sexual assault and injuries, cleaning or washing the injury site of 

the patient should not be allowed, as the evidence will be lost (Johnson 1997; 

Lynch 2006; Evans 2013).  

In order to prevent contamination during physical examination, gloves 

should be changed for each new sample collection, samples should be placed in 

a sterilized container and evidence bag, and the collected evidence should be 

kept as dry as possible. If this is not possible, the evidence should be temporarily 

placed in plastic bags to avoid leakage and contamination. The evidence should 

then be dried or sent to the evidence closet as soon as possible. Unless these 

procedures are not fulfilled, it may result in fungal or bacterial growth, 

contamination and evidence deterioration (Johnson 1997; Hoyt 1999; Mc 

Gillivray 2005).  

After the physical examination, the collection of evidence should be done in 

a systematic order and the collected evidence should be packed in an envelope, 

container or bag. Each evidence must be packaged separately. Envelopes should 

be sealed with water, especially in order not to lose the evidence put in the 

envelope. The label on the package should include the patient's name and 

surname, ID number, protocol number, date and time, the name of the unit 

gathered, where the evidence was collected, and the name and surname of the 

nurse collecting it (Lynch and Duval 2011).   

1.4.4. Recording 

Evidences are utmostly significant for enabling the case to be well 

understood in terms of the person, place, object and time. Accordingly, it is a 

legal necessity to collect and record the evidences in accordance with the the 

forensic procedures. Emergency service nurses and the other tam members 

should be informed about the legal aspects of the cases and criminal regulations 

as well. In the event of a forensic case, physical evidences and data obtained 

from the examination must be shown on the body diagram and must be 

photographed. On the other hand, forensic evidence packages must also be kept 

safely by strapping and be delivered to the police. During this stage of the case, 

emergency nurses must be careful with the recorded data to be legible and 
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comprehensible (Lynch and Duval 2011; Evans 2003).  

1.5. Result 

Pediatric emergency service nurses often encounter with forensic cases and 

provide care and tretament for these patients by considering their forensic 

nursing roles. Additionally, it is highly important to manage this process by 

cooperating with other teams in terms of protecting the legal rights of the victim 

and managing the executive power of justice thoroughly. 
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1. SLEEP AND FEATURES 

Sleep is defined as the normal, temporary, periodic, and 

psychophysiological condition occurring with the temporary loss of 

consciousness, especially with decreasing nervous sensation and voluntary 

muscle movements (Özhüner and Çelik 2019). Although sleep required by 

people varies from person to person, it also varies according to age, gender, 

nutrition, activity, health status, environment, and individual characteristics 

(Algın et al. 2016). It was reported in previous studies that the average daily 

sleep duration of a healthy adult individual should be 7.5-8 hours, and should not 

be less than 4 hours, and not more than 9 hours (Consensus Conference et al. 

2015; Algın et al. 2016). 

The initiation and maintenance of sleep occurs when many cortical and 

subcortical brain regions function together. It is accepted that ventrolateral 

preoptic nucleus plays primary roles in the initiation of sleep in the 

hypothalamus in line with the cyclic inputs and endogenous chemical stimuli 

sent by anterior hypothalamus. Normal sleep phase is defined in two types as 

Rapid Eye Movement (REM) and Non-Rapid Eye Movement (NREM). 

Acetylcholine and serotonin in REM sleep, and serotonin and GABA in NREM 

sleep are the neurotransmitters playing important roles. NREM and REM are 

repeated 5-6 times a night in cycles of 90-110 minutes throughout night. NREM 

is observed in the first part of the night, and REM in the second period (Algın et 

al. 2016; Özhüner and Çelik, 2019). Regeneration (body tissues in NREM, brain 

tissues in REM), energy preservation, resistance to aging process, and the 

prevention of immunological, thermoregulatory, and corneal anoxin, and 

maintaining neuronal integrity are among possible functions of sleep (Algın et 

al. 2016; Özhüner and Çelik 2019). 

It was discovered in previous studies that sleep has important roles for 

glymphatic metabolite clearance in synaptic homeostasis at neuronal level and 

throughout the brain. The glymphatic system is a recently discovered 

macroscopic waste removal system to support the effective removal of the 
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soluble proteins and metabolites from the Central Nervous System (Tononi and 

Cirelli 2014; Xie et al. 2013). The glymphatic system mainly functions during 

sleep, and remains largely disabled when the individual is awake. For this 

reason, among all species the requirement for biological sleep is an activity 

allowing the removal of neurotoxic waste products (Benveniste et al. 2017). 

Also, the most important theory regarding the importance of sleep for the 

organism was the “Restorative Theory” of sleep, which assumes that sleep, 

especially Slow-Wave Sleep (SWS), is an anabolic process of cellular and tissue 

regeneration. The fact that there is a linear relation between the amount of 

Growth Hormone (GH) release and the amount of sleep without Slow-Wave 

Non-Rapid Eye Movement (NREM), and that there is a dramatic decrease in 

Slow Wave Sleep parallel to the decrease in tissue regeneration and repair 

capacity as the organism ages supports this theory (Bazalakova 2017). 

2. MEASUREMENT OF SLEEP 

Sleep is a multidimensional biological behavioral process, which includes 

the measurement of sleep duration, continuity (ease or difficulty in starting and 

maintaining sleep), structure (the percentage of the time spent during Rapid Eye 

Movement (REM) and REM sleep), timing (the midpoint between bedtime and 

wake-up time), regularity (variability in duration or timing of sleep), daytime 

sleepiness, and subjective sleep quality. Each of these indices associated sleep 

with health and functioning by measuring a different aspect of sleep (Christian et 

al. 2019). 

Sleep quality, which is defined as the subjective perception of an individual 

regarding his/her sleep, can be measured with both objective methods 

(Polysomnography (PSG) and Actigraphy) and subjective methods (standardized 

tools, such as Sleep Diary and Pittsburgh Sleep Quality Index (PSQI) (Christian 

et al., 2019). Self-notification questionnaires, such as PSQI, Epworth Sleepiness 

Scale (ESS), and Insomnia Severity Index (ISI) are retrospective with certain 

time frames. However, Sleep Diary can be used to evaluate sleep for several 

days, typically for 1 to 2 weeks. Diaries can question many aspects of sleep (i.e. 

duration, continuity, timing, and quality), and may be modified according to 

population or study targets (Christian et al. 2019). 

Measuring sleep movements with Actigraphy or an ankle device may be 

used to predict the sleep parameters of a patient. However, these methods lack 

components allowing measuring brain activity. Polysomnography is used in a 

sleep study laboratory where the patient is exposed to Electroencephalography 

(EEG), and is usually combined with the records of the rise-fall of the 

chest/abdomen with Plethysmography (which is used to determine lung 

volumes), and with the records of oxygen saturation with a pulse oximeter 

(Sweet et al. 2020). The choice of measurement approach in measuring sleep 

and its characteristics is made entirely depending on objectives and questions 

(Christian 2019). 
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3. SLEEP IN PREGNANCY AND POSTPARTUM PERIOD  

Diseases, such as abdominal disorders, which increase due to the pressure 

of the growing fetus on the diaphragm, nocturia, back pain, leg cramps, 

hormonal changes because of increased progesterone and estrogen levels, and 

restless leg syndrome during pregnancy cause significant changes in sleep and 

sleep quality (Çelik and Köse 2017). 

The actual incidence of sleep disorders is not known in pregnant women. 

There is a tendency to sleep during the day and an increase in total sleep 

duration in the first three months of pregnancy due to hormonal changes, total 

sleep duration is normalized in the second trimester (Köybasi and Oskay 2017), 

and sleep quality is affected due to back and lower back pain, frequent urination, 

reflux, shortness of breath, and leg cramps in the third trimester, therefore, there 

is an increase in the frequency of total sleep duration, daytime sleepiness, 

waking up at night and insomnia (Mindell et al. 2015b; Algın et al. 2016; Çelik 

and Köse 2017; Köybaşı and Oskay 2017; Ölçer and Bozkurt 2015; Sweet et al. 

2020; Hutchison et al. 2012). It was reported in Ölçer and Bozkurt’s study that 

91.3% of pregnant women had poor sleep quality; and in a metaanalysis, which 

Sedov et al. (2021) included 24 studies, the overall prevalence of insomnia 

symptoms in pregnancy was found to be 38.2%, and the highest prevalence was 

found to be in the third trimester with 39.7%  

Sleep problems, poor sleep quality, and stress in pregnancy may cause 

prolonged delivery, the mother becomes more tired during the labor, and 

complications might develop as well as increased in the incidence of glucose 

intolerance and gestational diabetes of pregnant women, preterm delivery, birth 

of a baby with low-birth weight, and developmental problems in the baby 

(Hutchison et al., 2012; Pınar et al. 2014). In a metaanalysis that included 10 

studies, it was reported that short sleep duration and poor sleep quality were 

associated with increased risk of premature birth (Wang and Jin 2020). Previous 

studies conducted in this field report that poor sleep quality during first trimester 

has the greatest effect on premature births, and poor sleep quality in the second 

and third trimester has more moderate, but still, a significant effect on premature 

birth (Okun et al. 2011; Okun et al. 2012). In another study, 5-hour sleep in late 

pregnancy was associated with 1.7-fold increased risk of premature birth 

(Micheli et al. 2011). It was shown in another metaanalysis investigating the 

effects of maternal sleep on fetal outcomes that events that occurred during 

maternal sleep, such as sleep disorder, obstructive sleep apnea, and sleep 

position might have negative effects on the fetus, and result in altered growth, 

gestational duration, and even mortality (Warland et al. 2018).  

In a wide and internet-based study conducted with the participation of 2.427 

pregnant women, participants reported poor sleep quality (76%), insufficient 

night sleep (38%), and significant daytime sleepiness (49%) during all months of 

pregnancy. It was found that all pregnant women reported waking up frequently 
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at night (100%), and many of them slept during daytime (78%), and had 

common problems, such as insomnia symptoms (57%), irregular breathing 

during sleep (19%), and restless leg syndrome (24%). It was also found that 

high-rate pregnancy-related symptoms disrupted sleep, and caused especially 

frequent urination (83%), and difficulty in having a comfortable sleeping 

position (79%) (Mindell et al. 2015a). 

In a metaanalysis based on sleep-related questionnaire results, it was found 

that 45.7% of pregnant women had poor-quality sleep (Sedov et al. 2018). In 

Mindell et al.’s study (2015a), 37.9% of pregnant women reported less than 6 

hours of sleep per night; and Zhu et al. (2018) used Polysomnography (PSG), 

which was based on more objective data, and included 30 multiparous and 8 

nulliparous women in their third trimester, and reported that the average total 

sleep time was approximately 5.5 hours ± 50 minutes. 

In a prospective study conducted with 131 women by Lee and Gay (2004), 

48-hour Actigraphy and Sleep Questionnaires were used, and it was reported 

that women who slept less than 6 hours at night in third trimester of pregnancy 

were 4.5 times more likely to give birth by cesarean section compared to those 

who slept for 7 and more hours at night.  

In a prospective cohort study which included 1.272 pregnant women, sleep 

durations reported to be short (<6 hours) and long (> 10 hours) in early 

pregnancy were associated with increased systolic and diastolic blood pressure 

in the third trimester. Systolic blood pressure was higher than 3.72 and 2.43 

mmHg for women who reported 6 hours and 7-8 hours of sleep, respectively. 

Mean 1st and 2nd trimester systolic and diastolic blood pressure values were 

found to be similar between women who reported sleeping for short durations (6 

hours) and women who reported sleeping for 9 hours. Short and long sleep 

durations were associated with increased risk of pregnancy hypertension and 

preeclampsia (Williams et al. 2010). 

In the cohort study of Qui et al. (2010), a total of 1.290 women wo were 

interviewed in early pregnancy were included, it was also found that there is a 

relation between Gestational Diabetes Mellitus (GDM) and short (≤4 hours) and 

long (≥10 hours) sleep duration reported during early pregnancy. GDM risk 

increased in women who slept ≤4 hours at night when compared to those who 

slept 9 hours at night. In the same study, snoring was associated with 1.86-fold 

increased GDM risk. It was also found that GDM risk was particularly higher 

among overweight women who snored. When compared to weak women who 

did not snore, the GDM risk was increased 6.9-fold in overweight and snoring 

pregnant women. 

In a study conducted by Facco et al. (2017) with 782 pregnant women 

between 16 and 21 weeks, 5-7 days of objective Actigraphy was used, and the 

relation between short sleep duration (<7 hours / night) and GDM in the first 

half of pregnancy was investigated; however, no relations were detected between 

hypertensive disorders during pregnancy. No relations were detected between 
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sleep quality measurements (i.e. wake up after the onset of sleep, sleep 

interruption) and hypertensive disorders or gestational diabetes. 

As a result, although good sleep is important for a healthy pregnancy (Won 

2015), accepting the importance of sleep in perinatal health is vital in starting to 

cover the needs of women at this critical time period (Christian et al. 2019). 

Women sleep less and worse during the postpartum period than in other 

periods of pregnancy and/or reproductive age because of the changes in sleep 

patterns and increased fatigue (Rychnovsky and Hunter 2009). In this period, 

family/social support, postpartum stress, the demands of the baby (i.e. feeding 

and caretaking during night), physical changes, and sharing the bed / sleeping 

with the baby affect the sleep quality at significant levels (Bayer et al. 2007; 

Yamazaki 2007), and childcare and children’s sleeping schedules also affect 

total sleep duration at significant levels (Mindell et al. 2015b). The effects of 

multiple wake up in postpartum period become even more exacerbated among 

women with previous sleep problems. Especially women with difficulty in 

starting to sleep may experience serious discomfort because of multiple sleep 

interruptions in postpartum period (Sivertsen et al. 2015). Matsumoto et al. 

(2003) also determined that women usually took more naps during the day 

compared to late periods of pregnancy; their total sleep durations decreased, and 

had lower sleep efficiency in this period. Also, parity is another potential factor, 

because it was reported that multiparous women had less productive sleep than 

nulliparous women from before the pregnancy period to the 3rd month after 

delivery (Lee et al. 2000). Cesarean section was associated with poorer sleep 

quality and more frequent night wake up compared to vaginal births (Lee and 

Lee 2007). 

It was found that most babies who developed healthily slept for at least 8 

hours in up to postpartum 6th month (Thoman 1990). However, in another study 

conducted with 80 babies, who were 3, 6, 9, or 12 months, it was found that 

waking at night was frequent, with an average of 2.95 waking times per night in 

those who were in 3th month, and 2.58 times in those who were in 12th month 

(Goodlin-Jones et al. 2001). Also, when women are still in a period of 

significant adaptation regarding their roles for parenting (in other words, 

changes in household responsibilities, partner relations/important other persons, 

financial stressors), they acquire vulnerability to stress-induced sleep disorders. 

It was also found that weight protection was also associated with short sleep 

durations during this period with interrupted sleep at high levels, and in a study 

conducted with more than 500 women, it was found that short sleep duration (≤ 

5 hours / night per self-notification) predicted higher weight retention in the 3rd 

month, but it had no effects in 12th month (Siega-Riz et al. 2010). The data 

obtained with animal models emphasize that chronic sleep interruptions give rise 

to decreased plasma levels in satiety hormone leptin together with related 

increases in calorie intake and adipose tissue (Wang et al. 2014). It was reported 

in a systematic review of 13 studies that a positive relation was detected between 
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short sleep duration and postpartum weight protection (Xiao et al. 2014). It is 

considered that more studies are needed to explain the role of sleep and 

underlying biomechanisms in postpartum weight protection.  

4. SLEEP AND MENTAL HEALTH IN PREGNANCY AND 

POSTPARTUM PERIOD 

Depression in pregnancy and postpartum period was associated with 

increased risk of negative birth outcomes, such as depression, preterm birth, and 

low birth weight (Grote et al. 2010; Grigoriadis et al. 2013; Szegda et al. 2014), 

and with symptoms of poor cognitive development, attention deficit, 

hyperactivity disorder, and behavioral disorders during childhood (Stein et al. 

2014; Gentile 2017). Poor sleep quality is a risk factor for mood disorders 

(Tham et al. 2016). Sleep problems may appear as a symptom and a causal 

factor for perinatal mood and anxiety disorders (Christian et al., 2019). Sleep 

disorders that are reported by an individual are common characteristics of 

depression and anxiety, and are used as diagnostic criteria for such conditions 

(American Psychiatric Association 2013). Insufficient sleep complaints were 

reported in 90% of individuals diagnosed with depression (Tsuno et al. 2005), 

and in 70% of anxiety patients (Alvaro et al. 2013). Studies focusing specifically 

on depression and sleep disorders has started to increase for perinatal population. 

Although at a moderate level, a significant relation was detected between sleep 

disorder and depression in a metaanalysis of 1922 participants, which included 

nine studies (Emamian et al. 2019). Tomfohr et al. (2015) evaluated sleep 

quality and mood in three time periods in pregnancy and in postpartum three 

months, and found that groups with the worst sleep quality in pregnancy were 

most likely to experience postpartum depression symptoms. 

Okun et al. (2018) conducted a study with 116 women, who were in 

pregnancy and postpartum period, and evaluated the relations between sleep 

quality and symptoms of depression and anxiety during pregnancy and in 

postpartum 6th month, and found that poor sleep quality was associated with 

increased symptoms of depression and anxiety at significant levels. 

In a study conducted with 313 pregnant women to examine the effects of 

low subjective prenatal sleep quality on postpartum depressive and anxiety 

symptoms independently from prenatal depression or anxiety, evaluations were 

made between the 26th and 28th weeks of pregnancy and in postpartum 3rd month, 

and it was found that low sleep quality during pregnancy was only associated 

with postpartum depression, and was not associated with anxiety (Tham et al. 

2016). In another study, Lewis et al. (2018) evaluated 122 mothers who were at 

risk for postpartum depression in postpartum 6th week 7th month, and reported 

that those who were at high risk for depression were at higher risks for 

depressive symptoms in postpartum period when their sleep problems 

deteriorated in time or improved at a minimum level. 
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In their study conducted with 711 couples (both new mothers and fathers), 

Saxbe et al. (2016) evaluated the causal pathways between sleep quality and 

postpartum depression. They used the Structural Equality Model to evaluate 

whether the sleep quality was an intermediary for the relations between 

depressive symptoms measured shortly after birth (1 month) and in 6th and 12th 

months after birth, and found that poor sleep quality was associated with greater 

depressive symptoms in 6th and 12th months following delivery, and also, 

depressive symptoms in the 1st month were associated with sleep quality in 6th 

month. 

In a randomized controlled study conducted with 54 pregnant women who 

had insomnia, some of the pregnant women were assigned to the sleeping drug 

group, such as Trazodone and Diphenhydramine, and some were assigned to the 

placebo group. Sleep quality was measured with Actigraphy initially, after 2 

weeks, and 6 weeks following the treatment, and depression was also evaluated 

2 and 6 weeks after birth. Sleep profile improved in the group receiving 

Trazodone and Diphenhydramine after 6 weeks of treatment compared to the 

placebo group, depressive symptoms decreased in Trazodone and 

Diphenhydramine group 2 and 6 weeks after birth compared to the placebo 

group, and no difference was detected in depressive symptoms between 

Trazodone and Diphenhydramine groups. These findings suggest that the 

insomnia treatment applied by using sleeping pills in the third trimester of 

pregnancy may prevent postpartum depression (Khazaie et al. 2013). 

As a conclusion, the role of sleep regarding maternal health during 

pregnancy and in postpartum period, and its effects on birth results are explained 

increasingly. Since sleep is a clinically modifiable target, it is considered that 

focusing on sleep quality and improving sleep quality may also improve multiple 

interrelated perinatal health outcomes. 
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1. INTRODUCTION 

Nausea and vomiting during pregnancy are one of the most common 

complaints seen in the first weeks of pregnancy. Symptoms typically arise in 4-

9th weeks of pregnancy, they peak in 7-12th weeks, and generally decrease in 

the 16th week. However, they are also seen after 20th weeks about in 1 of 3 

pregnant women and sometimes continue throughout the pregnancy (Heitmann 

et al.2017; Fiaschi et al. 2019). 

The prevalence of nausea and vomiting during pregnancy varies between 

35% and 91%, and an average of 69% of pregnant women report symptoms 

(Mitchell-Jones et al.2017). Discomfort seen in nausea and vomiting during 

pregnancy affect women negatively physically, socially and psychologically, but 

also affect the quality of life of women. There are many pharmacological 

treatments for nausea and vomiting during pregnancy in clinical practice, but 

concerns about their impact on fetal outcomes make many healthcare providers 

and pregnant women reluctant to use drugs (Mobarakabadi et al.2020). So, there 

is a need for evidence-based developments in the management of nausea and 

vomiting in pregnancy that include effective and safe treatment approaches 

(King and Murpy 2009). 

Evidence-Based Practices (EBP) are defined as practices that enable to 

make decisions about how to provide or promote healthcare service by 

combining the best available research data with clinical expertise and patient 

values and preferences (Li et al.2018). Increase in the cost of care, worries of 

patients about wrong practices, and the increase in the desire of patients to 

obtain information are among the most important reasons for turning to 

evidence-based approaches in health services (Uzel and Yanıkkerem 2018). 

Evidence-based practices can benefit a lot both clinically and economically in 

order to reduce medical dilemmas on the management of nausea and vomiting in 

pregnancy and to establish standardized care and reduce treatment-related costs 

(Garcia et al.2019; Çakmakkaya 2021). 

In this chapter, it is aimed to give information based on the available 

evidence for the treatment of nausea and vomiting in pregnancy, taking into 

account maternal and fetal safety. 
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2. DESCRIPTION OF NAUSEA AND VOMITING IN PREGNANCY 

Nausea and vomiting during pregnancy refer to digestive problems 

manifested by nausea, retching, and vomiting (Emami-Sahebi et al.2020). The 

complaint of nausea and vomiting, which is common in more than two-thirds of 

the pregnant women, starts around the 6-8th weeks of pregnancy, and usually 

ends around the 12th week even though some women have symptoms until the 

20th week (Ozgoli and Naz 2018). Nausea and vomiting during pregnancy have 

a significant effect on a woman's personal and professional life, ability to 

perform routine daily activities, social functionality and stress level. These 

effects can negatively affect the quality of life of the pregnant woman 

physiologically and mentally (Joulaeerad et al.2018). 

Although the complaint of nausea and vomiting during pregnancy is a 

condition that most women encounter in the first trimester, it is seen in a 

minimum percentage of women during the entire pregnancy (Ju et al. 2021). 

This situation turns into a pathological case called Hyperemesis Gravidarum 

(HG) during pregnancy. HG is a condition that affects approximately 0.3-1% of 

pregnant women, resulting in symptoms such as dehydration, acidosis, alkalosis, 

and weight loss due to excessive vomiting or malnutrition (Mylonas et al.2007; 

Goodwin 2008; Dekkers et al. 2019). 

The difference between normal nausea and vomiting during pregnancy and 

hyperemesis gravidarum is shown in Table 1. 

Table 1. Differences Between HG and Nausea and Vomiting in Pregnancy 

Nausea and Vomiting in Normal 

Pregnancy 
Hyperemesis Gravidarum 

Minimum weight loss Weight loss> 5%. 

Adequate nutritional intake is 

available most days 

There is insufficient food intake for weeks 

or months. 

Nausea and vomiting is 

uncomfortable but do not restrict the 

most basic activities. 

Nausea and vomiting cause unhappiness and 

often limit daily activities, including self-

care. 

Dietary and lifestyle changes often 

make symptoms manageable. 

Medical treatments such as medications and 

intravenous therapy are needed. 

Symptoms usually reduce 

significantly in the 14th week of 

pregnancy. 

Symptoms may be alleviated or continue 

until birth. 

The pregnant woman can fulfill 

responsibilities about her family 

most days, especially after 14 weeks 

of pregnancy. 

It is very difficult or impossible for pregnant 

women to fulfill their family responsibilities 

for weeks or months. 

Fejzo, M. S., Trovik, J., Grooten, I. J., Sridharan, K., Roseboom, T. J., Vikanes, Å., ... & 

Mullin, P. M. (2019). Nausea and vomiting of pregnancy and hyperemesis gravidarum. 

Nature Reviews Disease Primers, 5(1), 1-17. 
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The American College of Obstetricians and Gynecologists (ACOG) 

recommends early intervention to prevent nausea and vomiting, which have 

negative effects on the quality of life of women, from turning into hyperemesis 

gravidarum during pregnancy, (Yeh et al.2017). In some authorities, the state of 

nausea and vomiting during pregnancy is generally accepted as evidence that the 

pregnancy is progressing normally and is not considered a disease if the 

symptoms are not severe. According to these researchers, nausea and vomiting 

during pregnancy, except for hyperemesis gravidarum, is seen as a defense 

mechanism to protect the mother and fetus (Büyükkurt et al.2008; Hirose et 

al.2020). 

3. REASONS AND RISK FACTORS OF NAUSEA AND VOMITING 

IN PREGNANCY 

The cause of pregnancy nausea and vomiting has not been fully understood. 

However, it is reported that the possible causes are not related to a single factor 

but to multifactorial causes (Fletcher et al. 2015). Basic hypotheses in the 

pathogenesis of nausea and vomiting in pregnancy have been associated with 

both biological and psychological factors (Emami-Sahebi et al.2018).  

Biological factors involved in the pathogenesis of nausea and vomiting in 

pregnancy are stated as genetic factor, placental mechanism, hormonal theory, 

gastrointestinal system (gis) dysmotility, helicobacter pylori (h. pylori) infection, 

sense of smell theory (Bustos et al. 2017). 

Psychological factors can be listed as unplanned and unwanted pregnancies, 

rejection of maternal role, depression and anxiety disorders, negative partner 

relationships, stressful life events, migration history, low education, young 

maternal age, eating disorders (Fateme et al.2019; Dekkers et al. In the study 

conducted, it was found that pregnant women with high severity of nausea and 

vomiting during pregnancy have a worse psychosocial health level in terms of 

pregnancy and partner relationship compared to those with mild nausea-

vomiting (Karakayalı and Aksoy Derya 2018). 

It has been reported that there is an increased risk of nausea and vomiting in 

some cases during pregnancy. Studies have indicated that there is a higher risk 

of nausea and vomiting during pregnancy in young women, primigravidas, 

illiterate women, nonsmokers and obese women. It has been reported that 

women with multiple pregnancies have a higher risk of nausea and vomiting 

during pregnancy than women with singleton pregnancies. Nausea and vomiting 

during pregnancy have been associated with low income levels and employment 

status. While it was stated that working pregnant women were protected from 

nausea and vomiting, it was stated that there was an increased risk of nausea and 

vomiting in unemployed pregnant women (Lee et al. 2011). 
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4. THE EFFECTS OF NAUSEA AND VOMITTING IN 

PREGNANCY ON THE MOTHER AND THE FETUS 

Nausea and vomiting during pregnancy results in significant maternal risks 

in addition to adversely affecting the quality of life of women. It is stated that 

these risks increase the frequency of Wernicke's encephalopathy due to thiamine 

(vitamin B1) deficiency as a result of long-term nutritional deficiency, 

hypokalemia and hyponatremia due to electrolyte imbalance (Ishii et al.2010; 

Fejzo et al.2019). 

Although some evidence suggests that nausea and vomiting during 

pregnancy may be associated with favorable pregnancy outcomes at lower rates 

such as abortion, malformations and preterm delivery (Koren et al.2014), 

pregnant women with hyperemia gravidarum may have worse perinatal 

outcomes such as low birth weight and preterm delivery. These poor perinatal 

outcomes occur especially in women who have low weight gain during 

pregnancy or whose symptoms persist during the second trimester, and this 

suggests that severe malnutrition delays fetal growth and increases the risk of 

perinatal problems (Fejzo et al. 2019). 

5. TOOLS USED TO MEASURE THE INTENSITY OF NAUSEA 

AND VOMITING IN PREGNANCY  

Although it is possible to diagnose nausea and vomiting during pregnancy 

with a detailed physical examination and a few simple blood and urine tests, a 

number of scoring tools have also been proposed to determine both the severity 

of the disease and the response to treatment (Sucu et al.2009; RCOG 2016). 

These suggested tools have been developed to evaluate nausea and 

vomiting during pregnancy objectively. These tools are shown in Table 2. 
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Table 2. Tools Used to Measure the Severity of Nausea-Vomiting During Pregnancy 

Tool 

 

Description Scoring Maximum 

Score 

Breakpoint for Severe 

Symptom 

Pregnancy Nausea and 

Vomiting Assessment Test 

(PUQE; Pregnancy-Unique 

Quantification of Emesis 

and Nausea and PUQE 24 

score) 

3 questions about nausea, 

vomiting and retching 

(Original version last 12 

hours, updated version last 

24 hours) 

For every question 

0=no symptoms; 

5=worst possible symptoms 

15 Scores≥13 indicate 

severe symptoms 

Rhodes Nausea Vomiting 

and Retching Index 

The Rhodes index is a test 

consisting of 8 questions that 

examines the amount of 

vomit removed each time 

and how much the patient is 

disturbed by all these. 

For every question 

0 = no symptoms; 
5 = worst possible symptoms 

40 Scores≥33 indicate 

severe symptoms 

Nausea and Vomiting In 

Pregnancy Instrument 

(NVPI) 

Three questions about 

nausea, retching and 

vomiting in the last 7 days. 

For every question 

0=no symptoms; 
5=worst possible symptoms 

15 Scores≥8 indicate severe 

symptoms 

 Visual Analog Scale(VAS) 

 

Patients rate their symptoms 

on a scale of 0 to 10 

0=no symptoms; 

10= extreme symptoms 

10 Not applicable 

 

McParlin, C., O’Donnell, A., Robson, S. C., Beyer, F., Moloney, E., Bryant, A., ... & Vale, L. (2016). Treatments for hyperemesis gravidarum 

and nausea and vomiting in pregnancy: a systematic review. Jama, 316(13), 1392-1401. 
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6. TREATMENT OF NAUSEA AND VOMITTING IN PREGNANCY 

AND EVIDENCE-BASED APPLICATIONS 

Since the etiology of nausea and vomiting during pregnancy is not known 

exactly, its treatment should be aimed at reducing the symptoms and posing the 

least risk to the fetus and mother (Herrell 2014). 

In the management of nausea and vomiting during pregnancy, simple 

lifestyle changes (such as eating small amounts of food frequently, avoiding 

dietary triggers and strong smells, eating high-carbohydrate and low-fat foods), 

over-the-counter medications such as vitamin B6 (pyridoxine), ginger and sea 

patches (an acupuncture towel wrist band that stimulates the pericardium P6 

acupuncture point) are among the first-line treatments. Within the scope of 

second step treatment, When the pregnant woman first seeks medical care, a 

number of antiemetic medications are prescribed by her obstetric care provider, 

in addition to this, intravenous fluid and electrolyte replacement are prescribed 

for women who are dehydrated and ketotic. Third-line treatments cover women 

with severe, persistent symptoms and their treatment is started in a hospital 

setting. It includes supportive therapy such as corticosteroids and enteral 

nutrition. When secondary or tertiary treatments fail, some women may prefer 

termination of pregnancy (McParlin et al. 2016). 

Many pregnant women, whether pharmacological or non-pharmacological, 

experience some kind of nausea and vomiting that require intervention (Figure 

1). Interventions can be planned according to the frequency and severity of 

symptoms. Mild nausea and vomiting during pregnancy (PUQE score≤6) can be 

self-managed in the community with the support of primary health care 

professionals. Women who experience moderate nausea and vomiting during 

pregnancy (PUQE score 7−12) may respond to complementary therapy, but if 

there is no improvement, antiemetics should be given. In the case of severe 

nausea and vomiting during pregnancy or HG (PUQE score> 13), either 

outpatient or inpatient care may usually be required to provide fluid and 

nutritional therapy (Fejzo et al. 2019). 
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Regarding the management of nausea and vomiting in pregnancy, a 

summary of the recommendations of the latest evidence-based guidelines 

published by Royal College of Obstetricians and Gynecologists (RCOG), 

American College of Obstetricians and Gynecologists (ACOG) and Society of 

Obstetricians and Gynecologists of Canada (SOGC) is given in Table 3 

(Tsakiridis.et al. 2019). 

Table 3. Summary of International Guideline Recommendations on the 

Management of Nausea and Vomiting in Pregnancy 

 RCOG Green-Top 

Guideline (No. 69) 

ACOG Practice 

Bulletin (No. 

189) 

SOGC Clinical 

Practice 

Guideline (No. 

339) 

Country United Kingdom United States of 

America 

Canada 

Published Year 

 

June 2016 January 2018 December 2016 

Prenatal vitamins a 

month before 

pregnancy 

Not Specified Recommended Not Specified 

Frequent small meals in 

the prenatal period 

Not Specified Recommended Recommended 

Discontinue iron 

supplements 

Recommended Recommended Recommended 

Ginger consumption Recommended Recommended Recommended 

Acustimulation Recommended Recommended Recommended 

Psychotherapy Psychological 

support if needed 

There is little 

evidence of the 

therapeutic effect 

of traditional 

behavioral 

intervention. 

Awareness-based 

cognitive therapy 

Hypnotic treatments Not recommended Not Specified Not Specified 

Pyridoxine 

monotherapy or 

pyridoxine/doxylamine 

Not recommended Recommended Recommended 

Antihistamines Recommended Recommended Recommended 

5-HT3 receptor 

antagonists 

        Recommended Recommended Recommended 

Corticosteroids In cases where 

standard treatments 

fail 

In cases where 

standard 

treatments fail 

In cases where 

standard 

treatments fail 

Diazepam Not recommended Not Specified Not Specified 

Intravenous hydration Recommended Recommended Recommended 

Thiamine Recommended Recommended Not Specified 

Histamine H2 receptor 

antagonists or proton 

pump inhibitors 

Gastroesophageal 

reflux disease, 

esophagitis or 

Not Specified Gastroesophageal 

reflux disease, 

esophagitis or 
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gastritis gastritis 

In cases of 

hyperthyroidism of HG 

Supportive therapy 

and antithyroid 

drugs are not 

recommended 

Supportive 

therapy and 

antithyroid drugs 

are not 

recommended 

Not Specified 

Thromboprophylaxis Recommended Not Specified Not Specified 

Enteral or parenteral 

therapy when all other 

treatments have failed 

 

Recommended 

 

Recommended 

 

Not Specified 

Discharge from the 

hospital and follow-up 

It offers serial scans 

for individualized 

care and monitoring 

fetal growth in 

specific situations. 

Not Specified Not Specified 

Termination of a 

desired pregnancy 

All therapeutic 

measures should 

have been tried 

before 

Not Specified Not Specified 

Tsakiridis, I., Mamopoulos, A., Athanasiadis, A., & Dagklis, T. (2019). The management 

of nausea and vomiting of pregnancy: synthesis of national guidelines. Obstetrical & 

gynecological survey, 74(3), 161-169. 

6.1. Protective Approaches 

ACOG reports that the treatment of nausea and vomiting in pregnancy starts 

with prevention, and early treatment will prevent the conversion of nausea and 

vomitting to HG as a result of increasing (ACOG 2018). It is stated that studies 

support the fact that women who take a multivitamin during pregnancy are less 

likely to need medical help due to the severity of nausea and vomiting 

(Tsakiridis.et al. 2019). It is recommended to consume vitamin supplements 1 

month before pregnancy as it may reduce the incidence and severity of nausea 

and vomiting during pregnancy (ACOG 2017). 

In addition, ACOG and SOGC recommend frequent and small meals every 

1-2 hours during pregnancy to avoid a full stomach (ACOG 2017; Campbell et 

al.2016). In the evidence-based guidelines for the management of nausea and 

vomiting, there is good evidence that pregnant women should discontinue 

supplements containing iron in the first trimester and replace them with folic 

acid or vitamins of adults or children containing low iron content (Gill et al 

2009; Campbell et al 2016). 

6.2. Non-pharmacological Treatments 

Many women turn to non-pharmacological treatments for nausea and 

vomiting during pregnancy due to concerns about side effects of drugs during 

embryonic and early fetal development. In the study, 61% of women who 

experienced nausea and vomiting during pregnancy and called the helpline were 

reported to use complementary and alternative medicine (CAM) treatments 
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(King and Murphy 2009). 

In the Cochrane systematic review, ginger was found to be the most 

researched treatment and an effective method for the management of nausea and 

vomiting in pregnancy, with limited evidence (Matthews et al. 2015). The 

gingerols found in ginger have effects that increase gastrointestinal motility by 

acting as dopamine and serotonin antagonists (Fejzo et al. 2019). 

ACOG recommends ginger as a first-line non-pharmacological treatment 

for the management of nausea and vomiting in pregnancy, and RCOG 

recommends ginger for pregnant women experiencing mild to moderate nausea 

and vomiting who wish to avoid the use of antiemetic therapy (ACOG 2018; 

RCOG 2016). It has been reported that ginger is safe to use in the first trimester 

and is superior to placebo and pyridoxine use (Boelig et al.2018). A systematic 

review found that orally administered ginger was significantly more effective 

than placebo in reducing the frequency and severity of nausea and vomiting 

(Ding et al. 2013). It is stated that at least 1000 mg of ginger a day can reduce 

the symptoms of nausea and vomiting during pregnancy (King and Murphy 

2009). It has been stated that the use of ginger during pregnancy does not 

increase the risk of congenital abnormalities, fetal deaths, low birth weights and 

low Apgar scores. This is so important for healthcare professionals who 

recommend using it as a herbal medicine to prevent nausea and vomiting during 

pregnancy (Heitmann et al. 2013). 

There is good evidence that the use of ginger in the management of nausea 

and vomiting during pregnancy reduces symptoms (Mcparlin et al. 2016). 

ACOG, RCOG and SGOC guidelines all report that acustimulations 

(acupuncture, acupressure and electrical stimulation) are safe in the management 

of nausea and vomiting during pregnancy (Tsakiridis et al. 2019). A systematic 

review noted that acupressure showed positive results on nausea-vomiting and 

HG during pregnancy (Lee and Frazier 2011). Acupressure involves the 

application of physical pressure to specific acupuncture points (for example, the 

point of pericardium 6 [P6] extends from the inside of the wrist to one-sixth of 

the arm between the 2 tendons; pressure at this point is believed to reduce 

symptoms of nausea and vomiting). 

There is good evidence that acupressure improves symptoms in pregnant 

women with mild symptoms of nausea and vomiting. (McParlin et al.2016; 

Campbell et al.2016). 

There is reasonable evidence that the benefit of electrical stimulation in the 

management of nausea and vomiting in pregnancy is uncertain (McParlin et al. 

2016). 

The evidence on the use of acupuncture in the management of nausea and 

vomiting during pregnancy is limited, and its benefit is uncertain (McParlin et 

al. 2016). 

While SOGC suggests that awareness-based cognitive therapy may be 

beneficial in addition to pyridoxine therapy in the management of nausea and 



 
 

252 

 

vomiting in pregnancy, ACOG notes that there is little evidence of the 

therapeutic effect of traditional behavioral intervention in HG (Tsakiridis et 

al.2019). In a randomized controlled study by Faramarzi et al., it was stated that 

awareness-based cognitive therapy should be considered as an additional 

treatment option in women with moderate pregnancy nausea and vomiting 

(Faramarzi et al. 2015). RCOG states that healthcare providers should evaluate 

the mental health status of women during pregnancy and postpartum period, and 

direct pregnant women to seek psychological support if necessary (RCOG 

2016). 

There is reasonable evidence that awareness-based cognitive therapy can 

be useful in addition to pyridoxine therapy in the management of nausea and 

vomiting during pregnancy (Campbell et al. 2016). 

6.3. Pharmacological Treatments 

In the management of nausea and vomiting during pregnancy, both RCOG 

and ACOG clearly demonstrate that women who experience mild nausea and 

vomiting should be treated with antiemetics (RCOG 2016, ACOG 2018). 

6.3.1. Vitamins 

Pyridoxine (vitamin B6) is a water-soluble vitamin that has been used in the 

treatment of nausea and vomiting in pregnancy since 1942 (Briggs et al 2012). 

Both ACOG and SOGC recommend to use pyridoxine (10-25 mg vitamin B6 

orally, 3 or 4 times daily) and monotherapy or pyridoxine/doxylamine 

combination (10-25 mg vitamin B6/12.5 mg doxylamine 3 or 4 times a day) as 

first-line therapy because of their proven efficacy and safety in the treatment of 

nausea and vomiting during pregnancy (ACOG 2018, Campbell et al.2016). On 

the other hand, RCOG does not recommend pyridoxine as the first-line treatment 

in the management of nausea and vomiting in pregnancy, but recommends 

antihistamines (RCOG, 2016). In randomized controlled studies, it has been 

reported that the use of vitamin B6 has a decrease in the severity of nausea and 

vomiting in pregnancy compared to placebo (Tsakiridis et al. 2019). In a 

Cochrane review of 41 studies and 5449 women, it was stated that studies 

supporting the use of pyridoxine/doxylamine were supported by limited 

evidence (Matthews et al. 2015). 

There is good evidence suggesting pyridoxine monotherapy or doxylamine / 

pyridoxine combination therapy as the first choice in the treatment of nausea 

and vomiting of pregnancy due to its efficacy and safety (Campbell et al. 2016). 

6.3.2. Antihistamines 

Doxylamine / pyridoxine 

Doxylamine is an H1 receptor antagonist that has been shown to be safe and 

effective in the treatment of nausea and vomiting in pregnancy. In a study 

conducted, the pyridoxine-doxylamine combination was compared to a placebo. 



 
 

253 

 

Doxylamine and pyridoxine formulation was reported to be an effective method 

in the treatment of nausea and vomiting during pregnancy (Koren et al. 2010). It 

was found that the frequency and severity of nausea vomiting decreased in 

women who have risks of experiencing nausea and vomitting in pregnancy and 

received doxylamine/pyridoxine treatment in the early period. Pregnant women 

should be informed that doxylamine/pyridoxine treatment should not be used for 

temporary relief and should be taken regularly to prevent the emergence or 

reduce the severity of nausea and vomiting. When nausea and vomiting cease, 

doxylamine/pyridoxine therapy should be tapered rather than stopped suddenly 

(Campbell et al. 2016). 

There is good evidence that women with a high risk of nausea and vomiting 

during pregnancy can benefit from doxylamine / pyridoxine as a preventive 

treatment in early pregnancy (Campbell et al. 2016). 

Other H1 receptor antagonists (eg. Dimenhydrinate, diphenhydramine) 

It is considered safe to use in the treatment of nausea and vomiting during 

pregnancy. In a study comparing the effectiveness of vitamin B6 and 

dimenhydrinate in the treatment of nausea and vomiting during pregnancy, it 

was found that both dimenhydrinate and vitamin B6 were effective in the 

treatment of nausea and vomiting during pregnancy, but dimenhydrinate was 

more effective in the management of nausea and vomiting than vitamin B6 

(Babaei and Foghaha 2014). 

There is good evidence for the use of H1 receptor antagonists in the 

treatment of acute or chronic attacks of nausea and vomiting of pregnancy 

(Campbell et al. 2016). 

6.3.3. Dopamine Receptor Antagonists 

Metoclopramide 

Dopamine antagonists reduce the stimulation of the vomiting center by 

blocking the dopamine stimulation and chemoreceptor trigger site in the 

gastrointestinal tract. Metoclopramide has been recommended as a second or 

third-line option in patients with persistent symptoms by ACOG, SGOC and 

RCOG (Fejzo et al. 2019; Tsakiridis et al. 2019). 

There is reasonable evidence that metoclopramide can be safely used as an 

adjuvant therapy in the treatment of nausea and vomiting of pregnancy 

(Campbell et al.2016). 

Phenothiazines 

Phenothiazines (i.e. promethazine, chlorpromazine, prochlorperazine, 

trifluoperazine, perphenazine) have been found to be safe for use in the 

treatment of nausea and vomiting during pregnancy. In randomized controlled 

studies, it has been reported that phenothiazines have a significant therapeutic 

effect against placebo in pregnant women with severe nausea and vomiting 
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(Campbell et al. 2016). 

There is good evidence for the use of phenothiazines as an adjuvant therapy 

in women with severe nausea and vomiting during pregnancy (Campbell et al. 

2016). 

6.3.4. Serotonin 5-HT3 Antagonists 

Ondansetrone 

Ondansetrone, which is used to prevent nausea and vomiting, inhibits 

serotonin receptors in the small intestine, vagus nerve and chemoreceptor trigger 

zone (Fejzo et al. 2019). While this drug was previously used only to manage 

side effects of chemotherapy treatment, it was later used in the management of 

nausea and vomiting in many different clinical settings (Andrade 2020). A small 

increase in the incidence of cardiac abnormalities has been reported in newborns 

exposed to ondansetrone, which is used in the treatment of nausea and vomiting 

during pregnancy (Carstairs 2016; Lemon et al.2020). Although both ACOG and 

RCOG recommend the use of ondansetrone as a second-line treatment in the 

management of nausea and vomiting in pregnancy, they recommend discussing 

the risks of very low probability birth defects with pregnant women (RCOG 

2016, ACOG 2018). 

Despite potential safety concerns regarding the use of ondansetrone in 

pregnancy, there is limited evidence that ondansetron can be used as an adjunct 

therapy in the treatment of severe nausea and vomiting of pregnancy when other 

antiemetic combinations have failed (Campbell et al.2016). 

6.3.5. Corticosteroids 

RCOG, ACOG, and SCOG recommend the use of corticosteroids in the 

management of nausea and vomiting in pregnancy when all other treatments fail 

(RCOG 2016; ACOG 2018; Campbell et al.2016). 

There is reasonable evidence that corticosteroid use should be avoided in 

the treatment of nausea and vomiting in pregnancy due to the possible increased 

risk of mouth clefts in the first trimester and should only be used in treatment-

resistant cases (Campbell et al. 2016). 

While RCOG does not recommend the use of diazepam in the management 

of nausea and vomiting during pregnancy, ACOG and SCOG do not make any 

recommendations. It is stated that diazepam reduces nausea but has no effect on 

vomiting (Tsakiridis et al. 2019). 

6.3.6. Rehydration 

If dehydration is detected during the evaluation of nausea and vomiting in 

pregnancy, intravenous rehydration may be necessary. In this case, attention 

should be paid to electrolyte imbalances in pregnant women and appropriate 

crystalloid therapy should be initiated (Campbell et al. 2016). It is stated that 

ACOG, RCOG, SGOC have recommended IV hydration in pregnant women 
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who cannot tolerate oral fluid intake or have clinical signs of dehydration. 

Although the normal solution with added potassium chloride is the most suitable 

method for IV hydration, this method should be applied taking into account the 

daily monitoring of urea and serum electrolytes. However, while ACOG and 

RCOG recommend the use of thiamine (vitamin B1) supplements to all women 

applying with prolonged nausea and vomiting to prevent Wernicke's 

encephalopathy especially before administration of dextrose or parenteral 

nutrition, the SOGC does not make any recommendations on this subject. RCOG 

recommends the use of low molecular weight heparin and thromboprophylaxis 

in cases of nausea and vomiting during pregnancy, unless there are 

contraindications. It has been stated that ACOG and SOGC do not suggest 

thromboprophylaxis in the management of nausea and vomiting during 

pregnancy (Tsakiridis et al. 2019). 

When all other treatments fail in the management of nausea and vomiting in 

pregnancy, RCOG and ACOG recommend enteral or parenteral therapy, while 

SOGC does not make any recommendations. It is stated that enteral tube feeding 

is associated with adequate maternal weight gain and favorable pregnancy 

outcomes in the management of nausea and vomiting. 

Parenteral nutrition is associated with a 25% risk of sepsis during 

pregnancy and a significant risk, including steatohepatitis if lipid emulsion is 

used, and parenteral nutrition should be recommended for pregnant women with 

excessive nausea and vomiting resistant to enteral feeding (Herrell 2014). 

7. Conclusion 

Since nausea and vomiting during pregnancy affects many pregnant women 

and this situation has serious consequences, safe and effective treatments are 

needed. Healthcare providers should evaluate complaints about nausea and 

vomiting in their first contact with pregnant women. Treatment of nausea and 

vomiting during pregnancy is mainly symptomatic, but can range from 

preventive measures to dietary and lifestyle changes, from pharmacological 

treatment to non-pharmacological treatments, from hospitalization to termination 

of pregnancy (Einarson et al.2007; Joulaeerad et al.2018). 

In conclusion, healthcare providers should be aware of evidence-based 

information in the treatment of nausea and vomiting in pregnancy, taking into 

account the maternal and fetal health and provide an integrated health service to 

pregnant women. 
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1. INFERTILITY AND COUNSELING 

Infertility is the condition of not having pregnancy in at least one year, 

despite unprotected sexual intercourse without using any contraceptive method. 

Infertility is an important problem and affects couples in reproductive age 

(Repokari et al. 2007; Kızılkaya Beji and Kaya 2012; Altıparmak and Aksoy 

Derya 2018; Kızılkaya Beji and Şahin 2019). Learning by a couple that they are 

not biologically capable of having a child is an unexpected, stressful experience 

that negatively affects their quality of life (Peterson et al. 2003, Kızılkaya Beji 

and Şahin 2012; Kaya and Şahin 2019; Çağlar and Oska 2020). In addition, 

infertility is a life crisis with social, cultural and religious aspects and emotional, 

social, medical and psychological problems also occur with infertility. Along 

with these problems, social isolation; disintegration in relationships; difficulty in 

living by remembering that others are fertile; feeling of decreased support from 

the social environment; hypersensitivity to issues related to fertility; definitions 

of infertility in the media are the issues that are addressed in the psychosocial 

effects of infertility (Kendall 2008; Yanıkkerem et al. 2008; Aşçı and Kızılkaya 

Beji 2012; Kaya and Şahin 2019; Çağlar and Oska 2020). 

Infertility causes depressive symptoms such as anxiety and stress, and 

psychological symptoms (Kızılkaya Beji and Kaya 2012; Kaya and Şahin 2019; 

Çağlar and Oska 2020) such as decreased self-esteem, both on men and women 

separately, and on couples. At the same time, it also causes psycho-social 

problems such as feeling guilt and shame (Rashibi et al. 2008; Kızılkaya Beji 

and Kaya 2012), communication problems, deterioration in sexual function and 

decrease in quality of life (Rashibi et al. 2008; Montazeri 2007; Verhaak et al. 

2007; Kızılkaya Beji and Kaya 2012; Çağlar and Oska 2020; Öztekin and Fırat 

2020). Social expectations also cause the grief experienced by the infertile 

couple to deepen and to be continuous. The diagnosis and treatment process of 

infertility causes a number of different effects and life changes in men and 

women. Social expectations for the woman are clear; motherhood is seen as the 

primary role in women's life. This role is expected of every woman, regardless 

of other life roles and expectations. Women are more exposed to many physical 



 
 

261 

 

and psychological changes caused by the procedures applied during infertility 

treatment and hormone therapy (Broeck et al. 2010; Kızılkaya Beji and Kaya 

2012; Koçyiğit 2012; Kırca and Pasinlioğlu 2013). As a result of this exposure, 

depression, anxiety, and sexual dysfunction increase in women and emotional 

well-being and quality of life are negatively affected (Carter et al. 2011; 

Kızılkaya Beji and Kaya 2012; Koçyiğit 2012; Kırca and Pasinlioğlu 2013; 

Çağlar and Oska 2020; Öztekin and Fırat 2020). In this process, with the effect 

of social pressure, women experience more anxiety and guilt than men. During 

medical diagnosis and treatment interventions, they have a more active 

responsibility to solve infertility problems than men (Applegarth 2006; 

Kızılkaya Beji and Kaya 2012; Koçyiğit 2012; Kırca and Pasinlioğlu 2013). 

Men, on the other hand, take more active roles in the treatment of male-induced 

infertility and experience many problems such as decreased self-esteem, loss of 

self-esteem, incompetence thoughts, isolation, loneliness, guilt, fear, anger, 

shame and disappointment. Not being a father changes the view of "being a 

man" negatively with the effect of the emotional stress and crisis experienced by 

the individual. While men more easily accept not being able to have children, 

women take a more willing and determined role in treatment (Applegarth 2006; 

Kızılkaya Beji and Kaya 2012; Koçyiğit 2012; Kırca and Pasinlioğlu 2013; 

Çağlar and Oska 2020). 

In addition to all these negative effects of infertility on men and women, the 

fact that it is experienced as a life crisis, the inability to develop coping 

mechanisms with the stress and anxiety experienced, and the loss of life control 

that comes with infertility reveals the necessity of providing counseling to 

infertile individuals/couples (Applegarth 2006; Cousineau and Domar 2007; 

Donkor and Sandal 2007; Kızılkaya Beji and Kaya 2012; Koçyiğit 2012; Kırca 

and Pasinlioğlu 2013; Çağlar and Oska 2020). It is known that counseling 

services positively affect the treatment of infertile couples, increase live birth 

rates, and reduce conflict between couples, depression and anxiety (Van den 

Broeck et al. 2010; Kaya and Şahin 2019; Çağlar and Oska 2020). However, 

consultancy services are not provided at the desired level. One of the biggest 

challenges is that little is known about how to provide effective counseling that 

will benefit infertile couples and how to transfer them to routine practices 

(Çoşkun et al. 2009; Aşçı and Kızılkaya Beji 2012; Kaya and Şahin 2019; 

Çağlar and Oska 2020). 

2. COUNSELING TYPES USED IN INFERTILITY 

Infertility counseling is defined as consultancy services provided both for 

men and women separately, as well as for the couple by a reliable and expert 

person(s) in order to gain knowledge and skills, raise awareness and help them 

make decisions in the phase of infertility diagnosis and treatment and after 

treatment (Çoşkun et al. 2009; Sezgin and Hocaoğlu 2014; Güngör and 

Kızılkaya Beji 2015). Providing couples with information about the diagnosis 
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and treatment of infertility, finding an effective solution for the problems that 

develop and are likely to develop by making the couples aware of their own 

situation constitute the objectives of infertility counseling (Aşçı and Kızılkaya 

Beji 2012; Sezgin and Hocaoğlu 2014; Güngör and Kızılkaya Beji 2015). 

Infertility counseling has gained importance especially at the end of the 20th 

century in order to increase the success of assisted reproductive techniques in 

Reproductive Health Centers and it has been accepted as a mandatory counseling 

service for couples trying to have children with assisted reproductive techniques 

with the Human and Embryology Act, which first became law in England in 

1990 (Monach 2013).  

Considering the types of counseling used in infertility, the types of 

counseling to inform, explain and make decision; supportive counseling and 

therapeutic counseling are used (ESHRE 2001; Van der Broeck 2010). 

2.1. Counseling to Inform, Explain and Make Decision 

It is a type of counseling in which couples are informed about infertility 

diagnosis and treatment processes. With this counseling, the possible impact of 

the decision to start, to continue or to stop treatment on their lives is explained to 

the couples. By discussing the infertility status with the couple, the couple will 

be helped to make the most appropriate decision for them (ESHRE 2001; Van 

der Broeck et al. 2010). 

2.2. Supportive Counseling 

This type of counseling intervenes to reduce the stress experienced by 

infertile individuals and couples. It is often used in conjunction with therapeutic 

counseling (ESHRE 2001; Van der Broeck et al. 010). 

2.3. Therapeutic Counseling 

Many models (such as individual, couple and group) and initiative 

strategies (such as problem solving, coping strategies) are used in this type of 

consultancy, which is mostly applied together with supportive counseling. These 

models and strategies are based on theoretical foundations such as 

psychodynamic psychotherapy, cognitive behavioral techniques, and solution-

oriented psychotherapy in the literature (ESHRE 2001; Van den Broeck et al. 

2010; Aşçı and Kızılkaya Beji 2012; Kızılkaya Beji and Kaya 2017). 

- Individual counseling and Couple counseling 

Individual counseling allows the identification of distress and dysfunctions, 

discussion and resolution of pre-existing and infertility-associated disorders. 

In couple counseling, issues such as relationship and marital problems 

between couples, decision-making phase regarding treatment and providing 

solutions in case of conflict are also useful. It is a suitable type of counseling to 

deal with stressors that put the couple in trouble, such as the feeling of loss and 

mourning shared between spouses, intervened sexual life, financial problems, 

and prolonged medical treatment process with infertility diagnosis (Kızılkaya 

Beji and Kaya 2017). 
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Counseling by infertile individuals alone (individual counseling) or with 

their spouse (couple counseling) can help reduce the effects of infertility. With 

this type of counseling, it is aimed to determine the individual/couple's thoughts 

about infertility, their desire to have children, their emotional feelings and social 

effects associated with infertility, and to determine a roadmap by helping the 

individual/couple to cope with the situations caused by infertility. Couple 

counseling is beneficial in increasing couples' harmony with each other and 

enabling them to make joint decisions. Infertile couples should be supported as 

much as possible to find an activity for themselves, to participate in activities 

that will please them (such as going to the hairdresser, planning a short vacation, 

spending time with friends) to take steps to relax (such as exercise, yoga, 

listening to music). In helping and supporting the individual/couple, it may be 

helpful to ask the individual/couple to create a written roadmap. The purpose of 

this roadmap is to define what can be controlled in an uncontrollable life crisis 

(ESHRE 2001; Van den Broeck et al. 2010; Aşçı and Kızılkaya Beji 2012; 

Kızılkaya Beji and Kaya 2017). The roadmap of the individual/couple should 

include 'satisfaction with their lives', marriage, troubled situations from the 

beginning of the relationship to this day, flowcharts of different options (when 

there is no pregnancy, miscarriage or live birth) and 'plan B' and 'plan C' from 

the beginning of treatment. This roadmap should be planned for each individual 

from the beginning of treatment, and then the couples' plans should be compared 

and discussed with the couple. If necessary, this roadmap should be rearranged 

after treatment (ESHRE 2001; Van den Broeck et al. 2010; Aşçı and Kızılkaya 

Beji 2012; Kızılkaya Beji and Kaya 2017). 

- Telephone counseling 

This type of consultancy has a widespread usage area due to its low cost 

and its ability to reach many people. Information and support is provided to 

individuals and couples on how to cope with emotional and psychological 

reactions and problems caused by infertility (Çoşkun et al. 2009; ESHRE 2001; 

Aşçı and Kızılkaya Beji 2012; Kızılkaya Beji and Kaya 2017). 

- Group counseling 

They are groups in which infertile couples share as much information about 

infertility, express their infertility-related problems, feel that they are not alone, 

and can produce individual solutions by using the experiences of other group 

members in 10-12 sessions. No advanced professional counseling or 

psychological therapy is given in these sessions. The aim is for individuals with 

similar problems to share their problems together, to see other individuals' 

coping methods and to understand that they are not alone and to develop their 

own coping methods. Individuals who feel lonely and isolated, who have no one 

to talk to about infertility and/or who think that no one understands them, who 

say that their only emotional supporter is their spouse, and who state that 

infertility affects their life satisfaction can be included in these groups (Clapp 

and Adamson 2006; Van den Broeck et al. 2010; Aşçı and Kızılkaya Beji 2012; 
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Kızılkaya Beji and Kaya 2017). 

- Self-help groups 

'Self-help group' is a support structure that emerges based on individual 

experiences regarding infertility. These support structures are carried out studies 

to draw attention to the effects of infertility, to raise public awareness about 

infertility and to reduce political effects in some countries such as Germany and 

America (Aşçı and Kızılkaya Beji 2012; Kızılkaya Beji and 2017). In self-help 

groups, both medical information is provided to the group and sessions are held 

in which experiences are shared. In such activities, each member of the group is 

conditioned to contribute to the success of the group. The autonomy and struggle 

of the participants are supported (Coşkun et al. 2009). 

When the literature is examined, it is also reported that when infertile 

couples are included in these groups, mostly consisting of individuals who have 

experienced infertility, or when infertile couples are provided to meet with group 

members, helping themselves during the treatment process is supported. For this 

reason, self-help groups are among the effective types of counseling in the 

literature (ESHRE 2001; Aşçı and Kızılkaya Beji 2012; Kızılkaya Beji and Kaya 

2017). 

- Professionally created group work 

These are therapeutic sessions in which the infertile individual and the 

couple are informed about their problems, their personal and environmental 

reactions to the disease are discussed, the reactions to the treatment results are 

evaluated, and the psychosocial and legal aspects of establishing a family are 

explained (Bond 2000; Coşkun et al. 2009). 

Professionally created group works can be formed by people who are 

recommended to be experienced in the field of mental health. The structure of 

the groups to be formed varies, and there may be open-closed sessions that allow 

the participation of each individual, or groups that focus on a single situation can 

be formed (Aşçı and Kızılkaya Beji 2012). Special counseling is provided for 

some special groups and situations such as "patients under severe stress", 

"individuals with multiple pregnancy", "patients who have sexual problems as a 

result of the side effects of treatment" (Boivin et al. 2001; Coşkun et al. 2009). 

The knowledge and experiences of the healthcare professionals that make up the 

group are important in the selection of group members. It is not mandatory to 

create group members only from those who are followed in the clinic at that 

moment. If there are people who are thought to benefit the group (such as those 

who adopted without seeking treatment, a healthcare professional who has 

experienced infertility, people who have been treated before), they can be 

included in the group. The person who will form the group does a pre-interview 

with each member of the group. Speaking exercises, role plays, biographies of 

group members and personal experiences are included in group work (ESHRE 

2001; Aşçı and Kızılkaya Beji 2012; Kızılkaya Beji and Kaya 2017). 
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3. COUNSELING STEPS IN INFERTILITY 

Some steps are applied in the counseling phase in infertility, respectively. 

These; 

- Meeting and building trust, 

- Sharing the predicted causes for infertility, making decisions about 

diagnosis, continuing and informing about the results, 

- Elaborating the options and deciding and maintaining the treatment option 

to solve the problem of infertility, 

- Evaluating the treatment results (Kızılkaya Beji and Kaya 2017). 

During the counseling phase, the couple should first be introduced to the 

infertility team, and the appropriate environment in which to express themselves 

should be prepared. 30-60 minutes is sufficient for the duration of the meetings 

held by the couple together and separately. Infertility is handled with its medical, 

social and psychological dimensions. During the counseling, sexual issues 

should be discussed with the couple. The problems experienced by the 

individual and the couple due to infertility should be confirmed, and the couples 

should be given basic information and training about the physiology of the 

reproductive process. In addition, the couple's chances of success in treatment 

should be evaluated (Clapp and Adamson 2006; Çoşkun et al. 2009; ESRE 

2001; Bond Kamel 2010; Aşçı and Kızılkaya Beji 2012; Kızılkaya Beji and 

Kaya 2017). 

During the consulting process, sharing the predicted reasons for infertility, 

making decisions about diagnosis, continuing and informing about the results 

should be provided secondarily. Couples should be informed about possible 

causes of infertility. The cause of infertility predicted for them and their spouses 

and their individual success chances should be explained, and information 

should be given about the procedures to be followed in diagnosis. The tests to be 

made during the diagnosis phase, how long the tests will take, the contribution of 

the couple/individual to the diagnosis and what kind of results will be obtained 

are explained to the couples. Couples are informed about the results of the 

diagnostic process (Çoşkun et al. 2009; ESHRE 2001; Kendall 2008; Aşçı and 

Kızılkaya Beji 2012; Kızılkaya Beji and Kaya 2017). 

In the counseling process, options to solve the infertility problem should be 

reviewed in detail and the treatment type should be decided. Treatment options 

suitable for the diagnosis of infertility should be presented to the couple, and 

they should be made to decide on the option that best suits them (such as living 

without a child, adoption, starting treatment). Couples should be given the 

opportunity to ask questions about treatment options, and the positive and 

negative aspects of their decision should be discussed with the couple. If the 

couple is in the phase of maintaining treatment, they can be included in support 

groups formed by other couples, where they can express their feelings and 

develop individual coping methods (Clapp and Adamson 2006; ESHRE 2001; 
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Aşçı and Kızılkaya Beji 2012; Kızılkaya Beji and Kaya 2017). 

At the last stage of the counseling, the results of the treatment should be 

evaluated, and it should be ensured that the individuals and the couple are 

prepared for all kinds of positive or negative results. Pregnancy may occur as a 

result of infertility treatment, and it may be unsuccessful or couples may choose 

to stop treatment. At this stage, each member of the counseling team is 

responsible for providing individualized care. At the end of each step, 

psychosocial risk factors such as sleep problems, sexual dysfunction, eating 

disorder, increased social isolation, increased anxiety, hopelessness, suicidal 

tendencies, obsessive-compulsive behaviors, and depression findings should be 

evaluated, and if detected, they should be referred for psychological or 

psychiatric help (Clapp and Adamson 2006; ESHRE 2001; Aşçı and Kızılkaya 

Beji 2012; Kızılkaya Beji and Kaya 2017). 
 

4. CHARACTERISTICS OF THE INFERTILITY COUNSELOR 
 

The need of infertile individuals and the couple for professional support is 

inevitable. Since infertility is seen as a medical problem by individuals, they 

prefer to go to a physician instead of a psychologist or psychotherapist. While 

the physician deals with the basic problem of the individuals and the couple, the 

individuals and the couple try to cope with the psychological problem on their 

own (Yanıkkerem et al. 2008; Kızılkaya Beji and Kaya 2012). In Turkey, the 

rights of infertile couples and individuals are protected by international 

conventions with "International Planned Parenthood Federation (IPPF) 

Reproductive and Sexual Rights Declaration". However, the information, 

education and counseling services given to the infertile individual regarding the 

health status are still insufficient (Coşkun et al. 2009; Kızılkaya Beji and Kaya 

2012). Infertility counseling should be given by professionals who have a 

diploma in the field of mental health, who have a certificate of authorization to 

provide consultancy, who are educated in the medical and psychological field of 

infertility, who have clinical experience and who can continue their education in 

order to follow innovations in the field of infertility. (Ahuja 2009; Kızılkaya Beji 

and Kaya 2012). In addition, a professional team work should be done to meet 

both physiological and emotional needs of the individual during the counseling 

process. For the physiological evaluation of infertility, the team should include a 

physician, embryologist, midwife/nurse, as well as a psychologist, psycho-

therapist, and psychiatrist (Yanıkkerem et al. 2008; Kızılkaya Beji and Kaya 

2012; Kızılkaya Beji and Kaya 2017). In addition, the infertility counselor must 

be confidential and able to communicate effectively. He/she should be tolerant, 

respectful, patient and honest by approaching individuals and couples with a 

sense of realism, and should not leave the role of defending patients' rights. 

He/she should know about the diagnosis, treatment and care of infertility and 

how infertility is perceived in different cultures. He/she should know the 

emotional and psychological effects of the process on individuals, listen to the 
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couple's concerns, positive and negative thoughts without comment and 

approach them without prejudice. He/she should know the legal and ethical 

framework for infertility and its treatment, and be open to education and 

research. He/she should be competent in reproductive health practices in the 

treatment process and act in accordance with the directing and referral criteria 

for advanced supportive care when necessary. In addition, counselors should 

identify the couple's problems, help them find appropriate coping ways and 

solutions, and involve the couple in the process (Monach 2013; Covington and 

Burns 2006; McKinney et al. 2005; Kızılkaya Beji and Kaya 2017). 

5. THE ROLES OF MIDWIVES IN INFERTILITY COUNSELING 

With infertility counseling, it is aimed to inform individuals during the 

treatment process, to understand them and to support them according to their 

positive or negative results, and to teach coping mechanisms after individuals 

are diagnosed with infertility (Güleç et al. 2011; Sezgin and Hocaoğlu 2014; 

Aksöz 2020). In addition, the aim of infertility counseling is to support the 

couples' decisions and prevent them from perceiving infertility as a crisis. 

Taking successful results of individuals from infertility centers depends on the 

team's ability to fulfill its roles and responsibilities in harmony. The midwife 

should be effective in the education and counseling of the patients, taking 

complete and precise anamnesis of them, and directing them to diagnosis and 

tests. The wish of all infertile individuals is to complete the process successfully, 

but these individuals have different personality traits. Due to this difference, 

enough time should be allocated for each individual. The behaviors they exhibit 

during stress, the way they manage the crisis situation, and the situations that 

will make these individuals happy and hopeful during the treatment process 

should be analyzed (Güngör and Kızılkaya Beji 2015; Aksöz 2020). 

During the counseling process, the midwife should be similing, tolerant and 

show a gentle attitude while communicating with individuals. Because 

individuals may have been trying to cope with this problem for a long time. The 

long-lasting treatment process may have worn the couple economically and 

psychologically. Therefore, they should be encouraged to gain trust in midwives 

and healthcare teams. Midwives should provide information, harmonize the 

individual/couple and family with team members, support the couples and help 

them voice their problems. Infertility counseling is a service that should be 

provided before, during and after treatment with all infertile individuals and 

couples (Güleç et al. 2011; Aksöz 2020). Midwives should also have 

information about alternative medicine and practices (Yılmaz and Oskay 2015; 

Aksöz 2020). Because couples turn to alternative medicine or use different 

relaxation methods during the infertility treatment process (Smith et al. 2010; 

Ried and Stuart 2011; Aksöz 2020). Some of these methods include yoga, 

meditation, self-hypnosis, doing sports, walking and puzzle solving (Ried and 

Stuart 2011; Aksöz 2020). 
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Getting a complete and detailed anamnesis from the couples they meet 

allows the midwives to get to know and evaluate them culturally. Family 

relationships, social support and conditions of women known to be particularly 

affected by the diagnosis of infertility should be evaluated. The society in which 

the couple lives should be examined and how habits, customs and traditions 

affect the couple should be evaluated. In this respect, midwives should actively 

use their advocator, holistic and observer roles while providing counseling and 

care to infertile couples (Amanak et al. 2014; Aksöz 2020). In addition, they 

should have an eqalitarian perspective in the health care services they provide 

throughout their lives in improving and supporting women's health (Aksöz 

2020). 
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The World Health Organization defines babies born before 37 weeks of 

gestation as preterm babies (WHO, 2017). Although recent developments in 

neonatology in developed countries increase the survival rate of babies with low 

gestational week (Glass et al., 2015), most preterm babies need neonatal 

intensive care units (Cong et al., 2017; Nelson & Bedford, 2016). Accordingly, 

while the neurocognitive development of the newborn is at a very critical stage, 

the newborn brings up against many stress factors such as bright light, painful 

invasive intervention in the neonatal intensive care unit and has difficulty in 

adapting to postpartum life (Morag and Ohlsson, 2011; Lupien et al., 2009). 

Neurodevelopment of the newborn is negatively affected by the stress 

experienced during her/his stay in intensive care (Liaw et al., 2010; Weber & 

Harrison, 2018). As a matter of fact, stimulation of the sensory organs caused by 

many environmental stressors and the care provided in the Neonatal Intensive 

Care Unit (NICU) can affect the brain structure and functions (Ranger & 

Grunau, 2014; Smith et al., 2011; Sanders & Hall, 2018). Permanent 

neurodevelopmental problems, learning disorders, behavioral problems, decrease 

in motor skills and other developmental problems are found in most of these 

surviving babies (Ohlsson & Jacobs, 2013; Nelson & Bedford, 2016; Moody et 

al., 2017; Chen et al., 2013). It is reported that most of these babies around the 

age of 8 have a very low school success, need additional educational support, 

and more than 20% need personal care support (Ohlsson & Jacobs, 2013; Eras et 

al., 2013). 

 Individualized Developmental Care in Newborns 

Developed by Heidelise Als in 1982, Individualized Supportive 

Developmental Care is a care model aimed at ensuring neurological 

development and optimal organization in preterm babies, understanding the 

neurobehavioral competencies of the baby, and preventing long-term negative 

consequences associated with the physical environment (Silberstein & 

Litmanovitz, 2016). Heidelise Als argued that a theory is necessary to 
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understand the infant's individual organism and development in studies on 

babies and developed the synactive theory (Als, 1982). This model, which is 

based on the Synactive Theory, defends the behavior of the infant at the 

threshold of stability and stress, the primary communication tool. The synactive 

theory is based on the hypothesis that the regulation of the care given to the 

newborn and the intensive care environment according to the individual needs of 

the baby will strengthen the physiological organization of the baby by reducing 

the stress of the baby and as a result, the brain development will be positively 

affected (Sarı & Çiğdem, 2013). The approach known as developmental care 

includes minimizing the impact of stressful procedures and creating the best 

possible conditions for adequate brain development. Adoption of the 

developmental care philosophy requires extensive behavioral observations of the 

premature newborn and provides individually tailored care on this basis (Als, 

2009).  

In the study named "Bir Kalite İyileştirme Projesi - A Quality Improvement 

Project", the sample group consists of 87 babies born before 32 weeks (44 

experiments, 43 controls). They found that the babies in the experimental group 

were discharged an average of 25 days earlier than the babies in the control 

group and gained weight faster (Moody et al., 2017). In a randomized controlled 

study conducted by Sannino et al., (2016), it was determined that the 

Individualized Supportive Developmental Care (ISDC) program administered to 

babies younger than 32 weeks significantly reduced neurodevelopmental 

problems in babies and decreased the hospitalization time of babies (Sannino et 

al., 2016). 

In a meta-analysis study in which Ohlsson and Jacobs (2013) included the 

18-month follow-up of 627 preterm newborns, it was determined that there was 

no statistically significant difference between the babies who were applied ISDC 

and the control group in terms of hospital stay, mortality and morbidity rates 

(Ohlsson & Jacobs, 2013). In a study conducted by Als et al., 2012, babies born 

between 27-33 weeks of gestation and receiving individualized supportive 

developmental care during hospitalization were followed for nine months, and it 

was determined that neurological behavior and brain electrophysiology of these 

babies developed significantly (Als et al., 2012). 

Basic Components of Individualized Developmental Care in Newborns 

The positive effects of ISDC on newborn health and care quality can be 

listed as improvement in physiological parameters and neurodevelopmental 

functions of newborns, decrease in hospital stay, decrease in care costs, decrease 

in stress levels of parents, increase in parental role. Although there are different 

groupings in the literature, the important components of individualized 

developmental care in the newborn are as follows; 

1) Organizing the environment - creating a healing environment, 

2) Family centered care, 
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3) Kangaroo care, 

4) Suitable position, 

5) Providing sleep patterns, 

6) Supporting non-nutritive absorption (Als & McAnulty, 2011; Sweeney et 

al., 2011). 

Organizing the Environment - Creating a Healing Environment 

Babies cared for in the NICU are routinely exposed to sound levels and 

frequencies that they are not ready to cope with developmentally (Smith et al., 

2018). Numerous studies argue that the effects of noise on heart rate, respiratory 

rate and oxygen saturation are more pronounced in premature infants than full-

term infants (Cardoso et al., 2015; Hassanein, Raggal, & Shalaby, 2013). 

An example of a suitable stimulus might include the acoustic recording of 

the baby's mother. Numerous studies have shown that exposure to recorded 

maternal voices can affect the physiological status of infants in NICUs. In a 

related study, researchers found that infants exposed to maternal sound 

stimulation experienced fewer cardiorespiratory events compared to infants 

exposed to routine hospital sounds, and concluded that maternal sound 

stimulation may provide short-term improvements in the physiological stability 

of preterm infants (Doheny et al., 2012). Similarly, another study monitored the 

heart rate of preterm babies in the NICU at times of exposure to maternal voices 

and general hospital background noise, and it was found that all babies showed 

lower heart rates when exposed to maternal voice recordings. This led the 

researchers to conclude that maintaining the premature baby's natural 

environment as much as possible by exposure to maternal sounds can create a 

more soothing environment that promotes sleep and recovery while increasing 

the baby's autonomic balance (Rand & Lahav, 2014). It was found that preterm 

babies exposed to recorded mother's voice and heartbeat showed significantly 

greater auditory cortical development compared to preterm babies who heard 

routine hospital sounds (Webb et al., 2015). Therefore, future research should 

focus on methods of reducing alarm noise and other non-human sounds that can 

stress the baby, while at the same time seeking to identify the types of 

stimulation that will create the most calm, developmentally supportive acoustic 

environment possible to ensure optimal neurodevelopment of preterm babies 

(Smith, Ortmann, and Clark, 2018). 

In NICUs, it is suggested that the average light intensity should be 10-600 

lux, 300-580 lux during the day and 30 lux at night (Arpacı & Altay, 2017). In 

Morag and Ohlsson's (2011) meta-analysis study, it was determined that cyclic 

lighting increases weight gain and decreases wakefulness periods in newborns. It 

is important to cover the incubator with a blanket to reduce the sound of monitor 

alarms, to gently open and close the incubator doors, and to prevent the sound 

entering the incubator (Sehgal & Stack, 2006). Should be spoken in a low voice. 

In addition to the mother's voice, it is stated that the rhythmic and recommended 
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decibel music plays an energizing, soothing, stimulating, stimulating role for 

preterm newborns by covering the unwanted noise in the NICU and has a 

positive effect on physiological parameters. The light in the environment should 

be at a level that allows the baby to notice color changes (jaundice, cyanosis, 

etc.). Bedside lighting should be used in interventions (Dağcı, Keleş & Yazıcı, 

2019). 

Family Centered Care 

High-risk infants are both dependent and vulnerable to the NICU 

environment. Although they are dependent on the NICU for the maintenance of 

their physiological functions, they are also vulnerable to all stress factors 

inherent in fetal development that occur outside the uterus in the artificial 

environment of the NICU. As the premature baby matures, the quality of the 

environment the baby is in plays a critical role in recovery, growth and 

development (Altimier & Phillips, 2016). 

Interaction between a baby and a parent begins in the prenatal period and 

continues throughout childhood with social-emotional experiences including 

gestures, crying, smiling, looking at each other and speaking in the postpartum 

period (Franck & O'Brien, 2019). Partnerships with families are crucial for 

optimizing the developmental outcomes of babies in the NICU. Family is an 

integral part of developmental care and normal development cannot occur 

without a family (Altimier & Phillips, 2016). In recent years, as 

neurodevelopmentally supportive care has gained importance, it has become an 

indispensable component of this process in family-centered care. Family-

centered care plays a critical role in the baby's recovery, growth and 

development. In order to provide the best possible treatment and environmental 

conditions for the proper development of the vital functions of the newborn, it is 

necessary to support the psychological attachment processes between parents 

and newborns, which are very important in terms of long-term health (Westrup, 

2015). 

The concept of family-centered care includes a care philosophy that 

recognizes that the family has the greatest impact on an infant's health and well-

being over time (Altimier & Phillips, 2016). Family-centered care is defined as 

an approach to planning, delivering and evaluating healthcare services based on 

positive relationships between healthcare professionals, patients and families. 

Family-centered developmental care practices have been developed in order to 

meet the needs of parents, to receive the service appropriate to their 

expectations, to participate in the care of parents, to encourage baby-parent 

attachment, to be included in the decision-making process, to increase their 

confidence, to decrease anxiety and to accelerate the recovery process of the 

baby (Banerjee et al., 2018; Çelik, 2018). 

In the medical literature, it has been shown that educating parents about the 

basic care of their babies improves the clinical outcomes of babies, allowing 
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parents to participate in care and being the primary caregiver can improve 

weight gain and breastfeeding rates (O'Brien et al., 2017; Verma et al., 2017; Yu 

et al., 2017). It has been suggested that a supportive family environment and a 

positive bond between parents and baby lead to positive neurodevelopmental 

outcomes in premature babies (Treyvaud et al., 2016, Treyvaud et al., 2012). It 

has been found that family-centered care supports the care of the baby by 

enriching the environment, improving cognitive and physical growth, and 

promoting the early developmental process (from birth) (McEwen, 2003; 

Treyvaud et al., 2016). It is emphasized that family-based interventions not only 

benefit the neurodevelopment of newborns, but also reduce parental stress, 

increase satisfaction, and reduce costs when applied in neonatal intensive care 

units (Welch & Myers, 2016). In another study in which family-centered care 

was applied, it was found that there was a significant improvement in weight 

gain, decreased hospital re-admission and positive parental outcomes (baby care 

skills, parental satisfaction, decreased anxiety, stress and depression) in the 

intervention group compared to the control group (Ding et al., 2019). Family-

centered care should not only protect from the effects of toxic stress, but should 

be the ultimate goal to ensure that neurodevelopment is supported to normal 

standards (as in the putative optimal development for term babies) (Altimier & 

Phillips, 2016). Considering the numerous benefits of family-centered care, it is 

seen that it is an extremely important practice to contribute positively to the 

growth and development of both preterm babies and term babies and to improve 

long-term health outcomes. 

Kangaroo Mother Care (KMC)  

In the intensive care setting, newborns are faced with a series of stress 

factors such as illness, noise, light, repetitive painful stimulants, administration 

of analgesics, and administration of drugs in a period when they are not 

developmentally ready. The newborn is deprived of behaviors such as mother's 

voice, mother-baby interaction, mother's touching, sniffing and breastfeeding. 

Being together with many stressors affects the physical, psychological and 

intellectual development of the newborn. Therefore, the mother's postnatal 

interaction with her baby should be supported as early as possible (Akarsu, 

Tuncay, & Alsuç, 2017; Kurt et al., 2021). "Kangaroo Care" is a method of 

placing the baby between the breasts of the mother in a way that direct skin 

contact with the face facing the mother and embracing the baby (Koç & Kaya, 

2017). Skin contact with mother (or father) is directly neuroprotective and 

supports brain plasticity (Philips, 2013). When performed only six hours a week 

for 8 weeks, it has been shown that the baby's brain activity accelerates brain 

maturation in electroencephalogram (EEG) monitoring (Ludington-Hoe, 

2010). In another randomized controlled study, it was found that the intervention 

group received higher scores for arousal, self-regulation, non-optimal reflexes, 

movement quality, and breastfeeding success, and the transition to full enteral 
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feeding was earlier compared to the control group (Farrash et al., 2019). It has 

been shown that both mother and father oxytocin levels increase significantly 

during kangaroo care and reduce stress and anxiety responses in mothers and 

fathers of premature babies (Scher et al., 2009). Skin contact with mother (or 

father) is the ultimate healing environment for newborn babies, giving parents 

the opportunity to partner with families by giving an active role in the care and 

recovery of their babies, facilitating supportive positioning and retention. It 

provides closeness to maternal odors, which contributes to the sleep cycle and 

thus the sleep-wake pattern is preserved (Cong et al., 2015). Skin-to-skin therapy 

improves optimal autonomic and physiological stability and helps to minimize 

stress and pain by reducing pain indices, protecting the skin by supplying 

moisture and promoting thermoregulation. Milk secretion increases in the 

mother and facilitates optimized breastfeeding. In all these ways, kangaroo care 

supports optimal brain development, promotes healing and growth, improves 

parent-infant bonding, reduces infection rates, and shortens hospital stay 

(Altimier et al., 2016). For these reasons, kangaroo care is seen as the basis of all 

neuroprotective care (Ludington-Hoe, 2010). Although the studies on this 

subject are focused on the neonatal intensive care unit (NICU) in the literature, it 

is seen that there are very few studies with term babies with normal birth weight 

(Walters et al., 2007). Immediately after birth, mother and baby touching each 

other contributes to both physical and mental development of the newborn. The 

time period right after birth is the most suitable time to initiate a positive 

mother-infant relationship, as attachment is the most intense period (Koç & 

Kaya, 2017). In this context, midwives play an important role in starting mother-

baby communication and breastfeeding as soon as possible after birth, especially 

in term babies. 

Appropriate position 

Among the developmental supportive activities, giving the appropriate 

position has the purpose of supporting the premature baby's body as close to the 

position in the uterus as possible. Providing a developmentally supportive 

positioning in the NICU, which not only affects neuromotor and musculoskeletal 

development, but also physiological function and stability, thermal regulation, 

bone density, neurobehavioral organization and facilitating sleep, calmness and 

comfort, optimal musculoskeletal integrity. system development (Altimier & 

Phillips, 2016). 

In the NICU environment, the baby's supportive body environment 

increases the baby's sense of security, reduces stress and prevents excessive 

energy expenditure. Creating a "nest" with soft borders and a padded foot roll 

for foot support provides the newborn with postural, behavioral and 

physiological stability, and improves the baby's ability to remain in the midline, 

flexed, and closed position. Babies within soft boundaries are generally calmer, 

require less medication, sleep longer and gain weight faster. Holding newborns 
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should be done with slow, gentle, modulated movements with the baby's limbs 

bent and closed, which may require a four-handed technique in very fragile 

babies. Educating, coaching, and guiding parents in developmentally appropriate 

positioning and management will not only be beneficial for parents and babies, 

but can also save time for healthcare professionals by engaging parents in caring 

tasks that they can competently accomplish (Altimier & Phillips, 2016). 

In the studies of Gouna et al. (2013), it was stated that positioning the 

preterm increases lung function and the left lateral position can be used as an 

alternative to the prone position for mild respiratory insufficiency. In the 

literature, it is stated that gastric emptying is provided as the physiological 

benefits of side-lying and the oxygenation rate is increased when the affected 

lung is placed on top of the baby with unilateral lung disease (Aydın & Çiftçi, 

2015). According to the APA recommendation, the most suitable lying position 

for preterm babies within individualized developmental care in NICUs is the 

prone position (Dağcı, Keleş & Yazıcı,2019). 

Providing a Sleep Pattern 

Newborns spend most of their time sleeping. During the late fetal and early 

neonatal stages of human development, the primary activity of the brain is 

sleeping. Sleep plays an important role in regulating body temperature and 

energy saving (Mahmoodi, Arbabisarjou, & Rezaeipoor, 2015). In addition, 

spontaneous activity such as twitching during neonatal rapid eye movement 

(REM) sleep appears to be vital in the self-organization of central nervous 

system circuits and somatotopic maps (Tiriac et al., 2012). Therefore, at the 

behavioral level, sleep is the neuronal restitution and detoxification process at 

the cellular level, and is the most important behavioral situation, especially in 

preterm babies (Teunis et al., 2017). In the NICU environment, light, invasive 

procedures, noise, and caregiving activities are known to disrupt neonatal sleep 

and therefore are assumed to have an additional negative effect on the vulnerable 

brain (Levy et al., 2017). Bertelle et al. (2005) evaluated the sleep quality of 

preterm babies who were born 32 weeks and before they gave care and were 

able to maintain spontaneous ventilation, and in babies who received 

developmental care (reducing light levels, reducing noise, using head, back and 

feet supportive beds, swaddling hands to facilitate sleep, non-nutritive They 

found that total sleep times increased and the time to fall asleep shortened with 

active sleep time. Sleep is an important action for growth and development not 

only in preterm babies but also in term babies. In a study examining sleep 

patterns and its effects, it was concluded that lullaby and classical music applied 

to term babies in neonatal intensive care had a positive effect on body 

temperature and oxygen saturation and reduced stress symptoms (Alay & 

Esenay, 2019). 
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 Promoting Non-Nutritive Breast-feeding - Sucking 

Scientific evidence shows that breastfeeding is the most appropriate method 

for infant feeding. Breastfeeding is the most powerful and well documented 

preventive method that reduces common causes of infant morbidity. Swallowing 

and sucking skills in newborns occur at 34 weeks of gestation. Sucking skills are 

not fully developed before this week (Altimier and Phillips 2013). During gastric 

tube feeding, non-nutritive suction is used to improve sucking behavior and 

facilitate digestion of enteral nutrients during the transition from tube to breast 

or bottle. As a result of the meta-analysis study conducted by Foster et al., It was 

revealed that non-nutritive sucking did not have any side effects, it facilitated the 

transition from gastric tube to oral nutrition and the transition from oral feeding 

to full oral nutrition and shortened the duration of hospital stay (Foster et 

al.2016). It has been demonstrated that preterm babies, when supported with a 

pacifier, exhibit less defensive behavior during feeding with a gastric tube, spend 

less time in hectic and active situations after feeding, and fall asleep faster 

(Pinelli & Symington 2005). Non-nutritive sucking has been a part of 

developmental care for newborns in light of its benefits stated in the literature. 

Sarı and Çiğdem (2013) suggest that giving oral stimulation to newborns from 

the 23rd week of gestation, helping them to touch their mouth with their hands, 

and supporting non-nutritious sucking will be beneficial. Breastfeeding should 

be supported with premature pacifiers to support the development of the chin 

and the feeding pattern during nasogastric / orogastric feeding of newborns who 

do not have the ability to feed by sucking at 28-30 weeks of gestation (Sarı & 

Çiğdem 2013). 

In the Cochrane systematic review by Pillai Riddell et al. (2015), it was 

determined that non-nutritious sucking and wrapping methods were effective in 

coping with painful practices. However, in most of the studies, the evidence 

level of the results was found to be low because parents were not involved in the 

practices (Pillai Riddell et al., 2015). Madlinger Lewis et al. (2014) found that 

wrapping application in preterm babies born before 32 weeks of gestation 

significantly reduces the asymmetry that may develop in the baby (Madlinger 

Lewis et al., 2014). 

The Roles and Responsibilities of the Midwife in Individualized 

Developmental Care in the Newborn 

Newborns experience a certain level of stress from the moment they leave 

the familiar uterine environment and are born into a foreign environment where 

they are exposed to more stimuli. As part of the developmental care that 

midwives will provide to the newborn, each phase of the newborn's care plan 

should be structured according to his individual needs and these behaviors 

observed in the baby should form the basis of the response to be applied to the 

interventions. In this context, we can say that bringing the newborn to the 

mother immediately after birth and encouraging breastfeeding by providing skin 
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contact are the basis of developmental care. It was suggested by Als (1982) that 

babies should be fed when they are awake as much as possible, should be 

supported by the caregiver or the parent in a position that the baby will be 

comfortable, and that stimuli should not be given. If the baby is sleeping, it 

should not be awakened suddenly. If the baby is awake, they should be spoken 

softly and if they respond, caregiving should be initiated. While performing 

interventions that may cause stress in the baby, extremities should be kept in 

flexion position as much as possible and baby should be allowed to rest. In order 

to reduce the stress experienced by the newborn, external stimuli such as noise 

and light should be reduced and the environment should be arranged in the most 

appropriate way. Family members should be included in the care of the newborn 

whenever possible within the framework of family centered care. 

Individualized developmental care is a unique application to positively 

support the neurodevelopment of preterm babies and make them more 

convenient in neonatal intensive care environments. When the literature is 

reviewed, studies on its implementation in term babies and midwifery services 

are almost nonexistent. Studies on individualized developmental care practice 

and its effect on term babies, of which we have mentioned numerous benefits, 

are needed. Midwives should be educated about developmental care and its 

importance in both academic and business life, and its importance should be 

understood. 
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1. HOME VISITS 

In the evaluation of public health, the family's being in a comfortable 

environment by providing a mutual communication process with the family, 

observing all family members together and in the environment, they live in, 

programming the care to be given according to the needs of the family, and 

determining risky situations more easily and quickly reveal the usefulness of 

home visits (Aksayan and Cimete, 1998. Lundy and Janes, 2003). Midwifery, 

which has been going on since human existence, is one of the main providers of 

care for women and families in many parts of the world (Koblinsky & 

Matthews, 2006). The main mission of the midwifery profession, one of the 

oldest professions in history, is to protect, improve and maintain the health of the 

individual, family and society. Midwives, who are the practitioners of the 

professional midwifery profession, have many roles such as managers, 

educators, researchers, professionals, consultants and provide services to the 

whole community from the center to the periphery (hospital, clinic, private 

centers, community health center, family health center, health houses, etc.) plays 

a key role in home visits. 

1.1 Pros and Cons of Home Visits 

Home visits have many positive aspects (Drummond et al., 2002; Petrou et 

al., 2004); 

 - Protects family integrity, 

- Allows the individual to live in his / her environment,  

- Accelerates recovery, reduces return to institutions,  

- It prevents the individual from being isolated from the society,  

- Allows the activity, hobby and social activities that the individual is 

accustomed to,  

- Increases the individual's quality of life,  

- It reduces the risk of hospital infections,  

- Provides individualized care,  
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- It reduces stress,  

- Its cost is lower in the short run,  

- Increases hospital circulation,  

- Provides the education of all family members.  

The negative aspects of home visits are as follows (Drummond et al., 2002; 

Petrou et al., 2004):  

- The individual may experience the feeling that their private life is being 

intervened, 

- The individual may feel more responsible, 

- Individuals may feel that their home is filled with many people, tools and 

materials in line with the service they receive, 

- There may be problems in the use of high-tech tools due to insufficiency, 

2. Prenatal Home Visits 

Pregnancy, which is a natural physiological event, requires serious 

adaptation for the woman and her family. In this period, individualized prenatal 

health care services provided in line with the needs of the pregnant woman and 

the family are indispensable in order to achieve the most effective cost-related 

results and to receive the healthiest and safest care for both herself and her baby 

(Gorrie et al., 1998). 

Since the 1990s, many studies have been conducted to demonstrate the cost 

benefit of home visiting services. Thanks to the studies, there have been portable 

technological developments such as electronic fetal monitors and intravenous 

infusion pumps (Grohar, 1994; Heaman et al. 1994). 

Home visits in the prenatal period are not just a practice where routine 

examinations and measurements are made. Home visit in the prenatal period is 

an application that preserves the well-being of the fetus and mother, and it is also 

an application where attempts are made to diagnose risky situations quickly and 

easily and to prevent complications. Home visit in the prenatal period is also an 

application that enables the pregnant woman and her family to adapt to the 

prenatal period, evaluates them, and enables them to evaluate them holistically 

within their own living spaces and meet the necessary training and consultancy 

needs (Sutherland et al., 2011; Durduran et al., 2012). 

A metanalysis examined 28 studies that evaluated the effectiveness of 

prenatal home visits on prenatal care use, preterm delivery and low birth weight. 

This metanalysis reported statistically significant positive effects on the use of 

prenatal care, gestational age and birth weight for women receiving home visits. 

In the study conducted by Collins and Kingdon (2014), almost all of the women 

who receive care by midwives at the end of pregnancy, birth and delivery stated 

their satisfaction with the care and 100% stated that these practices are 

recommended for all families and pregnant women. 

There are many studies showing that home visits carried out by midwives in 

general improve the health of women and fetuses, reduce the risk of 
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hospitalization in pregnant women, reduce the cost, contribute to the protection 

of family order, have positive effects on family members, and contribute to the 

increase in the satisfaction levels of pregnant women (Dyah and Rizal, 2002; 

Biro et al., 2003; Higgins and Green, 2008; Hatem et al., 2008; Fawole et al., 

2008; Montasser et al., 2012; Sandall et al., 2013; Collins and Kingdon, 2014). 

 

2.1. Prenatal Period Home Visit Protocol 

 

Table 1. Perinatal Home Visit Protocol 
 

1. Pre-Visit Initiatives 

a. Home visit Communication with the family is established to prepare their 

treatment. 

i. The role of the midwife / nurse and the healthcare system is 

determined. 

ii. The purposes of the home visit are reconsidered. 

iii. A suitable time is planned for the visit. 

iv. The address of the family is verified, information that will make it 

easier to find the house is obtained. 

b. Required information is accessed. 

i. Mother and fetus /Information about the newborn is obtained (such 

as referral form, hospital discharge summary, defined family 

learning needs). 

ii. Previously given nursing services records are reviewed. 

iii. If necessary, other healthcare professionals are contacted to access 

information. 

c. Training material and other resources are determined to meet the current 

needs identified. 

d. A visiting bag is prepared. 

 

2. Home Visit Application 

a. The goals of the visit are established. The family is given the opportunity to 

express their expectations. 

b. Social communication is established with the family. It is important to 

devote time to this communication to show that the midwife / nurse is 

available. 

c. Mother and fetus /A systematic assessment is done to determine the 

condition of the newborn and any complications present. 

d. Family members against pregnancy or birth during the visit Data are 

collected to determine emotional attitude and lifestyle changes. The 

communication type between newborn-family attachment, mother, 

father, children and other family members, if any, is determined and 

recorded. 
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e. The adequacy of the support system is evaluated. 

i. Is there someone who can arrange for cleaning, cooking and 

other household chores to be done? 

ii. What is the status of assistance provided in the care of newborns 

or other children? 

iii. Is there someone who can support the woman to take care of 

herself and get enough rest? 

iv. Is there someone who can provide information and emotional 

support? 

f. During the visit, the home environment is observed in terms of the adequacy 

of the resources. 

i. The child's sleep and play times are determined. 

ii. What is the order, cleaning and repair status of the house? 

iii. What is the adequacy of the cooking facilities? 

iv. What are the storage and cooling conditions of food? 

v. How is the condition of the bathroom and toilet? 

vi. What are the home arrangements for newborn sleeping, bathing, 

formula preparation and baby clothing? 

g. During the visit, the home environment is observed in terms of security. 

i. What are the storage conditions for medicines and cleaning 

products? 

ii. How is the condition of the furniture and walls? Environment or 

items that could cause a fallIs there? 

iii. The presence of insects? 

iv. Presence of playgrounds where security measures are not taken, 

v. Precautions against fire, presence of alarm system? 

h. Previously determined and planned care is given. 

I. Training is carried out in line with the predetermined requirements. 

j. The family is encouraged to make use of appropriate non-governmental 

organizations and support resources. 

k. Disposible material is used, reusable materials are cleaned and placed in the 

repeat visit bag. Medical wastes are not left in the home environment. 
 

3. Termination of the Visit 

a. The highlights of the visit are summarized. 

b. The training plan is reviewed and important parts are written. 

c. Future expectations are announced, including the next visit plan. 

d. Until the next visit, if necessary, information is given about how to reach the 

midwife / nurse or health institution. 
 

4. After the Visit 

a. Records about the visit are made. 

b. Information is given on the subject to be addressed in the next visit. 

c. The communication of the woman's family with other healthcare 
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professionals and the healthcare system is maintained (such as 

telephone, letter, progress notes, referral form). 

 

Source: Grohar, 1994; Karaçam and Şen (2012) 

3. Postpartum Home Visits 

The postpartum period, defined by the World Health Organization (WHO) 

as the time until the 42nd day following birth, is critical for both mothers and 

newborns (WHO 2005). This period is a transition period to adapt to physical, 

psychological and social levels for women and their families (Shaw, 2006). In 

this transition period, it is stated that 290 thousand mothers lost their lives due to 

complications during and after birth, especially in regions where resources were 

limited in 2017, and the causes of these deaths were complications such as 

bleeding and infection during or after delivery (WHO; 2019). 

The postpartum period is also critical for newborns. It was stated that 5.3 

million of the 6.2 million total child deaths occurred in the first 5 years, and 

almost half of these deaths occurred in the first month after birth (UNICEF; 

2019). Therefore, it is important that care is sustainable in order to improve 

maternal and newborn health. In general, postnatal home visits are 

recommended in places where mothers and newborns are discharged early in 

order to increase infant health and maternal satisfaction (Yonemoto et al., 2017). 

In most developed countries, postpartum hospital stays are generally less 

than 48 hours after vaginal delivery; In Turkey, the standard established for the 

hospitalization period of the mother and newborn is determined as 24 hours after 

normal birth and 48 hours after cesarean section (T.R. Ministry of Health 2014; 

Yonemoto et al., 2017). 

However, this period is very short to provide training for the postpartum 

period and to observe complications and psychological problems. For this 

reason, it is reported that hospital care in a short time can be a reliable practice 

only when supported by postpartum period home visits. Home visits in the 

postpartum period can prevent the development of health problems and provide 

early intervention. It supports basic mother and newborn care practices such as 

home visits, early initiation of breastfeeding, effective skin-to-skin contact, 

attention to hygiene, umbilical cord care, baby skin care. In addition, home visits 

can identify conditions that require additional care or control, as well as 

counseling on the reasons why the mother and newborn should consult a health 

facility (WHO / UNICEF 2009). Home visits may include not only evaluating 

the mother and newborn in terms of physical problems, but also evaluating the 

maternal mental health, family conditions and home environment (Yonemoto et 

al., 2017). 

3.1 Postpartum Home Visit Time, Frequency and Duration 

There are no strict standards as to when and how often mothers and babies 

will be visited after discharge from the hospital. WHO (1998) recommends 
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home visits once within the first 24 hours after birth and once at the beginning 

and end of the first week. The American Academy of Pediatrics (AAP) and the 

American Congress of Obstetriciand and Gynecologists (ACOG) recommend 

that early discharged newborns be visited within the first 48 hours after 

discharge (Galbraith & Egerter, 2003). In Turkey, postpartum follow-ups are 3 

times, between the second and fifth days after birth, then between the thirteenth 

and seventeenth days after birth, and between the thirtieth and forty-second days 

(Ministry of Health 2014). 

3.2 Diagnostic Guide and Practices During Postpartum Home Visits 

Postpartum home visits for the purpose of evaluating the health of the 

mother and newborn, providing guidance and education to the family take 

approximately 1-1.5 hours. Detailed diagnosis and determining the problems are 

the first steps of home visits before the mother, newborn and family are given 

individual home care for their needs. In this way, an effective and individual 

home care plan can be made. Therefore, ACOG has developed a guideline to 

help diagnose the mother and newborn (ACOG, 2018). 

Maternal and newborn diagnosis; It is grouped under four headings: 

physical diagnosis, psychological diagnosis, environmental diagnosis, and 

training need diagnosis (ACOG, 2018). 

Physical Diagnostics 

Diagnostic criteria for the mother: 

- Reviewing the prenatal, birth and early postpartum periods, 

- Vital signs (fever, pulse, breathing, blood pressure) 

- The condition of the breasts and nipples, 

- Fundus height, consistency and position, 

- Loshia; color, content and quantity, 

- Perineum, 

- Episiotomy, 

- Edema, 

- Pain and discomfort, 

- Elimination status, characteristics related to urination and stool, 

- Nutritional status, 

- Sleep habits, 

- Emotional identification, postpartum motherhood sadness or depression, 

- Activity level, 

- Sexual issues, 

- Self-care ability, 

- Social support systems that can be reached, 

- Cultural and religious norms and practices for the postpartum period. 

Physical diagnostic criteria for the newborn: 

-Vital signs (fever, pulse, breathing) 

- Fontanelles, 
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- Color, 

- Physiological signs of jaundice, 

- The condition of the skin, 

- Umbilical cord, 

- Circumcision incision, 

- Reflexes, 

- Nutritional status, nutrients taken, 

- Elimination status, frequency of urination and stool, 

- The sleep and wakeful cycle. 

Training Needs Diagnosis 

Education Subjects for the Mother: 

-Perineum care,  

- Episio and incision care,  

- Breast care,  

- Diet and fluid intake,  

- Sexuality,  

- Family planning, 

- Potential complications, 

- Situations where a nurse, midwife or doctor will be sought, 

- Postpartum control frequency, 

- Pain relievers that can be used in pain control and breastfeeding, 

- Domestic violence, 

- Cultural groups in the society, 

- Body image changes, 

- Activity level and time to return to normal daily activity, 

- The need to rest, 

- Differences of motherhood sadness from depression and psychosis. 

Educational issues for newborns; 

- Skin care and bathing, 

- Umbilical cord care, 

- Circumcision care, 

- Normal hormonal effects, vaginal discharge and breast fullness, 

- Rash care, 

- The newborn's lying and holding positions, 

- Using the aspirator to clean the secretion in the mouth and nose, 

- Body temperature measurement, 

- Relaxation techniques, 

- Normal growth and development, 

- Mother-baby interaction, 

- Safety issues, car seats, animals, medicines, toys, 

- Neonatal cardiopulmonary resuscitation, 

- Potential complications, 

- Situations where a nurse, midwife or pediatrician will be sought, 



 
 

292 

 

- Neonatal control frequency, 

- Feeding with formula: the amount, type and frequency of feeding, adequate 

intake, feeding position, degassing, resources and supports provided to help with 

formula feeding. 

Training topics related to breast milk and breastfeeding; 

- Adequate milk support and fullness,  

- Breastfeeding frequency,  

- Breastfeeding position,  

- Breastfeeding type,  

- Degassing,  

- Bra support,  

- Nipple care,  

- Ways to understand that breastfeeding is enough, 

- Care of nipple cracks, 

- The importance of nutrition, fluid intake and rest, 

- Resources and support to help with breastfeeding. 

Educational topics related to the behavior and characteristics of the newborn:  

- Crying,  

- Sleep-wake cycle,  

- Individual characteristics,  

- Baby’s response to the parent and the given signs. 

Psychosocial Diagnosis 

- Mother-newborn interaction process, 

- Emotional response to parenting, 

- Perspective towards having a child, 

- Family communication, 

- Coping and adaptability skills, 

- Adaptation to the maternity role, 

- Body image perception, 

- Determination of support persons, 

- Social, economic and cultural factors, 

- State of information about resources in the community. 

Environmental Diagnosis 

- Observing security issues, 

- Proper temperature and temperature control, 

- Having a telephone, 

- Newborn's cots, toys and pets, 

- Equipment (thermometer, secretion aspirator, nail clippers etc.) 

In line with this guideline, attempts at home visits can be listed as follows 

(McNaughton, 2000); 

- Explain the purpose of the home visit to the family, 

- Determining the visiting program with the family, 

- Getting written permission for the maintenance to be applied, 
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- Taking the health history of the mother and baby, 

 -Vital findings, breast examination, fundus, lochia and episiotomy evaluation, 

- Assessing the security of the home environment, 

- Evaluating the tools used by the mother (breast pump, etc.)  

- Evaluating whether the treatments recommended for the mother and newborn 

are used appropriately,  

- Evaluating the result of education started in the hospital and the mother's level 

of knowledge,  

- If necessary, taking blood from the baby for phenylketonuria, bilirubin or other 

screening tests, 

- Measuring the baby's weight, 

- Evaluating the baby's general health status, jaundice and dehydration 

symptoms, observing breastfeeding techniques and whether the newborn is 

getting enough nutrients, learning the urine and faeces characteristics, 

- Identifying the mother-infant relationship and the baby's general behavior, 

- Determining the educational needs of the mother and family and providing 

information on these issues, 

- Making plans for the next visit, 

- Provide the family with a list of community resources and relevant phones. 

When the medical literature is examined, there is a study evaluating the 

home visits of midwives during the postpartum period and evaluating many 

factors. In the study by Koç and Eroğlu (2009) evaluating the effect of home 

visits in the postpartum period on the risk of developing complications in 

newborns, it was observed that the newborns in the study group gained 

significantly more weight than the newborns in the control group in the first six 

weeks after birth and also infection, rash and thrush problems were observed less 

frequently. With this study, they emphasized the necessity of providing 

education and consultancy services through home follow-up. In a study by Aksu 

et al. (2011) evaluating the breastfeeding durations of 54 women who received 

home visits during the postpartum period and did not take any home visits, it 

was reported that the average duration of breastfeeding in women who received 

home visits increased by three months compared to women who did not. In the 

study conducted by Christie and Bunting (2011), when the effects of routine 

postpartum midwife home visits were evaluated, it was seen that women who 

received home visits had higher average depression scores compared to women 

who did not. This result was interpreted as that women who received home visits 

in the postpartum period expressed their feelings more and their depression rates 

were noticed by midwives. In other important results of the study, it was 

emphasized that the average satisfaction scores of women who received home 

visits were higher than those who did not, and that babies of mothers who 

received more home visits in the first eight weeks were less likely to receive 

emergency medical care. Karp et al. (2013) conducted home visits to 75 women 

out of 130 women in a randomized controlled study in which home visits by 
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midwives in the postpartum period examined the rates of breastfeeding 

initiation. When the findings were examined, they stated that in order to increase 

breastfeeding initiation, the protocols given through midwives home visits 

should be used. In the metanalysis conducted by Lassi and Bhutta (2015) by 

examining 26 random / semi-random experimental studies, it was emphasized 

that neonatal referrals and neonatal and perinatal deaths decreased in programs 

that include home visits of midwives. In a metanalysis in which Yonemoto et al. 

(2017) examined 12 randomized studies with a total of 11,287 women, it was 

stated that there was no consistent evidence that home visits were associated 

with improvement in maternal and neonatal mortality and postpartum home 

visits were associated with improvements in maternal health. They emphasized 

that postnatal home visits can encourage breastfeeding in the weeks following 

birth and that home visits after birth are associated with increased maternal 

satisfaction. 

In line with the literature reviewed nationally and internationally, home 

visits in the postpartum period are very important in terms of maintaining 

effective care, early intervention in case of problems and providing training and 

counseling services by midwives due to the short hospitalization period in the 

postpartum period (Duman, 2009; Yonemoto et al. ., 2017). 

4. The Importance of Home Visits for Midwifery Profession 

The midwife, defined by the World Health Organization (WHO) as "the 

person who is trained to provide the necessary care and counseling during 

pregnancy, birth and postpartum, to have normal births under his own 

responsibility, to take care of the newborn", according to the International 

Confederation of Midwifery (ICM) is defined as a reliable and responsible 

professional who provides the care of the woman in the birth and postpartum 

period, provides the necessary advice, performs the birth under her own 

responsibility, provides the care of the newborn and works in cooperation with 

the woman. 

According to the T.R. of Ministry of Health, midwives are professionals 

who carry out maternal and child health services, provide pre-natal, birth and 

post-natal services, perform delivery, and provide nutritional control and 

vaccinations for children between the ages of 0 and 6. Midwives are 

professionals who provide health education to individuals, families, and society 

on family planning, personal hygiene rules, first aid, protection from infectious 

and social diseases, and war-related issues and they are professionals who have 

graduated from a school registered by the Ministry of Health, an example with 
their humanitarian and moral behavior, collecting and evaluating birth and death 

statistical data, providing the necessary cooperation with public institutions. 

(Official Gazette, 2014; WHO, 2015; ICM, 2017). In line with these definitions, 

home visits are important in the realization of roles of midwives such as 

practitioners, managers, educators and researchers and in improving public health. 
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Home visits by midwives are important because of their roles. In the USA, 

Canada and European countries where home care services are developed, home 

visits and telephone monitoring are carried out by midwives affiliated with 

clinics to mothers. Many studies have shown that home visits by midwives are 

effective in improving maternal and infant health (Karp, 2013; Lassi & Bhutta, 

2015; Yonemoto, 2017). Therefore, midwives must fulfill their roles in the field 

of home visits. 

5. The Importance of Home Visits in Terms of Public Health 

Home visits provide technical, psychological and therapeutic support 

opportunities to pregnant women, mothers, newborns and their families for their 

individual needs. It provides advantages such as detecting costly complications 

in the early period, increasing the effective use of health care resources, 

providing care in the most appropriate environmental conditions for the needs of 

the mother, the adaptation of the newborn and the developmental goals of the 

family (Yonemoto, 2017). 

When the medical literature is examined, home visits provide the easiest 

and fastest diagnosis by taking care from the comfort of the family, reduce the 

risk of developing complications in newborns, the possibility of receiving 

emergency medical care, neonatal and perinatal mortality, increase the duration 

and start of breastfeeding, and make the cases of depression more noticeable. 

and it seems to have positive effects on family members with increased maternal 

satisfaction (Koç and Eroğlu, 2009; Aksu et al., 2011; Christie and Bunting, 

2011, Karp et al., 2013; Lassi and Bhutta, 2015; Yonemoto et al., 2017 (Dyah 

and Rizal, 2002; Biro et al. , 2003; Higgins and Green, 2008; Hatem et al., 2008; 

Fawole et al., 2008; Montasser et al., 2012; Sandall et al., 2013; Collins and 

Kingdon, 2014). It is seen that home visits by midwives with up-to-date and 

evidence-based knowledge and professional skills will be carried out in a quality 

and effective manner with the practice where the woman, fetus, newborn and 

family will be placed at the center during the entire prenatal and postnatal 

period. 
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1. PRECONCEPTİONAL CARE 

Every woman wants to have a healthy pregnancy and give birth to a healthy 

baby. Therefore, pregnancy should be supported by prenatal medical care and 

psychosocial programs. For a healthy pregnancy, delivery and postpartum 

period, prenatal care should be started in the pre-pregnancy period. (Özkan and 

Arslan 2007; Kırkham et al. 2005). Traditionally, however, women receive care 

after pregnancy occurs. However, it neglects the first weeks of pregnancy when 

the first embryonic growth and development occurs and may result in a negative 

pregnancy (Zee et al. 2011; Poels et al. 2018). In addition, studies have shown 

that almost all couples trying to conceive have at least one risk factor. 

Preconceptional care is a type of preventive healthcare service that aims to 

improve the health of couples before having children in order to reduce these 

risks through education, counseling and appropriate intervention, and includes 

the concept of counseling as well as screening and treatment. It is also a broad 

term referring to the process of determining social, behavioral, environmental 

and biomedical risks to a woman's fertility and pregnancy outcomes (Sackey and 

Blazey-Martin 2020; Baysoy and Özkan 2012). USA Centers for Disease 

Control (CDC) and Prevention is defined as preconceptional care, pre-pregnancy 

health care taken from a physician or other healthcare professionals to deliver a 

healthy baby, and preconceptional care covers approximately 100 days before 

pregnancy (CDC 2020; Fraser and Cooper 2003). Preconceptional care offers an 

opportunity to timely change unhealthy behaviors that can have a lasting positive 

impact on the (future) health outcomes of both mother and child (Poels et al. 

2018). 

Preconceptional care is considered to be one of the most powerful tools in 

the prevention of diseases / disabilities if it is used rationally and based on 

evidence to actively search for certain diseases in individuals who are considered 

healthy or who think they are healthy (Baysoy and Özkan 2012). It is pre-

pregnancy care that is the real and only opportunity to prevent unwanted 

pregnancy. It is possible to start a desired pregnancy in the healthiest way with 

pre-pregnancy care. It is clear that the general health and consciousness level of 
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the individual affects the pregnancy process and that planned pregnancies are 

associated with better health outcomes. If intervened before pregnancy 

(compared to interventions during pregnancy), the negative effects of chronic 

diseases, bad habits and infections are reduced to a greater extent (Baysoy and 

Özkan 2012). Preconceptional care increases the effectiveness of health 

promotion interventions (e.g. low alcohol drinking rates) by causing maternal 

behavioral changes (Whitworth and Dowswell 2009; Louis et al. 2009). As a 

result, preconceptional care can improve women's health before, during and after 

pregnancy. A woman also adopts a healthy lifestyle. Important steps have been 

taken in Turkey, but antenatal care (if you exclude the pre-marriage counseling 

services) is a standard pre-natal care scheme is yet not put up by the state 

administration (Baysoy and Özkan 2012). 

1.1. Factors Affecting Preconceptional Care 

Although the positive effects of preconceptional counseling and care on 

health outcomes have been proven by studies, there are some difficulties in 

including them in routine health systems (Zhou et al. 2016, Poels et al. 2017). 

The obstacles we face around the world are listed as follows: 

• Insufficient organization in health care systems, 

• Lack of political support and problems in financing the service, 

• The concept of preconceptional counseling and care is comprehensive, 

• Lack of consensus on healthcare personnel who will provide care, 

• Lack of comprehensive preconceptional care programs, 

• Insufficient studies on evidence-based practices, 

• Lack of national implementation guidelines, 

• Insufficient treatment services for the high-risk group, 

• Healthcare workers do not have sufficient knowledge about 

preconceptional counseling, 

• Lack of information about access to preconceptional services and 

benefits of service in society (Beckmann et al. 2014; Shannon et al. 2014b, Zhou 

et al. 2016). 

Potential opportunities for preconceptional care arise during non-emergency 

healthcare encounters. These: 

• Pre-marriage counseling 

• Contraception counseling 

• After negative pregnancy test 

• Sexually transmitted disease or vaginal infection assessment 

• Postpartum care visit (Sackey et al. 2014). 

1.2. History of Preconceptional Care 

Preconceptional care concept is a concept that was defined as a preventive 

approach to prevent bad obstetric outcomes about forty years ago in the USA. In 

the 1980s, it was proposed as a preventive measure when newborns with 
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congenital anomalies and genetic disorders, low birth weight, high morbidity 

and mortality rates are born (Doğan Pekince and Ertem 2016; Baysoy and Özkan 

2012; Korenbrot et al. 2002; ACOG 2009). In 1990, at the "Public Health 

Services" experts meeting in the USA, preconceptional care was accepted as a 

part of primary care services and its components were defined. After 1995, 

preconceptional care working groups, care and screening criteria were developed 

by the American Congress of Obstetricians and Gynecologists (ACOG), 

American Academy of Pediatrics and March of Dimes Foundation. Today, 

institutions and organizations related to pediatrics, neonatal, obstetrics, 

gynecology, public health in developed countries consider this service as an 

indispensable part of women's health services. For the last 15 years, CDC and 

Prevention has set the standards of preconceptional care, supported research, 

made efforts to improve services, institutional building, cooperation with non-

governmental organizations, and strengthened media and internet information 

networks (Baysoy and Özkan 2012; Ebrahim et al. 2006; Allaire and Cefalo 

1998; Sheldon 2007). 

1.3. The Status of Preconceptional Care in the World 

There are some difficulties in including preconceptional care and 

counseling, which is very important for mother and baby health, into health 

systems in the world (Zhou et al. 2016, Poels et al. 2017). There are no 

preconceptional care services in the health systems of low-income, 

underdeveloped countries (WHO 2014). Although these services are available in 

some developing countries in Latin America, Africa and the Middle East, it is 

seen that the initiatives made are more problem-oriented (Boulet et al. 2006). 

When we look at the developed countries of the Western society such as 

Canada, England, Spain, Australia and the Netherlands, it is seen that 

preconceptional services are well integrated into the health system (Boulet et al. 

2006). Of these countries, only Italy has a separate preconceptional care clinic, 

while the Netherlands is the only country with a national strategy for 

preconceptional care services. All of the countries studied have been found to 

have web-based resources available on the subject (Shawe et al. 2015). 

When we examine preconceptional services in Asia; It is seen that it started 

in Hong Kong in 1988 at the request of the public. Services are offered to 

couples considering pregnancy and include medical care, counseling and 

training. While basic preconceptional services are provided by general 

practitioners and nurses, they are directed to a specialist if a problem is detected. 

Preconceptional services have been provided in preconceptional care clinics in 

South Korea since 2004 (Ebrahim et al. 2006). 

1.4. The Status of Preconceptional Care in Turkey 

Turkey has focused on prenatal care in the 2000s. The experts of the subject 

prepared a standard national prenatal care management guideline and pregnancy 
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risk assessment form as of 2009. "Pre-marital counseling", which started to be 

implemented in Turkey in 2002, is actually a part of pre-pregnancy care. In fact, 

the history of studies on this subject goes back to the 1930s (Doğan Pekince and 

Ertem 2016; Coşkun 2011). In the Turkish Civil Code, couples who will marry 

must obtain a "medical report showing that there is no disease that prevents 

marriage" (marriage report). How this report will be prepared is specified in the 

General Hygiene Law, which was enacted in 1930. Syphilis, leprosy, 

tuberculosis patients, gonorrhea patients and mental patients in the acute period 

cannot marry before they recover. The phrase "government physicians give 

marriage reports" in these laws was changed in 2002; The necessity of 

questioning AIDS, hepatitis B and hepatitis C diseases and genetically 

transmitted diseases (especially thalassemia) and performing a general 

examination in addition to the diseases specified in the General Hygiene Law 

and that the marriage reports will be given by the health centers and Mother-

Child Health and Family Planning centers (Baysoy and Özkan 2012). 

1.5. Scope of Preconceptional Care Program 

It is possible to summarize the issues that should be included in 

preconceptional care in 2008 under 10 headings. While the first nine items 

constitute the basis of the evaluation that should be done in every woman of 

childbearing age, the last item aims to evaluate the general health of the man: 

1. Improvement of health in general and reducing the risk (keeping the 

ideal weight by means of healthy nutrition and increasing physical activity, 

which are accepted as basic conditions of health, and avoiding addictive 

substances, especially tobacco products. If necessary, determination of 

supplements and / or nutritional supplements to be used. ) 

2. Discussing fertility plans, providing family planning counseling and 

questioning the fertility history 

3. Prevention / treatment of infections 

4. Immunization 

5. Evaluating the risks posed by existing medical conditions and their 

appropriate intervention  

6. Taking family history and genetic history 

7. Minimizing the negative impacts of the expectant mother / father 

originating from the workplace or the environment he / she lives in, to a 

minimum. 

8. Determination of drug use (prescription + non-prescription) 

9. Detection of psychosocial status and special conditions such as disability 

10. Assessment of the general health level of the fathers, general counseling 

on health protection / improvement and special counseling on the role of the 

father in terms of mother and child health (Baysoy and Özkan 2012; Celep 

2017). 
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1.6. Parameters by Which Couples Applying for Preconceptional Care 

and Counseling will be Evaluated 

1.6.1. Management of Chronic Diseases 

Preconceptional care strategies for women with medical problems or 

chronic diseases such as diabetes mellitus, hypertension and epilepsy that require 

continuous medication use; It includes disease control in preparation for 

pregnancy, replacing teratogenic therapy with one that is safe for the fetus, 

delaying pregnancy or preparing family planning services related to pregnancy 

prevention. Women with medical problems should be informed about pregnancy 

complications, the morbidity and mortality caused by pregnancy, the disease 

prognosis during pregnancy, and pregnancy should be recommended after the 

disease and medications are controlled (T.C. Sağlık Bakanlığı Güvenli annelik 

katılımcı kitabı 2009; Dunlop et al. 2008). 

Republic of Turkey Ministry of Health Premarital Counseling Guide (2014) 

and ACOG (2012) argues (T.C. Sağlık Bakanlığı Evlilik Öncesi Danışmanlık 

Rehberi 2014; ACOG 2012). 

• For women with chronic diseases that require medication use (such as 

diabetes, thyroid and asthma), women who become pregnant after determining 

that there is no risk in terms of pregnancy, women who use drugs due to chronic 

diseases and want to become pregnant, these drugs are among non-teratogenic 

drugs for the fetus. must be selected. 

1.6.2. Nutrition Consultancy 

The pre-pregnancy body mass index (BMI) is as important as the amount of 

weight gained during pregnancy, in terms of reducing the risks related to 

pregnancy, birth and postpartum period. For this reason, The Institute of 

Medicine recommends that the amount of weight to be gained during pregnancy 

should be determined according to the pre-pregnancy BMI of the mother with 

the regulation made in 2009 (Rasmussen et al. 2009). According to ACOG, body 

mass index range, which is not within normal limits, causes negative results in 

both the mother and the fetus, so women should be advised to be in the normal 

BMI range in the preconceptional period (ACOG 2012). Obesity causes many 

problems such as difficulty in conceiving, birth defects in the fetus, preterm 

birth, diabetes, cesarean delivery, hypertensive diseases. Food supplements are 

also very important in the preconceptional period. Women should be told to take 

daily adequate amounts of calcium, iron, vitamin D, vitamin A, vitamin B12, 

essential minerals (ACOG 2012). 

Folic acid supplement 

Folic acid is a water-soluble B vitamin in legumes, leafy green vegetables 

(such as spinach and turnip greens), and some fruits (such as citrus fruits and 

juices) (De‐Regil et al. 2015). Folic acid is essential for DNA synthesis, growth 

of the placenta and fetal development during the first months of pregnancy. 
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Especially, neural tube women are usually unaware of pregnancy 3-4th week of 

pregnancy. It closes after weeks. And most of the time, the required amounts of 

folate cannot be obtained from food alone. It is known that folic acid used in 

preconceptional period reduces neural tube defects and congenital anomalies. 

Therefore, folic acid should be taken daily to reduce the risk of neural tube 

defects (World Health Organization-WHO 2017).  

The recommendation level for the use of preconceptional folic acid in 

evidence-based approaches is considered to be 'A', and the level of evidence is 

accepted as good with randomized controlled studies. In order for folic acid to 

have an effective benefit, it should be started to be used three months before 

pregnancy and 0.4-1.0 mg should be consumed daily for 10-12 weeks after 

pregnancy (Başgöl and Oskay 2012). The World Health Organization (WHO) 

emphasizes in the guideline published in 2016 that 30 to 60 mg of iron and 0.4 

mg of folic acid should be taken Daily (Who, 2016). Republic of Turkey 

Ministry of Health published in 2014, according to the Pregnancy Risk 

Management Guidelines; In order to minimize the malformations that may occur 

in the baby 3 months before conception, 400 mcg folic acid supplementation 

should be started daily and should be continued until the end of the 10th week of 

pregnancy (T.C. Sağlık Bakanlığı Riskli Gebelikler Yönetim Rehberi 2014). In 

addition, high risk women (history of spina bifida, diabetes mellitus, 

malabsorption syndrome, celiac disease, anticonvulsant use) is recommended to 

be 4 mg / day. In addition, smokers, alcohol users, and women who regularly use 

oral contraceptives or take diuretics are at higher risk of folic acid deficiency 

(World Health Organization-WHO 2017; World Health Organization-WHO 

2012a). In a study involving 7391 women (2033 with a pregnancy history 

affected by an NTD and 5358 without a history of NTD) conducted to determine 

whether folic acid supplementation in the preconceptional period prevents birth 

defects, the use of folic acid alone or in combination with vitamins and minerals 

It was found that it prevented euphoria, but had no clear effect on other birth 

defects (De‐Regil et al. 2015). In addition, in a study conducted on women who 

received infertility treatment during the preconceptional period, it was stated that 

folic acid positively affected follicle development (Twigt et al. 2011). 

Iron Support 

In order to improve perinatal outcomes, every woman should be screened 

for anemia during pre-pregnancy controls. According to the data of WHO, it is 

estimated that approximately 30% of the world population and more than half of 

the pregnant women in the world are anemic. More than 1/3 of all women in the 

world also have anemia. Severe anemia leads to a 5-fold increase in maternal 

mortality. Low levels of blood loss during delivery or pregnancy losses in 

anemic mothers can lead to serious consequences, even maternal deaths with the 

development of heart failure. Anemia also disrupts the general health of the 

mother and increases the risk of spontaneous miscarriage, preterm labor, 

postpartum hemorrhage and puerperal sepsis. For these reasons, anemia is a 
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problem that should be handled very seriously in terms of women's health and 

pregnant health. Ministry of Health; Although pregnant women do not have 

clinical anemia, taking into account the daily iron requirement, all pregnant 

women should be given 40-60 mg of elemental iron daily for a total of nine 

months, starting from the second trimester for six months and three months after 

delivery (T.C. Sağlık Bakanlığı Gebelerde Demir Destek Programı Uygulaması 

Genelgesi 2007).  

1.6.3. Vaccination 

Pregnancy period is a process in which many applications for the expectant 

mother and the baby are discussed with its unique features. Vaccination is one of 

them. Ideally, the mother-to-be vaccinations are completed before pregnancy 

according to the adult vaccination schedule (Celep 2017). 

According to the Expanded Immunization Program Circular published in 

2008 by the General Directorate of Primary Health Services of the Ministry of 

Health and the Pre-Marriage Consultancy Guide published in 2014 (T.C. Sağlık 

Bakanlığı Evlilik Öncesi Danışmanlık Rehberi 2014; T.C. Sağlık Bakanlığı 

Genişletilmiş Bağışıklama Programı Genelgesi 2008); 

• As a general principle, live vaccines should not be administered during 

pregnancy, but the decision should be made on a case-by-case basis, taking into 

account the risk-benefit situation (such as rabies vaccine). 

• Although there is no evidence of fetal anomaly due to rubella vaccine, 

those who are vaccinated against Rubella or Measles, Rubella, Mumps should be 

protected from pregnancy for 4 weeks. There is no need to do a pregnancy test 

before rubella vaccination, it is decided to vaccinate by asking whether she is 

pregnant or not. 

• The tetanus vaccination schedule must be completed for all women of 

reproductive age. 

According to the protocols published by CDC Guidelines for Vaccinating 

Pregnant Women and ACOG (CDC 2011; ACOG 2010);  

• The importance of getting hepatitis-B vaccine before pregnancy for all 

women under risk is emphasized. 

• Inactive Influenza Vaccine is recommended to all pregnant women and 

women who are likely to conceive during the flu season, regardless of the 

gestational age, before influenza activity begins in the community. 

• It is recommended that HPV-related cervical abnormalities revealed by 

cytological screening should be routinely examined and HPV vaccine is 

recommended for risky groups. 

WHO, on the other hand, recommends completing the vaccination of 

adolescent women as the emergence of rubella, tetanus and hepatitis B infections 

during pregnancy may increase the morbidity and mortality of the newborn 

(World Health Organization-WHO 2012a). 
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1.6.4. Genetic Counseling 

Genetic counseling is the process by the National Association of Genetic 

Counselors to help people understand and adapt to the medical, psychological, 

and familial effects of their genetic susceptibility to the disease (Raby et al. 

2019). Pre-pregnancy genetic counseling is of great importance in reducing 

morbidity and mortality rates, and creating healthy families. In this context, 

three parameters are evaluated. These; 

• Genetic diseases present in couples (hemophilia, cystic fibrosis, sicklesel 

anemia, fragile X syndrome, congenital heart disease, Tay-Sachs disease, etc.) 

• Multifactorial congenital anomalies (spina bifida, anencephaly, cleft 

palate and lip, etc.) 

• Genetic originated familial diseases (diabetes, hypertension, epileptic 

diseases, etc.) 

These parameters, which are questioned, should be evaluated together with 

the age and ethnic structure of the couple (Wilson 2011). 

According to the Pre-Marriage Counseling Guide and Risky Pregnancies 

Management Guide published by the Ministry of Health in 2014 (T.C. Sağlık 

Bakanlığı Evlilik Öncesi Danışmanlık Rehberi 2014; T.C. Sağlık Bakanlığı 

Riskli Gebelikler Yönetim Rehberi 2014); It should be stated that if a single 

gene or chromosomal disease or carriage is detected in the parents or siblings in 

the family history of marriages between relatives, if there is a history of birth 

with anomalies and a history of recurrent miscarriage, they should receive 

genetic counseling before or during a possible pregnancy. Beta-thalassemia 

disease is increasingly seen in regions where consanguineous marriages are 

common. It should be explained to the individuals that they should have a 

planned pregnancy, that the expectant mothers should undergo medical 

examination and complete the deficiencies such as iron and iodine, carefully 

follow the whole pregnancy and apply to counseling services for preventable 

disability. The most effective method in the control of hereditary diseases such 

as thalassemia and sickle cell anemia; informing the society about the disease, 

identifying carriers with community screenings, providing genetic counseling 

and preventing diseased baby birth by using prenatal diagnosis methods.  

General recommendations according to ACOG Carrier screening for 

genetic conditions 2017 (ACOG 2017); 

• Every pregnant woman should be informed about her genetic screening. 

After counseling, the patient may refuse to screen. 

• The best time for genetic screening and counseling is the pre-pregnancy 

period. 

• All women who are considering pregnancy or who are pregnant should 

be screened for spina bifida, hemophilia, cystic fibrosis, sicklesel anemia, fragile 

X syndrome, congenital heart disease, Tay-Sachs disease etc. 

• If a woman has cystic fibrosis or apparently isolated congenital absence 
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of bilateral vas deferens in her reproductive partner, the couple should be 

provided with genetic counseling for mutation analysis by an obstetrician or 

other healthcare professionals. 

1.6.5. Smoking, Alcohol and Drug Use 

Tobacco, alcohol and drug use during pregnancy may result in preterm birth 

and low birth weight, and alcohol consumption in the preconceptional period is 

associated with Fetal Alcohol Syndrome and birth defects (Hemsing et al. 2017). 

It is estimated that more than 20% of pregnant women in the world consume 

alcohol. Studies have found that consuming seven or more glasses of alcohol per 

week negatively affects the baby (Stade et al. 2009). 

According to the Healthy Beginning to Marriage Guide published by the 

Ministry of Health in 2014, the Pre-Marriage Counseling Guide (2014) and the 

Safe Motherhood Participant Book published by the General Directorate of 

Maternal and Child Health and Family Planning in 2009 (T.C. Sağlık Bakanlığı 

Evlilik Öncesi Danışmanlık Rehberi 2014; T.C. Sağlık Bakanlığı Güvenli 

annelik katılımcı kitabı 2009; T.C. Sağlık Bakanlığı Evliliğe Sağlıklı Başlangıç 

Rehberi 2014); 

• "Those who have cigarette, alcohol and other substance addiction should 

get rid of these habits before their pregnancy." item is included. 

• Fetal alcohol syndrome develops in babies of mothers who are addicted 

to alcohol. Growth retardation, facial dysmorphic development (Microcephaly 

and microphthalmia), central nervous system and other disorders can be 

observed in this syndrome. Even quitting alcohol before the 3rd trimester of 

pregnancy positively affects the results. Therefore, pregnant women should be 

supported to quit alcohol habits. 

• Serious anomalies and problems can be seen in the use of heroin, 

cocaine and methadone during pregnancy. Drinks that drink caffeine (coffee, 

energy drinks, etc.) should also be stopped during this period. 

• In pregnant women who smoke, the risk of low birth weight increases 

depending on the dose. In addition, smoking during pregnancy increases the risk 

of fetal death. The risk of placental detachment and placenta previa also 

increases with smoking. Pregnant women should be advised not to smoke and 

should be supported in this regard. Pregnant women who cannot stop smoking 

should at least be supported to reduce the number of cigarettes smoked. 

However, it should be noted that the negative effects of smoking on pregnancy 

are not dose dependent. 

WHO recommended that alcohol, drugs, and cigarettes should not be used 

during pregnancy planning, during pregnancy and breastfeeding (World Health 

Organization-WHO 2017). Regardless of pregnancy status, women who smoke 

are at an increased risk of cardiovascular diseases and cancer. Smoking contains 

numerous toxic substances that negatively affect reproductive functions (World 

Health Organization-WHO 2013a). In a meta-analysis study, the risk of 
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infertility was found to be higher in smokers compared to women who do not 

smoke (Augood et al. 1998). Exposure to passive smoking during pregnancy 

causes problems such as intrauterine growth retardation and low birth weight 

(World Health Organization-WHO 2013a). It has been reported that smoking 

cessation during the preconceptional period or during pregnancy reduces deaths 

occurring with premature birth by 5-7% and sudden infant death syndrome by 

23-24%. WHO recommended that healthcare professionals warn all pregnant 

women about smoking and exposure to secondhand smoke at each prenatal visit 

(World Health Organization-WHO 2013b).  

According to Preconception Care: A guide for optimizing pregnancy 

outcomes and protocol published by ACOG and ACOG Guidelines for Perinatal 

Care 2012 (ACOG 2012); 

• Women who drink large amounts of alcohol (those who drink 5 or more 

daily in the last 30 days) are at risk for cardiac and hepatic complications. The 

pregnant woman's consumption of alcohol puts the fetus at risk for developing 

fetal alcohol syndrome. Women should be told that birth defects, mental 

retardation and neurodevelopmental defects that may develop due to alcohol use 

can be eliminated as a result of stopping alcohol consumption. If women need 

counseling during the preconceptional period, it is recommended that they be 

transferred to the appropriate units. 

• Smoking during pregnancy may cause problems such as intrauterine 

growth retardation, placenta previa, EMR, low birth weight, perinatal death, 

sudden infant death syndrome. In addition, the risk of problems such as asthma 

and childhood obesity is higher in babies of mothers who smoke during their 

pregnancy. Therefore, necessary counseling should be given to the woman to 

stop smoking during the preconceptional period. 

• For this reason, all smokers of reproductive age should be counseled 

about the negative consequences of smoking during pregnancy. Approximately 

5-15 minutes of counseling by a healthcare professional is most effective for 

pregnant women who smoke less than 20 cigarettes a day. 

As a result of a randomized controlled study examining the effectiveness of 

psychological and / or educational interventions to reduce alcohol consumption 

in the preconceptional and pregnancy period, it was found that psychological 

and educational interventions were effective in reducing alcohol use (Stade et al. 

2009). Again, in a study conducted to examine the effect of preconceptional care 

on lifestyle changes, it was found that preconceptional care had a positive effect, 

especially in terms of alcohol consumption (Poels et al. 2018). 

1.6.6. Exposure to Radiation 

It is known that ionizing radiation has detrimental effects on reproductive 

systems for both couples. Although there is little evidence that exposure to 

radiation in the intrauterine period causes childhood cancers, it has been 

documented that it is dangerous for the embryo and fetus (Arslan 2017). It has 

been found that the incidence of childhood cancers is high in children born to 
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female workers exposed to radiation (Bunch et al. 2009). Therefore, within the 

scope of preconceptional care, it is recommended to obtain detailed information 

from the couple about their exposure to radiation, and to explain the possible 

harmful effects that may arise from occupational or non-occupational radiation 

exposures (Hurst and Linton 2015). In a cohort study conducted to investigate 

the risk of tumor occurrence in children of workers working in a radiation 

environment during the preconceptional period, an increase in brain and spine 

tumors was found in children of radiation workers (Roman et al. 1999). 

1.6.7. Drug Use 

It is important to take the history of the drugs used or prescribed to the 

woman in the preconceptional period. Because some drugs may cause congenital 

defects by showing teratogenic effects. For this reason, getting consultancy on 

this subject while planning pregnancy will be important in preventing the risks 

that may occur (Aksoy and Yılmaz 2019). 

1.6.8. Psychosocial Assessment 

Psychosocial health of the woman during pregnancy; It varies according to 

education level, socioeconomic status, past experiences with pregnancy, 

relationship with spouse, mental illnesses, positive and negative role models 

around pregnancy, self-esteem and perceived social support (Körükcü et al. 

2017; Fall et al. 2013). Good psychological health during pregnancy is important 

for maternal and fetal health. Especially, depression and anxiety increase 

pregnancy, birth and postpartum complications, suppress the immune system, 

adversely affect the health of the newborn (preterm labor, preeclampsia, difficult 

delivery, need for more surgical interventions at birth, small fetus compared to 

gestational week, low birth weight and miscarriage. Newborns with apgar scores 

etc.) have been reported (Yıldız 2011; Ölçer and Oskay 2015). Studies have 

shown that depression and anxiety during pregnancy are associated with 

sociodemographic characteristics such as age, marital status, number of children, 

education levels, smoking, alcohol and substance use, gestational week, whether 

pregnancy is voluntary or not, and especially women who have previously 

experienced depression are at risk (Koyun et al. 2011; Desdicioğlu and Malas 

2006). In this context, it should be ensured that pregnancies are voluntary and 

planned, taking necessary precautions by evaluating the risk factors in terms of 

depression, providing counseling services, determining the appropriate 

contraceptive method if pregnancy is not planned, and achieving the desired 

pregnancies. In the preconceptional period, the depression state and the drugs 

used before pregnancy should be controlled. Thus, the negative effects of 

antidepressant drugs on the fetus can be prevented (Çakır and Can 2012; 

Demirbaş and Kadıoğlu 2014). In addition, couples should be reminded that 

some psychiatric problems may be inherited by multifactorial inheritance, and 

they should be made to think once again about the pregnancy they plan to plan 
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(Frieder et al. 2008). 

2. INTERCONCEPTIONAL CARE 

The term interconceptional care, which is a part of preconceptional care, 

describes care between pregnancies. Details and risk factors associated with 

previous pregnancies are an integral part of interconceptional care. Since 

preconceptional care and interconceptional care express the same risk factors, 

the term preconceptional care is used instead of interconceptional care unless a 

different risk is specified (American Academy of Family Physicians-AAFP 

2016; Johnson et al. 2006). Since the reproductive capacity of a woman is more 

than forty years, improving the health of the woman in the preconceptional and 

interconceptional period is one of the major health goals (ACOG 2005).  

2.1. Parameters by Which the Applicant will be Evaluated for 

Interconceptional Care and Counseling 

Based on the Behavioral Risk Factor Surveillance System, CDC protocols, 

intercopeceptional and preconceptional care components were determined in a 

committee established in India in the Indiana State Department of Health in 

August 2015. According to this committee; in addition to preconceptional care 

components (Johnson and Gee 2015); 

1. Pregnancy interval, 

2. Previous preterm birth incidence and 

3. Weight gain seen in previous pregnancy should be evaluated. 

2.1.1. Pregnancy interval 

Pregnancy interval describes the time between the termination of one 

pregnancy and the onset of the following pregnancy (Gürel and Gürel 1995). 

• The ideal interconceptional time interval is between 18 months and 5 

years. When this period is shorter than 6 months, the risk of low birth weight and 

preterm birth increases. Necessary recommendations should be made to prevent 

these complications during postpartum care (ACOG 2018). WHO recommends 

at least 24 months between pregnancies to achieve the best maternal and infant 

results. Both short and long intervals are associated with some negative 

consequences. The risk of adverse perinatal outcomes such as premature birth 

and low birth weight is highest in those with a birth-pregnancy interval of less 

than 18 months (Akar et al. 2015). 

• The time between pregnancies is also important for filling the stores that 

will be required for the health of both the child and the future child. In the case 

of malnutrition, the fullness of the mother's food stores is critical and requires 

adequate time after breastfeeding is over. Folate and iron-related nutritional 

deficiencies are of particular importance and cause maternal and infant anemia, 

low birth weight, congenital malformations, and maternal and infant mortality. 

Therefore, women, especially those who conceive another baby, should be 
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encouraged to take folic acid supplements (Akar et al. 2015). 

2.1.2. Problems with previous births 

Intensive interviews during the interconceptional period should be provided 

to women whose previous pregnancy had a negative outcome (i.e., infant death, 

fetal loss, birth defects, low birth weight or preterm delivery) (Johnson et al. 

2006). 

2.1.3. Excessive weight gain in previous pregnancy 

• Interconceptional care should include recommendations necessary to 

help the woman return to her prenatal weight (lower weight if necessary) at 1 

year postpartum (ACOG 2012). 

• For women who gain excess weight during pregnancy, the short 

gestational interval does not provide the necessary time for the body to return to 

a normal metabolic level and is associated with a higher risk of maternal obesity 

in the next pregnancy, among other risks. In these cases, it is recommended to 

limit excessive weight gain and extend the interval between pregnancies (Akar et 

al. 2015). 

3. THE ROLE OF MİDWİFERY İN PRECONCEPTİONAL AND 

INTERCONCEPTİONAL CARE 

Preconceptional care is a model that requires a multidisciplinary approach. 

Therefore, gynecologists-obstetricians, family physicians, mothers, nurses and 

other health professionals should provide care to the patient in collaboration with 

a team (Poels et al. 2017). However, midwives, who are primary caregivers, play 

a huge role in preconceptional care in order to improve the health of individuals. 

In preconceptional care, midwives should identify possible risks in the mother, 

father and fetus, train the parents and implement the necessary interventions 

(Hurst and Linton 2015). In this context, midwives should evaluate individuals 

medically and obstetrically in the preconceptional period. In addition, during this 

period, they should identify individuals at risk for genetic problems, carry out 

health screenings for consanguineous marriages and genetic disorders in the 

society, guide families at genetic risk and provide consultancy on family 

planning when necessary (Coşkun 2012; T.C. Sağlık Bakanlığı Güvenli annelik 

katılımcı kitabı 2009). 
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INTRODUCTION 

Cesarean delivery, which is one of the most important operations of 

obstetrics and gynecology, is defined as the delivery of fetus, placenta and its 

appendages by abdominal and uterine incision in cases where vaginal delivery is 

not possible (Taşkın 2020). Although the frequency of cesarean section in the 

world varies between countries, cities and even hospitals, the common point is 

that the rate of cesarean delivery is on the rise (Yılmaz 2018). Although cesarean 

delivery rate targeted by the World Health Organization by taking into account 

perinatal and maternal mortality rates since 1985 is 10-15%, it currently 

accounts for approximately 19% of births worldwide (WHO 2015, Betrán et al. 

2016, Wainstock et al 2019). Regarding cesarean delivery rate in recent years; 

Turkey, Italy and the United States have the highest rate, while countries such as 

Australia, India, Ghana, Germany, Egypt, England and Guinea are ranked with 

lower rates but higher rates of increase (Gözükara and Eroğlu 2011, Yılmaz 

2018). According to the 1993 data in Turkey, cesarean delivery rate was 7% at 

that time, while this rate increased to 52% in 2018 (TNSA 2018).  

Recent advances in anesthesia and surgical techniques have made cesarean 

delivery one of the most reliable surgical intervention. In addition, if it is done 

for real reasons and at the right time, it is accepted as an important surgical 

intervention that saves the life of the mother and baby (Karabel et al 2017). 

However, due to the fact that it is a method that has also become applicable out 

of medical necessity, the increase in cesarean section rates is a global health 

problem, and it has been the most common major surgical intervention (Gökdağ 

Balcı and Yeşiltepe Oskay 2020). Cesarean section performed in risky situations 

reduces maternal and infant mortality, while cesarean operations performed 

when vaginal delivery is possible may cause both short and long term health 

problems (Elmalı Şimşek and Ecevit Alpar 2020). 

When the literature is examined, it is seen that there are 2 types of cesarean 

sections, one of them is elective cesarean sections performed on demand the 

other one is emergency cesarean sections performed depending on any 
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indication (Hewer et al 2009, Yılmaz 2018, O'Donovan and O'Donovan 2018). 

ELECTIVE CESAREAN DELIVERY AND ITS PREVALENCE  

Elective cesarean delivery is defined as voluntary and planned cesarean 

delivery without waiting for the onset of labor, without any medical indication or 

emergency obstetric situation and risk. Increasing elective cesarean delivery 

rates are based on reasons such as maternal desire, maternal and infant 

indications and repeated cesarean sections (Yılmaz 2018, O'Donovan and 

O'Donovan 2018). While cesarean section was a surgery that was thought to 

save the life of both the mother and the baby in the past, nowadays it has become 

increasingly widespread and has begun to be perceived incorrectly by the 

society, doctors, family and expectant mothers as if it is a comfortable and 

common form of delivery that allows the delivery to end in a short time and to 

be scheduled. As a result, the rate of elective cesarean delivery has started to 

increase in the world (Gözükara and Eroğlu 2011, Demirgöz Bal 2017, Odent 

2013). 

Elective cesarean section, which is the source of worldwide controversy, 

constitutes a large part of the high cesarean rates (O'Donovan and O'Donovan 

2018). It is estimated that 40% of all cesarean sections in China are elective 

cesarean sections (Zhou et al 2015). It is reported that 9% of all births in the UK 

and 38% in Turkey are performed with elective caesarean section (Bragg et al, 

2010 DHS 2018).  

In a study conducted with 523 women in a community health center area in 

Turkey who were given birth by cesarean section at least once and were between 

18-49 years old, it was determined that 52.4% of women had at least one 

cesarean delivery and 69% of all cesarean deliveries were elective cesarean 

(Öner and Koçaş 2016). In a study by Çakmak et al., it was stated that the most 

common reason for women to prefer elective cesarean delivery was "fear of 

vaginal delivery" (42.2%), and other reasons were "painless cesarean section" 

(31.6%), "less harm to mother and baby during cesarean section” (15.8%) and 

“thinking that vaginal delivery is more risky” (10.5%) (Çakmak et al. 2014). 

The American Association of Obstetricians and Gynecologists (ACOG) 

stated that in the absence of maternal or fetal indications for cesarean delivery, 

normal delivery is safer, more appropriate and should be recommended. 

However, in cases where elective cesarean delivery is planned, if there is no 

indication for preterm delivery, the delivery should not be performed before 39 

weeks of gestation and considering the rate of recurrent cesarean delivery, 

women should be informed that the risks of placenta previa, placenta accreta 

spectrum, and hysterectomy increase with each subsequent cesarean delivery 

(ACOG 2013). In the guideline published by the International Federation of 

Gynecology and Obstetrics (FIGO), it is stated that cesarean should be 

performed depending on medical indications to protect mother and baby health, 

it should not be performed as elective (FIGO 2020). 
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The American Midwives and Nurses Association (ACNM) condemned the 

decision to offer elective cesarean delivery, stating that women began to have an 

elective cesarean delivery based on imprecise words. According to ACNM, 

cesarean section should be considered as a last resort, not an option based on 

protective application (Leeman 2005). The UK National Institute for Health and 

Care Excellence (NICE) stated in 2004 that maternal desire for cesarean delivery 

is not an indication alone, more explanation is needed about its necessity and 

consultancy should be obtained. In 2011, NICE changed this recommendation 

and suggested that women who are concerned about the health of their children 

and want an optional cesarean section should firstly be directed to professional 

health care in order to support their perinatal mental health and that they can 

prefer optional cesarean section if deemed necessary (Demirel Akyüz 2018). 

In Turkey, while the statement about cesarean section was not included in 

the law numbered 6354 before, the law has been regulated as "If there is a 

medical necessity for the pregnant or the baby in the womb, the birth can be 

done by cesarean section" and entered into force after being published in the 

official newspaper on 12 July 2012 (T.C. Official Gazette 2012). 

INDICATIONS, CONTRAINDICATIONS AND COMPLICATIONS 

OF ELECTIVE CESAREAN DELIVERY 

Caesarean delivery, which is harmful rather than helpful when performed 

continuously except the necessary conditions, has become elective, and has even 

begun to be seen as an alternative to normal birth (Uzun and Dağ 2019). In 

recent years, maternal-fetal benefits (social compliance, maternal-fetal risk 

prevention, birth and labor fear), maternal choice (autonomy), and medical 

factors (preventing pelvic floor injury) have come to the fore regarding elective 

cesarean section (Singer 2004, O'Donovan and O'Donovan 2018, Uzun and Dağ 

2019). When we examine the literature, it is seen that some elective cesarean 

delivery indications are clear and definite (placenta praevia etc.), while some 

indications are still controversial (breech presentation etc.) (Depp 2002, WHO 

2017). 

In case further delay of labor will endanger the mother and / or fetus or 

delivery through the birth canal is not possible, an elective cesarean indication 

constitutes. Nowadays, it has been applied to a wider range of indications with 

the development of surgical techniques, providing safe blood transfusion and the 

presence of antibiotics (Konakçı and Kılıç 2002, Taşkın 2020). Among the 

elective cesarean indications, repetitive cesarean delivery is the most common. 

Women give elective cesarean delivery instead of vaginal delivery after 

cesarean, it is thought that which reduces the risk of life-threatening uterine 

rupture for the mother and the baby. In addition; advanced maternal age, 

nulliparity, increased obesity, fear of birth, concerns about genital changes after 

vaginal delivery, the misconception that cesarean delivery is safer for the baby, 

the idea that it is a more appropriate method for both mother and healthcare 
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professionals, fear of medical case, the desire to have a completely healthy baby 

and reduced tolerance to all kinds of complications or possible negative 

outcomes are listed as elective cesarean reasons (Karabel et al 2017). 

The most important contraindication of elective cesarean delivery is cited as 

the absence of any real indications. When considering the main cesarean 

contraindications, cesarean should be applied only when the fetus is alive. Only 

in some cases (detachment placenta, placenta previa) cesarean is performed even 

if the fetus is dead. Cesarean section should not be performed in pregnant 

women who have an eclampsia attack and whose convulsions are not controlled 

within at least 8-24 hours with medical treatment. In addition, cesarean operation 

should not be performed in fetal anomalies unless there is an obstetric 

justification (Yılmaz 2018). 

Although elective cesarean delivery is a major form of delivery that is 

applied safely and saves the life of the mother and baby, it cannot be ignored 

that it is a difficult surgical operation, it is more expensive, and it brings serious 

complications up to death. Since the cesarean operation is an important surgical 

operation, all complications that can be encountered in any abdominal 

intervention and complications that are medical, surgical or related to anesthesia 

can be seen. In addition, the mother and her baby cannot experience many 

positive interactions brought about by natural birth (Odent 2013, Halimoğlu and 

Yeşilçiçek Çalık 2020). 

When we examine the literature, there are two types of cesarean 

complications, early and late complications. Early complications; bleeding, 

complications of anesthesia, bowel injuries and urinary system and vascular 

system injuries due to surgical intervention, infections, neonatal morbidity and 

thrombo-embolism risk. Late complications, on the other hand, are serious 

increases in the risk of placenta previa, placenta accreta, ablatio placenta, and 

uterine rupture. Maternal complications are unexplained fever, wound infection, 

hemorrhage, atelectasis, aspiration, endometritis, urinary tract infection, 

pulmonary embolism and thrombophlebitis. Fetal complications can be listed as 

fatal premature birth and trauma (Demirgöz Bal 2017, Şentürk Erenel and Pelit 

Aksu 2017, Karabel et al.2017). Although these complications are rare, vaginal 

delivery is four times safer for the healthy mother, and the risks associated with 

vaginal delivery are higher than cesarean delivery in medical conditions such as 

only some heart problems. Approximately 500 women die annually due to 

infection, bleeding and other complications of cesarean delivery (Artıran İğde 

2004). 

Maternal mortality rate related to cesarean delivery has been decreasing for 

the last two decades in developed countries. In a review conducted in the USA, 

maternal mortality rate due to cesarean was found to be 2.2 per 100,000. In other 

countries of the world, the maternal mortality rate is higher, usually 2-4 times 

higher than vaginal delivery. According to a study, it has been estimated that 

emergency cesarean delivery increases the maternal death risk approximately 9 
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times compared to vaginal delivery, and also, even in elective cases, cesarean 

section increases the maternal death risk approximately 3 times (Hannah 2004, 

Clark et al. 2008). 

THE EFFECT OF ELECTIVE CESAREAN DELIVERY ON 

MATERNAL HEALTH 

Elective cesarean delivery is an important operation with no alternative in 

cases where there is an increased risk of mortality and morbidity for the mother 

and/or baby. On the other hand, the mother experiences more anesthesia 

complications in elective cesarean delivery than planned vaginal delivery. In 

addition, possible bowel, bladder and vascular injuries may occur. Elective 

cesarean delivery causes prolongation of hospital stay and increase in financial 

burden. It takes longer for the mother to recover. The risk of infection is higher 

in cesarean deliveries than in vaginal deliveries. The possibility of re-admission 

to hospital is higher due to nosocomial infections. The rate of placenta previa is 

high in pregnancy after previous cesarean delivery. In addition, prolonged pain 

can be seen after cesarean delivery and this pain may last for a few weeks 

(Yılmaz 2018). In a study conducted, women stated that after elective cesarean 

section, they mostly felt pain in the abdomen, then in the waist, genitals, 

shoulders and head regions respectively (Korkmaz Güven 2017). 

Elective cesarean delivery carries risks such as being affected, delayed and 

prevented of the communication of the mother with her baby and decreased 

breastfeeding. There is also a risk of hysterectomy during elective cesarean 

delivery due to irregular reasons. Obstetric traumas are less common in elective 

cesarean delivery, and these traumas can be prevented by appropriate obstetric 

intervention. The most common risks in pregnancies after elective cesarean 

delivery are ectopic pregnancy, major bleeding, uterine scar rupture risk and 

placental anomalies. It also negatively affects fertility due to pregnancy 

limitation. (Lippman 2004, Demirgöz Bal et al. 2013). 

Factors that ensure maternal-infant attachment in the postpartum period 

include sharing the room, hugging, skin-to-skin and eye-to-eye contact, 

breastfeeding and contributing to the care of the baby. Delay of these situations 

after elective cesarean delivery negatively affects maternal attachment (İşler 

2007). Especially the baby's naked hug with his mother shortly after birth has a 

positive effect on maternal-infant attachment. For this reason, in the first 45-60 

minutes after birth, the contact with the mother is very important due to the 

baby's awake and receptive state. Oxytocin secreted during these events plays an 

important role in the formation of maternal-infant attachment. It is known that 

oxytocin secreted during breastfeeding has a positive contribution to the 

mother's ability to understand and recognize the signs of her baby (Kavlak and 

Şirin 2007, Levine et al. 2007, Eşel 2010). 

In Turkey, nearly one out of every two women has given cesarean delivery 

and accordingly, the mother and newborn are exposed to the undesirable effects 
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of anesthesia and surgical intervention (Gökdağ Balcı and Yeşiltepe Oskay 

2020). In a study conducted, it is claimed that the operation caused anxiety, fear 

and anxiety in women who gave birth by cesarean, and that the difficulties of 

both the postpartum period and the surgical operation caused the mother-baby 

attachment process to be prolonged, as they could subordinate the mother's 

interest to her baby (Çankaya and Ratwisch 2020). In a study conducted by 

Damato, prenatal and postpartum mother-baby attachment in twin pregnancies 

were compared and the postpartum mother-infant attachment score was found 

lower. It was thought to be related to staying in the intensive care unit and 

cesarean delivery (Damato 2004). 

THE EFFECT OF ELECTIVE CESAREAN DELIVERY ON INFANT 

HEALTH 

Elective cesarean delivery also has various effects on infant health. When 

looked from baby's perspective, it is known that the main difference is elective 

cesarean section and other types of delivery (no matter what type of delivery) are 

performed before labor begins. Until recently, the negative effects of stress 

deprivation in babies who opened their eyes to the world with an elective 

cesarean before labor began to be ignored (Odent 2013, Odent and Moraloğlu 

Tekin 2015). Until recently, the negative effects of stress deprivation in babies 

who opened their eyes to the world with an elective cesarean before labor began 

have been ignored (Odent 2013, Odent and Moraloğlu Tekin 2015). 

The risk of respiratory morbidity, including transient tachypnea of the 

newborn, respiratory distress syndrome, and persistent pulmonary hypertension, 

is higher for elective cesarean delivery compared to vaginal delivery when 

delivery is earlier than 39-40 weeks (ACOG 2013). After elective cesarean 

delivery, serious respiratory problems can be encountered in the baby and the 

rate of referral to neonatal intensive care units increases. Therefore, the mother 

and her baby may be separated, the baby may need respiratory support, the baby 

may have to experience a painful situation due to the interventions, antibiotic 

therapy and mechanical ventilation support may be required, or much more 

severe complications such as hypoxemia, resistant pulmonary hypertension and 

pulmonary air hunger may be seen (Lippman 2004, Demirgöz Bal et al.2013). 

Although it is very rare, there is a risk of accidentally cutting the baby during the 

surgery. There is a risk that the mother communicates with her baby later. The 

baby may face with risk of less experiencing the benefits of breastfeeding after 

elective cesarean delivery, namely with problems such as more uncomfortable 

sucking due to the painful mother, later sucking, and a decrease in the frequency 

and duration of breastfeeding (Lippman 2004, Demirgöz Bal et al. 2013). In 

addition, there is no guarantee that the baby will be fully mature (especially the 

lungs) in cases of elective cesarean delivery where labor has not started. 

Maternal and fetal hormones associated with the progression of labor contribute 

to the maturation of the lungs (Odent 2013). 
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There is an important relationship between the labor physiology and milk 

secretion physiology. It is stated that the chain of events that starts with 

physiological labor pain and leads to the secretion of hormones considered 

necessary for the secretion of milk is affected in elective cesarean deliveries 

(Odent 2013). Healthy newborns born with vaginal delivery are usually 

breastfed early and breastfed for a long time. While breastfeeding takes place 

within the first 1 hour even after a problem-free vaginal delivery, this period is 

prolonged in cesarean delivery. Mothers who give an elective cesarean delivery 

under general anesthesia can usually breastfeed the newborn 4 hours after 

cesarean and ½-1 hour after epidural anesthesia (Yılmaz 2018). 

Basically, cesarean delivery does not prevent the mothers from 

breastfeeding and they can breastfeed her babies like those giving vaginal births. 

However, mothers may encounter some problems while breastfeeding their 

babies. The main reasons for the delay in breastfeeding at cesarean section are 

the long recovery period of the mother from the effect of anesthesia after general 

or local anesthesia, the prolonged return of the mother to her functionality and 

mobilization, the separation of the mother and the baby due to medical 

conditions, suppressed oxytocin response by the stress due to surgical operation. 

Post-surgical incision pain of the mother may be much more than enough to 

make her forget to breastfeed and she may have difficulties in keeping her baby 

in the correct breastfeeding position in order to breastfeed (Şentürk Erenel and 

Pelit Aksu 2017). 

THE ROLE OF MIDWIFE IN PROTECTION OF MATERNAL AND 

INFANT HEALTH IN ELECTIVE CESAREAN DELIVERY 

Midwifery, one of the oldest professions in the world, is a discipline where 

science, art and ethical values are integrated (Korkut and Kaya 2019). 

Throughout history, in all societies, they were midwives who helped women to 

give birth with traditional approaches. Good midwifery care and avoiding 

unnecessary attempts help to reduce the cesarean rate. It is stated that the low 

rates of cesarean section in countries where midwife-centered services are 

carried out shows that the presence of midwives has a very important effect in 

reducing the rates of cesarean delivery, therefore, midwives play a significant 

role in the birth policies of countries (Demiral Akyüz 2018, Korkut and Kaya 

2019). 

It should not be forgotten that cesarean section is an operation, performing 

it in unnecessary situations carries many risks for the mother, fetus/newborn and 

increases the cost and burdens the country's economy. It should be discussed 

with women seeking an elective cesarean delivery in detail about the risks and 

benefits. The woman should be gently persuaded not to apply the cesarean, 

which is believed to be unnecessary. After cesarean delivery, mothers may have 

troubled hours due to severe pain, cannot meet their own needs, cannot perform 

many activities, including breastfeeding and taking care of the baby. (Elmalı 
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Şimşek and Ecevit Alpar 2020). In this process, maximum level of emotional 

support should be given to the woman and her husband. 

Today, various studies are carried out to increase breastfeeding rates after 

elective cesarean delivery. In the system applied in a hospital in Spain, the 

obstetrician, neonatologist and anesthesiologist together decide whether the 

mother is suitable and safe for skin-to-skin contact with the baby in elective 

cesarean delivery. Once the decision is made as suitable, the obstetrician will 

inform the mother and partner. After the birth, the midwife lays the baby on the 

mother's breast and the neonatologist examines the baby here. The neonatology 

specialist stays in the operating room for about 15 minutes, then the 

responsibility is left to the neonatology nurse. The neonatology nurse is 

responsible for the initiation of skin contact and breastfeeding in the operating 

room (Barbero et al. 2013). 

In conclusion, promoting normal birth by lowering elective cesarean 

delivery rates is an undeniable requirement both in terms of maternal and fetal 

mortality and morbidity and in terms of national financial burden. Women's 

fears, lives, factors associated with social and cultural beliefs are also thought to 

contribute to the increase in elective cesarean delivery rates. When considering 

potential interventions to reduce unnecessary cesarean operations, it is important 

to investigate the possible effects of these different factors (Karabel et al.2017). 

Providing qualified and quality care and providing counseling on alternative 

birth, coping with labor pain and relaxation techniques by the midwife who is 

with the expectant mother from the preconceptional period to the postpartum 

period will be important both ethically and for the health of the mother and baby. 
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INTRODUCTION 

While unintended pregnancies and unplanned births can lead to serious 

health problems, they also lead to social and economic consequences for the 

woman and her family. One of the most significant consequences of unintended 

pregnancies is the fact that intended abortus is not conducted under secure and 

favorable conditions. In many countries, the limitations on the laws for legal 

abortion cause women to make self attempts and seek for a solution from non-

expert health care professionals or traditional healers. In these countries, abortus 

often affects the health of women negatively and can sometimes lead to death. 

Within the framework of United Nations Millennium Development Targets and 

2030 Sustainable Development Targets, the fifth goal included the healing of 

maternal health and decreasing the maternal death at the rate of three fourths. 

Within the framework of this goal, it is required to decrease rapidly the rates of 

unintended pregnancy, which follow an increasing trend, and the rates of abortus 

in parallel to this. Family planning methods, the most effective approach to 

lowering the rate of abortus, increase the rate of access and use. While assessing 

the cost and efficiency of the investments made in family planning service 

programs, its effect on decreasing the maternal mortality should also be 

considered. This mini review aims to offer suggestions on decreasing the rate of 

abortus and unintended pregnancy in the world. 

The Rates of Unintended Pregnancy in the World 

53 out of a thousand women aged between 15 and 44 around the world 

experience unintended pregnancy. Excluding China from this ratio, the rate of 

unintended pregnancy can rise up to 61 per thousand women. While the 

maximum rate of unintended pregnancy is in Africa with the rate of 80 per 

thousand, this ratio is known to increase to 108 per thousand in Eastern and 

Central Africa. The lowest ratio is in Europe with the rate of 43 per thousand 

while this can decrease to 35% in Northern and Southern Europe and even to 27 

per thousand in Western Europe. There were 30 million births all around the 

world in the year of 2012 as a result of unintended pregnancy while the country 

with the maximum ratio of births as a result of unintended pregnancy is Latin 
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America with the rate of 28%. This is followed by Northern America with the 

rate of 23 % and Africa with the rate of 21%. Among all the births, the rate of 

unintended pregnancy is minimum in Asia with the rate of 12% and Europe with 

the rate of 11% while this ratio can decrease to 4% and 5% in Eastern Asia and 

Eastern Europe, respectively. 

AFRICA 

It is known that 39% of the pregnancies in Africa are unintended 

pregnancies and every one out of three pregnancies end up with abortus while 

family size is still bigger than desired. In Nigeria, approximately one in every 

three women (28%) within the period of fertility experience unintended 

pregnancy during their whole life. In addition, one in every five pregnancies is 

an unintended pregnancy. The reasons for unintended pregnancies in Nigeria 

include the low rate in the use of contraceptive methods in addition to the desire 

of the families for nucleus family, the increase in the rate of urbanization, 

women being employed in better paid jobs and education costs of children. 

Women, aged between 15 and 49, need to use an effective contraceptive method. 

Six out of every ten women (61%) ended their pregnancy willingly with abortus 

and did not use any kind of family planning methods. While 33% of women use 

a modern family planning method, 6% of women prefer traditional methods. It is 

determined that 38% of women, who do not use any family planning methods, 

are not informed about family planning and 19% believe that they would not get 

pregnant while 17% were afraid of the side effect and 6% did not use any 

methods because the partner/spouse does not want it. 

ASIA 

The rate of unintended pregnancies in Asia decreased to 49 from 64 per 

thousand pregnancies between the years 1995 and 2008. It is stated that the rate 

of unintended pregnancy in Southeastern Asia is 48% while it is 44% in Western 

Asia, 33% in Eastern Asia ad 38% in South Central Asia. Of all the pregnancies 

in Eastern Asia, the rate of the unintended pregnancies ending with birth is 6%. 

As result of the society with children policy implemented in China, the rate of 

using an effective and modern method is high. Also, since the transportation and 

access to the centers where women have abortus is easy and comfortable in the 

case of unplanned and unintended pregnancies, the rate of secure abortus is high. 

In a study conducted with 1271 unmarried women between the ages of 15 and 

24, who are in desire of having abortus, in the provinces of Shanghai, Chengdu 

and Taiuyan in China, it is determined that women were also obliged to have 

abortus after the tenth week with the rates of 20.5%, 4.4% and 4.9% according 

to the provinces, respectively. The reasons for being obliged to have abortus 

after the tenth week were determined as the lengthening of the period to suspect 

and designate the pregnancy and the decision to have abortus in addition to the 

delay in receiving a service. The study also revealed that few number of women 
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included in the study ask for the opinion of their partners or inform their families 

about the situation. In South Korea, according to the studies in hospital and 

health care centers on society basis, the pregnancies are determined to be 

planned with the rate ranging between 51.4% and 74.3%. Likewise, according to 

the Panel Study on Korean Children conducted in 2008, 74.3% of the 

pregnancies are planned.  

EUROPE 

According to a report on a national study conducted between the years 2008 

and 2012 which includes seven countries of Europe, the rate of unintended 

pregnancy is reported as 55%. This ratio increases to 43 per thousand in Eastern 

Europe while it is 12 per thousand in Western Europe. This variance is thought 

to be a result of the low rate of using contraceptive methods in Eastern Europe or 

the high rate of using contraceptives with a high rate of failure. It is known that 

the rate of abortus in European countries (Germany, Holland and Belgium) is 

lower than the rates in the USA. However, while Sweden is similar to the USA 

in many aspects, it is observed that the rate of abortus is higher than the USA. 

While 30% of the pregnancies end with abortus in Europe, the lowest rate of 

pregnancies ending with abortus is known to be in Eastern Europe. In England, 

there were 145.000 unintended pregnancies in the year of 2013 and this figure 

reveals that, of all the pregnancies, the rate of unintended pregnancy is 16.7%. It 

is also determined that in England, where the rate of unintended pregnancy 

among adolescents in particular is high, the rate of unintended pregnancy and 

delivery in the year of 2014 is 15.3 per thousand adolescents. This ratio is 

revealed to be above the European average and twice more than the ratios in 

Germany, three times more than the ratios in Swiss and four times more than the 

ratios in Holland. While Barselona, located in the Northwestern part of Spain, is 

known as the province with the lowest rate of delivery in Europe, with the rate 

of 9.6 per thousand, it has the higher ratio of abortus than many Northern Europe 

countries. 

UNITED STATES OF AMERICA 

It is determined that, in the year of 2010, 36% of the pregnancies in all the 

states in the United States of America (USA) and in more than 50% of the 

pregnancies in the Colombia region and in 28 states are unintended. It is 

observed that particularly in the southern and southwestern regions, where the 

population density is high, the ratio of unintended pregnancy tends to be also 

high. Delaware ranks the first city with the highest ratios, where 62 women per 

thousand, aged between 15 and 44, report to have experienced unintended 

pregnancy and it is followed by Hawaii, New York with the rate of 61 per 

thousand and Maryland with the rate of 60 per thousand. The provinces with the 

lowest rate of unintended pregnancy is New Hampshire with the rate of 32 per 

thousand, Minnesota, Vermont with the rate of 36 per thousand and Maine with 
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the rate of 37 per thousand. Approximately the half (45%) of 6.1 million 

pregnancies in the United States of America (USA) in the year of 2011 is 

reported to be unintended pregnancies. Every 45 women out of thousand aged 

between 15 and 44, in other words 5% of all the women within the period of 

fertility every year experience unintended pregnancy. The analysis of the data 

obtained in the year of 2014 reveals that 15 out of thousand women aged 

between 15 and 44 prefer to have abortus in the case of unintended pregnancies. 

When the expenses for maternal and fetal care by the USA federal and state 

administrations are analyzed, it is reported that an amount of 201 dolars was 

spent on every unintended pregnancy and delivery aged between 15 and 44. 

According to the data obtained from Guttmacher in 2010, family planning 

services declare to have spent an amount of 12.7 million in total to be able to 

prevent women from unintended pregnancies and deliveries brought along.  

It is observed that in Latin America and Caribbeans, the rate of unintended 

pregnancy is at a high rate of 58% and 38% of these pregnancies end with 

abortus. In Latin America, where there are 6.400.000 abortus conducted, only 

23.6 of these are secure abortus while 76.4% are insecure. In many countries in 

Latin America, there are rigid laws on abortus. Only in Cuba, Guyana and 

Puerto Rico is abortus allowed with no restrictions at all. However, in seven of 

the 34 countries and regions of Latin America, no abortus is allowed with any 

reason at all while in eight countries it is allowed only in the cases of rape or 

rape on a mentally retarded woman and fetal malformation. Also, the desire for a 

nucleus family in the society, the high rate of contraceptive use and the skills of 

the partners on accurate and permanent use of contraceptive methods are thought 

to have led the low rate of abortus.  

OCENIA 

In Australia, half of all the pregnancies are unintended pregnancies and one 

of every four of these pregnancies result in delivery. The biggest reason for 

unintended pregnancies is the misuse of contraceptive method while a small 

number of the unintended pregnancies result from the failure of the 

contraceptive method. According to the data from Household, Income and Labor 

Dynamics in Australia Survey, the rate of unintended pregnancy of women aged 

between 18 and 44 is 18%. In a cohort study conducted on the basis of the 

Australian Longitudinal Study on Women’s Health, it is put forward that 32% of 

the first pregnancies of the women aged between 52-57 are unintended 

pregnancies while this ratio is 15-17% for the second, third and forth 

pregnancies. In a research conducted on the basis of national society, where the 

data from Australian Election Table in 2013 are randomly used, it is reported 

that 69% of the 2.235 individuals aged between 18 and 51 are women and 59% 

of these women are pregnant while 40% of these pregnancies are unintended 

pregnancies. In another large scale research conducted on the basis of national 

society in Australia including 511 women aged between 18 and 23, it is found 
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that 403 women have had a sexual intercourse and 63 of them are pregnant while 

55 of them, which equals to 87%, are unintended pregnancies. In a large scale 

society based research in New Zealand, it is found that 53% of 95.335 

pregnancies in the year of 2008 were unintended pregnancies. 25% of the 

unintended pregnancies, which equals to 24.131 in figures, are found to have 

ended with birth while 19% of these ended with abortus and 8% ended with 

spontaneous abortion. It is emphasized that the rate of unintended pregnancy is 

particularly high among young Maoria and Pacific women while the rate is low 

among the European women in their thirties. 

The Reasons for High Rate of Unintended Pregnancy 

1. The low quality of the units offering sexual health and fertility health. 

• According to the Tellus Survey conducted in England in the year of 

2010, the individuals reported that they either did not benefit from the 

education they received about sexual health and fertility health or did 

not receive any education in these centers at all. 

2. The reasons for the high rate of unintended pregnancy particularly among the 

adolescents included the failure in contraception, neglect, unprotected 

intercourse, disbelief in the probability of pregnancy, the belief that 

contraceptive method reduces the quality of the intercourse, alcohol intake, 

feeling obliged to experience unprotected intercourse, being ashamed of 

warning the partner about method use.  

3. Lack of explicit and clear communication and content about sexual health and 

fertility health within the education system as a result of the high rate of 

unintended pregnancy among adolescents.  

• The fact that within the present education system the education on 

sexual health and fertility health, which is provided in the public 

schools, includes biological variations 

• Lack of obligation in private schools to give sexual health and fertility 

health education while families hold the right to withdraw their children 

from education when it is provided. 

4. According to the definition of the Office for Standards in Education, the fact 

that the level of teaching strategies and quality is not adequately high.  

5. The individuals not being informed about the contraception alternatives 

• According to the research conducted by the Family Planning 

Association of England, it is found that women aged between 15 and 44 

are not informed about how they can access the immediate 

contraception. Besides, it is also revealed that every one of three women 

know that there is a need for prescription for immediate contraception 

while two in every three women believe that repeated misuse of 

immediate contraception cause infertility.  
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SUGGESTIONS  

• The programs and the policies implemented are directed to improving 

the knowledge level of the man and woman 

• Strengthening popularization of the access and use of contraceptive 

methods, preventing the unintended pregnancies and reducing the 

abortus. 

• Expanding the justifications for legal abortus in many countries so as to 

reduce the number of abortus carried out under hidden and insecure 

settings while also allowing the implementation of secure abortus 

service under present prohibitions. 

• Increasing, improving and expanding the quality of the care after abortus 

so as to decrease the high morbidity and mortality arising from abortus 

conducted under insecure conditions 

• In order to decrease the high morbidity and mortality rates, particularly 

observed among disadvantaged women living in socio-economically 

lower and rural areas, equal opportunities for access to family planning 

services and centers should be provided while the significance of the 

care after abortus in the health policies and programs should also be 

noted.  

• Allowing the termination of pregnancy with larger justifications while 

countries provide all women with fair access rights and legal rights in 

the cases when all the regions and groups lack services for secure and 

legal abortus.  
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 1. WHAT IS THE PAIN? 

Pain is quite common and an increasing health problem all over the world 

and in Turkey. The widely accepted definition of pain has been developed by the 

International Society for Pain Research: "Pain is an unpleasant sensory and 

emotional experience that is caused by actual or potential tissue damage or 

defined as such" (IASP). It is also defined as an emotional and sensory complex 

perception that is affected by cultural and individual changes that result from the 

transmission of a series of chemical or mechanical events to the central nervous 

system as a result of stimulation of pain receptors due to real tissue damage or 

potential tissue damage in a certain part of the body (Buchbinder et al.2018). 

2. PHYSIOLOGY OF PAIN 

Pain is a complex problem that develops due to physiological, 

psychological and environmental factors with the effect of emotions and senses, 

that is perceived in different parts of the body and as it bothers the person, it 

leads the person to find ways to eliminate this situation (Işık, 2006; İnan, 2018). 

The pain transmitted to the cerebral cortex by afferent means through the 

thalamus, after the stimulation, is transmitted to the central nervous system by 

neural impulses via afferent means again. Nociceptive afferents consist of small 

myelinated A-delta (Aδ) neurons, large myelinated A-beta (Aβ) fibrils and 

unmyelinated C fibrils. When the injury occurs, Aδ afferent means are 

responsible for acute, rapid and sharp pain, while C fibrils are responsible for 

conditions that are unsensible, painful and that cause chronic pain, such as 

burning or striking and hitting. Pain sensation in the body may be reduced by 

partially or completely preventing the transmission of pain impulses and the 

release of inhibitory neurotransmitters accordingly. Inhibitory neurotransmitters 

consist of serotonin, gamma-aminobutyric acid, endorphins and other 

endogenous opioids that suppress pain (Ay & Alpar, 2010; Lee and Neumeister, 

2020). 
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3. CONCEPTS ABOUT PAIN 

The concepts about pain are; pain threshold, pain tolerance, and pain 

behavior. 

Pain Threshold 

It is described as the lowest stimulus intensity at which an individual can be 

stimulated. The pain threshold varies according to the physical, mental state and 

to the state of consciousness of the individual. While insomnia, fatigue, anxiety, 

depression, sadness reduce the pain threshold; sleep, rest, sympathy, 

extraversion, analgesics and antidepressants increase the pain threshold. In 

addition, it is stated that the pain threshold may vary from person to person, or 

even in the same person over time and that insomnia, fear, helplessness, fatigue, 

anger, depression, loss of job, stress, familial concerns are factors that lower the 

pain threshold while good mental status, rest, relaxation, social personality, and 

adequate sleep are factors that increase the pain threshold (Yağcı and Saygın, 

2019). 

Pain Tolerance 

It is the most intense pain level at which the individual can hardly tolerate 

the pain stimulus or want the pain stimulus to be stopped. Some people can 

tolerate severe pain without any intervention. Pain tolerance decreases in 

prolonged and recurrent pain (Çetin and Erbil, 2020). 

Pain Behavior 

It is defined as the behavior pattern expected from a person with pain to 

develop against the pain. It is observed that personal characteristics are 

important in pain experience and especially the way people express the pain, the 

painful area, the severity of the pain, beliefs and cultural things about pain and 

coping methods also affect pain experiences (Koçoğlu and Özdemir, 2011). 

4. PAIN THEORIES 

Many theories have been proposed for the transmission, perception and 

evaluation of pain according to its historical development. The main purpose of 

the theories is to explain pain and underlying causes. These theories; primitive 

theory, specificity theory, pattern theory, gate-control theory, endorphin theory. 

The theories that are still valid today are gate-control and endorphin theories 

(Aydın, 2002; Kısacık et al. 2015). 

4.1. Gate-control Theory 

The gate-control theory was proposed by Patrick Wall and Ronald Melzack 

in 1965 as a result of the inadequacy of the theories put forward in explaining 

the physiological and psychological parameters of pain. It succeeded in 

explaining these parameters and is still in the status of the accepted pain theory 

today (Kidd et al. 2001; Kısacık et al. 2015). 
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According to this theory, painful stimuli carried to the spinal cord by certain 

nerve fibers are first evaluated in the dorsal (posterior) horn of the spinal cord. 

This dorsal horn functions as a gate (Mamuk and Davas 2010). If the gate is 

open; substantia gelatinosa (SG) cells become inactive with the activity of thin 

diameter delta fibers with myelinated A group or non-myelinated group C 

nociceptive fibers while the activity of transmission (T) cells increases. Thus, 

pain is felt when it reaches the level of consciousness. While substantia 

gelatinosa (SG) cells are activated by the activity of thick diameter A group 

alpha or A group beta fibers, the passage of stimuli to transmission (T) cells is 

inhibited and this door is closed. As a result, pain that does not reach the level of 

consciousness is not felt (Vural, 2011; Kısacık et al. 2015). 

 

Figure 1: Gate-control teorisi (Photo Credit: Blamb/Shutterstock) 
 

4.2. Endorphin Theory 

Chemical substances that are secreted by our body and act like morphine, 

are called "endorphins". They were discovered by Roger Guillemin and Andrew 

W. Schally between 1970 and 1977 (Ezgi and Tavşanlı, 2018). Endorphins 

reduce the perception level of pain by inhibiting the release of chemical 

substances such as bradykinin and histamine that stimulate pain fibers and pass 

into the blood or spinal fluid, and by blocking the transmission of pain stimulus 

(Arslan Eti, 2014).  

5. CLASSIFICATION OF PAIN 

Pain is divided into two according to the duration of pain. 

5.1. Acute Pain 

It is the pain that is always nociceptive, lasts less than three months and has 

a sudden and severe onset. The reason for this pain can often be identified and 

the pain can be relieved depending on the reason. When it lasts longer than three 
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months, it turns into chronic pain (Arın et al. 2015). 

5.2. Chronic Pain 

It is a complex picture that usually starts as nociceptive, affects the quality 

of life of the person when the stimulus passes. It is also influenced by 

psychological factors, lasts for more than three months and turns into a 

syndrome. In patients with chronic pain, feelings of anger, helplessness, 

hopelessness, fatalism, pessimism, social withdrawal, fatigue, constant anxiety, 

inability to plan for the future, and depression may develop (Arın et al. 2015). 

6. EVALUATION OF PAIN 

Pain perception, diagnosis, and reactions to pain vary from person to 

person. It can even vary in the same person at different times. For this reason, 

taking a very detailed anamnesis from the patient, observing constantly and 

using appropriate measurement methods will help for the initial evaluation of the 

patient as well as being a guiding resource for further evaluations (Aslan Eti, 

2014). 

Table 1: Criteria for Evaluation of Pain (Çöçelli et al. 2008) 

7.PAIN IN WOMEN'S LIFE AND MIDWIFERY APPROACH 

Women's life consists of different periods such as menstruation, pregnancy, 

childbirth, postpartum and menopause, with the effect of physiological and 

psychological processes. Each period has its own processes. Therefore, the pain 

that a woman experiences in every period is shaped by periods (Edwards et al. 

2016). 

7.1. Mastalgia 

In the puberty period, the development of the breast tissue begins with the 

effect of estrogen. Following the development of breast tissue and the formation 

of menstrual cycles, with hormonal changes, conditions such as tenderness and 

Physiological Pain Symptoms Behavioral Pain Symptoms 

Vasoconstriction in superficial veins 

Increase in blood pressure 

Increase in pulse rate 

Increase in respiratory rate 

Increase in sweating 

Decrease in saliva secretion 

Decrease in GIS functions 

Dilatation in pupils 

Skin is cold and moist 

Dry mouth and lips 

Pain 

Moaning 

Fluttering / beating 

Wailing 

Anxiety 

Depression 

The fear of death 
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pain in the breast are observed. The tenderness and pain commonly seen during 

the periods of puberty, pregnancy and menopause is called mastalgia. The pain 

in the puberty period is usually characterized by the menstrual cycle. With 

hormonal changes during pregnancy; fullness, tenderness and pain are observed 

due to hypertrophy in the breast tissue and the development of milk ducts. In the 

postpartum period, mastitis-related pain occurs when the breast is wrongly held 

during breastfeeding, the baby is not engaged and the breast is not fully 

evacuated. In the menopause period, pain is experienced due to hormone 

therapy, antidepressant use, smoking or a large breast tissue. In addition, breast 

pain is reported in women in the case of continuous nutrition with diets high in 

fat, salt and refined carbohydrates (Jaime Herndon, 2019; Cornell et al.2020; 

Dzoic Dominkovic et al.2020). 

The Canadian Society of Obstetrics and Gynecology (SOGC) published its 

clinical practice guideline for mastalgia management in 2006. According to this 

guide; 

• For mastalgia related to the menstrual cycle or not, a bras that fits the 

body well and supports it should be used, 

• Caffeine intake should be reduced, 

• When women who use hormone replacement complain of mastalgia, the 

dose and content of the replacement used can be evaluated and a change can be 

made, or if the timing is appropriate, it is recommended to stop the replacement. 

In addition, it is important for women to receive training on the subject in 

primary care. Women should be informed that they should perform self-

examination of their breasts every month and apply to the health institution 

when they encounter an unexpected situation. Pharmacological methods 

(tamoxifen / danazol) are used in mastalgia unresponsive to primary care, and 

partial mastectomy or mastectomy is recommended for severe unresolved pain 

(Rosolowich et al. (SOGC) 2006; Mayo Clinic, 2017). 

7.2. Pain in the Menstrual Period 

The first phase of physiological, hormonal, psychological and social 

changes in women's life is the menstrual phase. Pain in this period is called 

dysmenorrhea. In Greek, "dys" means difficult, painful or abnormal, "meno" 

means month and "rhea" means shedding. Dysmenorrhea, also defined as 

menstrual pain, is a gynecological problem that is encountered in women of all 

ages and races and is seen at a rate of 50-91% in adolescents (Fenning, 2015; 

Esen et al. 2015). 

Dysmenorrhea is associated with a variety of physical symptoms, occurring 

typically a few hours before or after the onset of menstruation and lasting 24-48 

hours. The pain is usually cramp-like and most common in the form of lower 

abdominal pain and low back pain. Lower abdominal pain is often described as 

pain that radiates to the lower back or legs. Dysmenorrhea may be accompanied 

by headache, nausea, constipation or diarrhea, frequent urination, vomiting and 
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emotional problems. Dysmenorrhea is examined in two ways, primary and 

secondary According to the pathophysiology of it (Payne et al. 2016). 

7.2.1. Primary Dysmenorrhea 

Primary dysmenorrhea starts to appear usually under the age of 25 

and within 6-12 months after menarche. Menstrual pain begins just after the 

onset of menstruation or a few hours before it and lasts 48-72 hours. The pain is 

in the form of a cramp and occurs primarily in the suprapubic region. The pain 

may radiate to the back or inner thigh but does not spread below the knees (De 

Sanctis et al.2015; Payne et al.2016). 

Although there is no underlying pathological cause in primary 

dysmenorrhea, different opinions have been suggested over the years about 

primary dysmenorrhea. The first of these is the cervical obstruction theory 

defined by Hippocrates. According to this view, women suffer from menstrual 

pain due to cervical obstruction, and it is thought that the pain will be relieved as 

cervical dilatation will be provided with birth. In recent studies, it has been 

suggested that there is a relationship between non-rhythmic contractions of the 

uterus and primary dysmenorrhea and this may cause pain. At the same time, it 

has been emphasized that the decrease in blood flow is associated with the 

increase in uterine pressure and uterine ischemia emerging as a result of this is 

the primary cause of dysmenorrhea (Harel et al. 2008). 

In the study by Hu et al. (2020) examining the factors affecting primary 

dysmenorrhea in university students, the prevalence of primary dysmenorrhea 

was found to be 41.7%. In addition, in this study, the risk of dysmenorrhea is 2 

times higher in students whose mothers have a history of dysmenorrhea (Hu et 

al.2020). 

7.2.2. Secondary Dysmenorrhea 

Secondary dysmenorrhea is usually seen between the ages of 30-45. In 

secondary dysmenorrhea, a different pain pattern is observed compared to 

primary dysmenorrhea in addition to abdominal swelling, pelvic heaviness and 

back pain. In secondary dysmenorrhea pathology, pain is due to an organic cause 

and these organic reasons may be endometriosis, adenomyosis, myoma uteri, 

endometrial polyp, pelvic infection history, use of intrauterine device, internal 

genital organ congestion, uterine position anomalies, cervical stenosis, traumas, 

soft tissue ruptures caused by gynecological surgeries and congenital uterine 

anomalies (De Sanctis et al 2015; RCOG 2017). 

There are versatile treatment modalities for dysmenorrhea, treatment 

intensifies according to pain severity and the patient's response to pain. In the 

treatment of dysmenorrhea, midwives can apply methods such as relaxation 

exercises, magnetic therapies, acupuncture, massage, aromatherapy, acupressure 

to prevent pain, to cope with pain and to adapt to the situation, as well as 

medication applications (Taşkın, 2019). 
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In a study conducted in China, it is stated that acupressure treatment 

alleviates dysmenorrhea (Guimarães and Póvoa, 2020). In another study, it is 

stated that aromatherapy (aromatherapy consisting of sage, rose and lavender), 

which is included in nursing practices, effectively reduces menstrual cramps 

(Demirci, 2017). 

In the management of dysmenorrhea, regular exercise (at least 3 / day 30-45 

minutes per week) (Güner 2015), local hot application or warm bath, hot drinks, 

adequate and balanced diet, regular sleep can be recommended to women. 

Midwives also play a key role in effective coping with anxiety (relaxation 

exercises, regular walking, sharing feelings) that women experience due to 

academic and social problems in dealing with pain. In addition, it is thought that 

midwives' interventions that will develop positive attitudes about femininity and 

menarche may be effective in preventing dysmenorrhea (Yılmaz and Ocakçı, 

2016; Taşkın, 2019). 

7.3. Pain in Pregnancy 

Pregnancy, a special condition experienced by a woman in her life cycle, is 

a natural process that starts with fertilization that causes changes in the 

physiological and psychosocial balance of the woman and ends with the birth of 

the fetus. In this process, physiological changes depending on the course of 

pregnancy and the growth of the fetus may cause pain in women. The most 

common pain complaints during pregnancy are the pains of waist, back, pelvic 

area, head, leg and abdominal pain (Skluit et al. 2016). 

7.3.1. Back and Waist Pain 

Waist pain is the most common type of pain related to the musculoskeletal 

system that provides structural support in our body during pregnancy. This pain 

experienced by pregnant women is frequently seen in 50% of pregnant women 

in the 5th and 7th months of pregnancy, and the severity of the pain varies from 

mild discomfort to a way that is serious and will cause inadequacy (Mazıcıoğlu 

et al. 2006). The most common painful areas during pregnancy have been stated 

as the pelvic area, waist and back area respectively (Dal et al.2018). 

Coşar Çetin et al. (2017) found that 41.5% of pregnant women complained 

of back and waist pain in their study on the complaints seen during pregnancy 

(Coşar Çetin et al.2017). 

The levels of back, waist and pelvic pain encountered during pregnancy and 

postpartum period in primiparous women were examined. The prevalence of 

back, waist and pelvic pain during pregnancy was 42%, 77% and 74%, 

respectively, while it was 43%, 52% and 41% in the postpartum period. 

Although it was stated that the absence of regression in back pain was due to 

posture during breastfeeding, a regression was found in waist and pelvic pain 

with the return of the gravity center (Dunn et al. 2019). 
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Figure 2: Change in Gravity Center during 

Pregnancy (www.chirobeacon.com) 

 

7.3.2. Pelvic Pain 

One of the most basic functions of the pelvis is to distribute the body 

weight transmitted on the vertebral column to the sacroiliac joint and transfer it 

to the legs by maintaining balance. The pelvis including the reproductive organs 

and the birth canal plays an important role in the pregnancy and birth process 

(Taşkın, 2019). It is stated that the level of pain has a potential effect on birth 

outcomes although the physiological, mechanical or psychological cause of it is 

not yet known. In recent studies, a positive relationship has been found between 

pelvic pain and body mass index, age, parity, smoking (Wuytack et al.2020). 

In a study examining the effect of the pain on postpartum outcomes of 

women who experience waist and pelvic pain during pregnancy, it is stated that 

women with high pain level during pregnancy have a high risk of experiencing 

complications after delivery (Brown and Johnston, 2013). 

 

Figure 3: A) Waist Pain B) Pelvic Pain (Noren et al., 2002) 
 

7.3.3. Headache 

The etiology of headache during pregnancy is not known exactly however 

hormonal changes and increase in blood volume in the first trimester are thought 

to be effective. It is also suggested that dehydration states that develop due to 

http://www.chirobeacon.com/


 
 

345 

 

conditions with excessive nausea and vomiting in the first trimester also trigger 

headache (Mazıcıoğlu et al. 2006; Özel and Güngör, 2020). Women may 

experience tension-type headache due to deterioration in posture due to weight 

gain in the second and third trimesters, increase in stress as they approach 

delivery, edema due to inactivity and increased insomnia especially in the last 

trimester. Since headache is a symptom of preeclampsia in patients with long 

pain duration and no history of migraine, it should be evaluated in terms of 

blood pressure and proteinuria (Deniz, 2011; Dede et al. 2015). 

In addition, it is observed that women with pre-pregnancy migraine disorder 

can improve with pregnancy, or the attacks continue and even get worse (Çetin 

and Oskay, 2015).  

In conclusion, headache during pregnancy is an issue that should be 

considered and managed. Since poorly managed headache will cause depression, 

stress, malnutrition and insomnia in the pregnant, treatment should not be 

delayed, considering that it may have negative consequences for both mother 

and baby (Negro et al.2017). 

7.3.4. Leg Pain 

Although the etiology of leg cramps during pregnancy is not known 

precisely, it is thought to be caused by metabolic disorders, inactivity or 

excessive exercise, electrolyte imbalances (magnesium, sodium, calcium), 

vitamin D, phosphorus and vitamin E deficiency during pregnancy. Leg pain due 

to cramps is more common in the last trimester of pregnancy (Coşar Çetin et 

al.2017). In different studies, leg cramps were detected in close rates among the 

complaints during pregnancy, and it was reported that it negatively affected the 

quality of life of the pregnant woman (Yanıkkerem et al. 2006; Özkan and 

Arslan, 2007; Coşar Çetin et al.2017). 

In relieving leg pain, the following can be done: massage of the legs, local 

heat application, shaking of the legs from the groin to the feet before going to 

bed, resting by raising the feet with a pillow while in the resting position, using 

shoes having a comfortable sole and slightly high heels during the day. Attention 

should be paid to a diet rich in calcium and magnesium and fluid intake (Taşkın, 

2019; Demir, 2019). 

7.3.5. Abdominal Pain 

Abdominal pain during pregnancy is defined as a normal condition created by 

changes in the body to adapt to the growing fetus. Round ligament pain, braxton 

hicks contractions, gas and constipation are considered to be common causes for 

abdominal pain (Taşkın, 2019). 

The American Society of Gynecology and Obstetrics (ACOG) defines round 

ligament pain as a sharp pain felt in the lower abdomen or in the right groin as a 
result of the thinning and stretching of the round ligament supporting the uterus as 

the uterus grows. It usually occurs when sudden movements such as laughing or 

coughing (ACOG, 2020). 
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Figure 4: Round Ligament (www.heppechiro.com) 

Braxton hicks contractions are defined as the contractions that occur in the 

uterus before the actual birth. These contractions are irregular, and their intensity 

and frequency are variable. Although it is not disturbing, it is seen in the second 

trimester of pregnancy, most often in the third trimester (Taşkın, 2019).  

Especially in the second and third trimester, gas and constipation are 

frequently observed with the slowing of bowel movements as a result of the 

increase in the level of progesterone hormone and the decrease in the release of 

motilin secreted from the duodenal mucosa (Coşar Çetin et al.2017). 

Midwifery approach to pain experienced during pregnancy is; 

• To determine the risk groups for the types of pain seen during pregnancy, 

• To help pregnant women with complaints to control pain, 

• To evaluate the effects of pain on psychological dimensions and to take 

measures, 

• To give healthy living habits to women that is predicted to be a solution to 

many problems basically (Meran and Şahin, 2014; Mamuk and Şahin, 2019). 

7.4. Labor Pain 

Labor is one of the most severe causes of pain known and identified today. 

Yıldırım and Şahin (2015) state that 60% of primiparous women and 40% of 

multiparous women experience severe labor pain (Yılmaz and Şahin, 2015). 

Pain management is an issue that needs to be addressed carefully in order to 

alleviate this pain during labor and to have a positive birth experience for 

women (Yılmaz, 2019). 

Pain in labor has many different dimensions. However, no relationship was 

found between labor pain and personality traits, anxiety and depression 
parameters in women (Makvandi et al.2015; Tzeng et al.2017; Özsoy et al.2018). 

Cultural factors and psychologically learned behaviors as a result of these 

factors are effective in the perception of labor pain and the response to pain (Sani, 

2015). Psychological factors are associated with attitudes and beliefs about labor 
pain. Primiparous women have a more negative attitude towards labor pain and this 

attitude causes the first two stages of labor to be prolonged (Beigi et al. 2019). 
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Figure 5: Place and Intensity of Labor Pain by Stage (Yılar, 2014) 

In a randomized controlled study by Yüksel et al. (2017) investigating the 

effect of breathing exercises on labor pain and duration in the second stage of 

labor, they stated that breathing exercises reduced the perception of labor pain 

and that the second stage of labor lasted shorter (Yüksel et al.2017). 

It has been determined that non-pharmacological methods (massage, hot-

cold application, acupressure, TENS, exercise, etc.) reduce pain and increase 

satisfaction in pain management (Durmaz and Kömürcü, 2015). It has been 

determined that massage applied in labor pain increases lymphatic circulation 

and endorphin release, so it has positive results for pain (Sözer et al. 2019). It 

has been stated that sacral massage applied during labor reduces labor pain, 

increases positive birth perception and decreases anxiety level (Akköz Çevik and 

Karaduman, 2020). 

In two different studies, it was found that music therapy made it easier for 

primipara women to cope with labor pain (Gokyıldız Driver et al.2017; 

Santiváñez-Acosta et al.2020). 

Although reflexology applications are not very common at birth, they 

provide acceleration and regulation of contractions, increase of oxytocin 

secretion, relaxation during contractions, and shorten the duration of labor, as 

well as relieve pain (Erkek and Pasinlioğlu, 2017). 

The midwives and nurses working in the delivery room should cooperate 

with the pregnant woman and ensure that they perform the action with positive 

emotions by taking into account the physical and psychological needs of the 

pregnant woman in the labor. For these purposes, midwives and nurses should 

be competent in the application, effects and limitations of pharmacological and 

non-pharmacological methods in coping with pain and should assist pregnant 

women in these practices (Yıldırım and Şahin, 2015). 
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7.5. Post-Cesarean Pain and Midwifery Approach 

After cesarean delivery, mothers have difficulty in meeting their own needs, 

in breastfeeding and in baby care because of severe pain (Çapık et al.2014; 

Ratwisch and Çankaya, 2020). The worldwide increase in cesarean delivery is 

associated with the risk of postpartum chronic pelvic pain (Lavand’homme, 

2019). Inadequate postpartum pain control and delayed recovery are associated 

with impaired maternal-fetal attachment and increased postpartum depression 

(Carvalho and Butwick, 2017; Sarıibrahim Astepe, 2018). 

Postoperative pain scores were found to be low in puerperant women who 

were applied progressive relaxation exercises after cesarean (Özlü et al. 2016). 

When progressive relaxation techniques and TENS applications were used 

together, positive results were obtained on pain, breastfeeding behavior and 

comfort in women who gave birth by cesarean section (Öztürk, 2019). 

It has been found that the connective tissue massage applied for 

postoperative pain in women with primiparous planned cesarean section 

increases relaxation and decreases stress and use of opioids (Simonelli et 

al.2018). In addition, it has been found that massage applied to the back 

decreases the level of pain and increases comfort in women after cesarean 

(Güney, 2020). 

It is quite important for midwives and nurses to be able to correctly 

diagnose, follow, evaluate the pain and to practice considering individual 

characteristics, and to monitor the effects of the application during the pain 

management process. For effective and good pain management, it is necessary to 

focus on the cause of pain. For this reason, midwives and nurses taking an active 

role in pain management should have knowledge about non-pharmacological 

methods and their application to support pharmacological treatment (Fahey, 

2017; Buldum and Yılmaz, 2020). 

7.6. Menopause and Pain 

The climacteric period is known as the stage that covers the premenopausal, 

menopausal and postmenopausal periods and in which the woman passes from 

the reproductive age to the age when her reproductive ability ends. Although 

each period of women's life has its own characteristics, adolescence and 

menopause are the most important periods due to their effects on women's life 

(Demirci, 2015). The menopause age, which is determined as 50-51 years 

worldwide, is 47-49 in Turkey (RCOG, 2017; TNSA, 2018). 

Complaints during menopause based on pain are seen as headache, leg pain, 

muscle pain, joint pain, decrease in body volume, bone fractures, decrease in 

movement flexibility and slowdown in all motor movements (Ghazanfarpour et 

al.2015; Bayraktar and Büyükkayacı Duman 2019). 

Özer and Gözükara (2016) found that women frequently experienced 

headache complaints during menopause and took medication without a doctor's 

recommendation. Headache is a gender-discriminatory neurological disorder. It 



 
 

349 

 

is known that there is a strong link between headache and sex hormones, 

especially with estrogen (Sader and Rayhill, 2018). 

Ertürk (2019) examined the effect of pilates exercises on women in the 

postmenopausal period and as a result of the study it is reported that the pilates 

program applied increased the quality of life in women and decreased the 

frequency of climacterium period symptoms. Similarly, Sözer (2020) stated that 

training and progressive muscle relaxation exercise are effective in increasing 

the quality of life specific to menopause. 

In a study examining the waist pain seen in the postmenopausal period and 

the physical characteristics associated with it, it was found that the difference in 

back pain severity was associated with muscle weakness and fat mass (Spence et 

al. 2019). 

Epidemiological and experimental evidence of the relationship between 

hormone replacement therapy during menopause and musculoskeletal pain and 

arthritis pain is controversial. Although the relationship appears strong, a causal 

link between estrogen deficiency and musculoskeletal pain or different types of 

arthritis has not been found (Watt, 2018). It has been reported that the use of 

magnesium is effective in preventing climacteric symptoms (Parazzini et al. 

2017). 

Midwives should implement an overall strategy that includes healthy 

lifestyle changes to protect the health of women in menopause.In this context, 

midwives should be trained and supported in terms of exercising, healthy and 

balanced nutrition of women, and should be informed about yoga, meditation, 

and reflexology (Coşkun, 2012; Ünsal Atan and Yiğitoğlu, 2015). The patient 

should be made aware of regular fluid intake, the importance of sunbathing 

times and intervals should be explained as the sun activates vitamin D, and 

vitamin D supplements should be made if necessary (Lerchbaum, 2014; Sullivan 

et al.2017). 
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1. CULTURE AND HEALTH  
 

Human being is born, lives and dies in a society. Culture is a complex 

phenomenon that includes the knowledge, belief, art, morality, law, tradition, 

customs and habits that a person gains them as a member of a society (Bozkuş 

Eğri and Konak 2011; Öztürk and Öztaş 2012). On the other hand, the culture 

can be considered as a function that includes both varieties of society, human 

being, education process and cultural content and the complex relation between 

them (Öztürk and Öztaş 2012).  

Culture is a way of life of the society. Moreover, culture is a factor that 

shows the thoughts, behavior, worship, clothing, marriage and food preparation, 

treatment of the sick, and how dead members of the society are buried. That’s 

why, it requires to understand the health values, beliefs and behaviors of 

member so as to perceive the culture (Ariff, and Beng 2006). For this reason, 

health and sickness are changeable concepts in terms of culture. Both health and 

disease are defined and arranged in accordance with culture. The society's value 

system such as attitudes, beliefs and behaviors about health and sickness 

constitute the character of the culture. Therefore, culture is seen as a dynamic 

factor of health and sickness (Bozkuş Eğri and Konak 2011). 
 

2. CULTURAL BELIEF AND PRACTICES ON WOMEN’S 

HEALTH 

The concepts of health and sickness vary from culture to culture. People 

who have different cultures may also have different health needs (Öztürk and 

Öztaş 2012). However, it is very important to consider a woman's age, family 

characteristics, culture and education when women’s health is considered in the 

process of both evaluation and maintenance (Berber and Oskay 2019). 

Individual's religious and ethnic characteristics, communication style, roles and 

responsibilities in society, perception of health and sickness, behaviors towards 

protecting and improving health, methods used in coping with diseases, 

economic status, family structure, gender roles, marital life, sexual behavior 

preventive patterns, population policy, pregnancy and childbirth practices, 

changes on body, nutrition, clothing, personal hygiene, housing order, general 
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health regulations, occupations, habits, cultural stress, substance-use, spare time 

habits, self-medication strategies and therapies are among the cultural 

characteristics that affect health (Sivri and Karataş 2015; Çakır Koçak and Sevil 

2015). Cultural norms and misbeliefs also affect the quality of the care that is 

received during pregnancy, childbirth and post-natal. Midwives and other 

healthcare professionals must develop their cultural assessment skills so as to 

understand the meaning of pregnancy, birth and postnatal concepts in different 

cultural groups (Aydın and Oskay 2013; Çakır Koçak and Sevil 2015). Together 

with the influence of culture, individuals direct their behaviors and act and try to 

find some solutions on searching solution and finding support. Traditional 

practices emerge as a result of this situation. The effects of traditional practices 

are seen in almost every stage of an individual's life. Traditional practices in 

women's health also have important effects (Arısoy et al. 2014; Okka et al. 

2016; Berber and Oskay 2019).  

2.1. Traditional Beliefs and Practices on Pregnancy Period 

Pregnancy is an important part of women's life and this period is full of 

uncertainties for women. During this period, women develop some behaviors to 

solve unknown situations and protect their support systems by considering the 

influence of culture (Sis Çelik et al. 2012; Berber and Oskay 2019). Giving 

some food to pregnant woman under the influence of traditional beliefs and 

practices is a common and potentially harmful practice. It is wrong to feed the 

pregnant woman with soil and clay when she desires them. When this situation 

is considered as food craving, helping pregnant women to eat non-food 

substances creates health problem (Işık et al. 2010; Çakır Koçak and Sevil 

2015). 

Considering the beliefs and practices about determining the gender of the 

baby; the woman who has inguinal pain, eats sour foods, eats figs in her dreams, 

has sharp pointed stomach will have a baby girl; but the pregnant woman who 

has backache, eats sweet foods, eats pepper in her dreams, and has big hips and 

stomach which is fallen to the groin will have baby boy. On the other hand, there 

are some gender determination tests. For instance, the pregnant woman is laid 

back and a gold ring with a rope is worn on her stomach. It is thought that if the 

ring draws a circle, a baby girl will be born, and if it is wigwagging, a baby boy 

will be born. In another test, the milk from the breast is squeezed into a spoon 

filled with water, and if the milk sinks to the bottom a baby girl will be born but 

if the milk remains on the surface, it is believed that a baby boy will be born 

(Işık et al. 2010, Yalçın 2012). If a pregnant woman becomes ugly, she will have 

a baby boy, if she becomes beautiful, she will have a baby girl. Moreover, if the 

pregnant sleeps a lot, she will have a baby girl, but if the baby is fertile during 

pregnancy period, it will be a baby boy. If the mother sees gold in her dreams 

during pregnancy, the baby will be a girl (Yalçın 2012).  
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In addition to these traditional practices and beliefs, the child will be 

beautiful if the pregnant looks at beautiful people or things. When the child 

moves first, the pregnant woman, whoever or whatever she looks at first, the 

child looks like her or him. If the mother often looks in the mirror, the child will 

look like her. If she often looks up the sky, the baby’s eye becomes blue. If she 

looks at the newborn moon, the child will be bright like the moon. If the woman 

often chews gum, the child will have a shit frequently and be talky. If she eats an 

apple, the child will have ruddy- cheeked. If the woman loves her husband very 

much, the child will look like her/his father. If the man loves his wife very 

much, the child will look like her/his mother (Yalçın 2012, Sis Çelik et al. 

2012).  

2.2. Traditional Belief and Practices on Birth  

Birth is a difficult, painful and unknown process for mothers who will have 

experience their first pregnancy. Together with the effect of factors such as 

unqualified care in the prenatal period, low education level and poor socio-

economic situation, women try to find other solution and begin to believe the 

traditional beliefs and practices considering the cultural elements (Arabacı et al. 

2016). For instance, 44.80% of the women who gave birth state that they 

covered their face with their hair while they were sweaty at the birth process. It 

is believed that this action will disappear the pregnancy mask on the face. The 

other way of this belief and practice is to apply the umbilical cord blood to the 

face after birth (Işık et al. 2010; Çakırer and Çalışkan 2010).  

Some practices can be applied if the placenta is not separated in time. These 

are practices such as pressing the pregnant woman's stomach with a clean 

broom, wrapping the heated brick on a clean cloth and putting it on the pregnant 

woman’s stomach, jumping the mother, making her vomit, holding the pregnant 

woman on the steam of the boiler by opening her legs and feeding her with 

crushed garlic. It is thought that these practices prevent both maternal and fetal 

risks, especially in regions where home births are high. Such practices have risks 

such as triggering of eclampsia, bleeding, aspiration and trauma for a pregnant 

woman with preeclampsia (Yalçın 2012; Çakır Koçak and Sevil 2015).  

A plant which is known as “Anastatika Hierochuntica” is used to facilitate 

the birth. To make the birth to ease, the woman moves a lot, does some works at 

home, then she cannot gain weight. When the birth becomes difficult, the 

woman's French braid hair, knotted furniture and her husband's shoelaces are 

untied. The woman whose pain has started is come down and up the ladder for 

an easy birth. Sherbet, butter, grape molasses is drunk and bread with butter is 

eaten for an easy birth. A belt that had been prayed is covered to the woman's 

waist. When the pain starts, the woman is given salt water and made her to feel 

gag. It is believed that the baby will go down and be born easily as the pregnant 

woman vomits. When the baby comes to the outflow, olive oil is put over the 

genital organ. When the baby comes to the outflow a strong woman presses her 

elbows on the woman's stomach. All locked furniture in the house is unlocked 
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(boxes, doors, cabinets, etc.) (the water is boiled and the woman is sat on the 

stream of the water; the egg shell is pounded and is drunk with milk or tea; water 

is drunk which is prepared by the woman who gives birth easily, etc.) (Yalçın 

2012).  

2.3. Traditional Beliefs and Practices on the Period of Postpartum  

Birth is a period between the disease and death. Turkish culture emphasizes 

the importance of this period as follows: “The grave of the puerperant will be 

open for 40 days”. That’s why, the mother rests in this period in Turkish society. 
The woman spends her time with her baby during this period. The puerperant 

woman stays at home for 40 days and the housework is done by her own mother, 

mother-in-law or spouse (Bozkuş Eğri and Konak 2011; Yalçın 2012). 

In Turkish society, mother and baby stay at home for 40 days and the baby 

is not shown to foreigners (Sis Çelik et al. 2012). One of the most important 

elements after the postpartum culture is the diet of the puerperant woman. A 

special diet is applied to the woman for this period in every society. The most 

important object in the diet is to ensure that the woman resumes and provides 

much more milk for the baby. In Turkish culture, this diet includes the food with 

high calories, protein and water (Özsoy and Katabi 2007; Yalçın 2012). 

According to Turkish culture and beliefs, women are considered unclean in 

this period because postpartum hemorrhage continues for 40 days. Until this 

period is over, sexual intercourse is not allowed (Yalçın 2012; Çakır Koçak and 

Sevil 2015).  

Another object of traditional practices in the postpartum period is to prevent 

complications. Traditional practices are applied to reduce and stop the 

postpartum hemorrhage. In Turkish culture, there are some practices such as 

boiling and drinking the onion, sitting on a hot höllük, drinking coffee, putting 

plaster on the waist, pressing to the stomach, pouring cold water on the stomach, 

having prayed by hodja, and the teacher read it, and applying hot to the waist 

(Özsoy and Katabi 2007; Yalçın 2012). In Turkish culture, the most common 

traditions after postpartum are umbilical cord, some practices on husband (last), 

puerperality, al basması, kırk basması, and the evil eye. The belief of al basması 

or kırk basması is the belief in the existence of a spirit that is thought to be evil, 

fairy, and devil, affecting the mother and the newborn baby. This belief 

continues until today (Yalçın 2012). Puerperant women should not visit each 

other, or if they have to visit each other, they should give their hooked needle to 

each other so as to prevent al basması. There are some practices such as putting 

a Koran in the puerperal woman's room, tying a red headscarf on the woman's 

head, staying at home for 40 days, leaving a sharp tool like a sickle or knife in 

the woman's room, leaving water in the woman's room, not going to the funeral 

rites, not visiting the puerperant women if the visitor has her period, and not 

leaving the mother alone at home (Bozkuş Eğri ve Konak 2011; Yalçın 2012). It 

is thought that some traditional practices are very harmful. It delays the recovery 

of the person by prolonging the healing process. For symptoms such as high 
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fever, delirium, and anorexia can be accepted as the symptoms of “al basması”. 

Instead of taking the woman to the doctor, the people apply some traditional 

practices such as being prayed for the mother by hodja, incensing or applying 

other traditional practices. As a result of these practices, the woman loses her life 

or becomes disabled (Bozkuş Eğri and Konak 2011; Yalçın 2012). 

The insufficiency of the care in the postpartum period leads individuals to 

apply traditional practices to solve their health problems. Furthermore, people 

cannot go to doctor in some cases such as economic inadequacies, distant health 

centers, distrust of health personnel, perceiving health problems as a normal 

situation in the postpartum period, not having health insurance and the 

perception of birth as a private event in terms of societies. For this reason, 

people try to solve their problems by applying traditional practices (Bozkuş Eğri 

and Konak 2011; Yalçın 2012). 

Harmful practices prolong the recovery period of the individual; prevent 

effective treatment and may result in death. It has been found that three out of 

four women who apply traditional practices develop a female disease in their 

future lives (Biltekin and Boran 2004; Şenses and Yıldızoğlu 2002; Bozkuş Eğri 

and Konak 2011; Yalçın 2012). 

It has been reported that traditional practices performed by people who have 

low education level, poor socioeconomic status, live far from a health center, 

have primipara (the first birth of a woman), are unemployed, live in extended 

families, are immigrants (Eğri and Gölbaşı 2006; Lee et al. 2007, Şenses and 

Yıldızoğlu 2002). It has been stated that when the education level of the woman 

increases, the frequency of applying the traditional practices decreases (Şenses 

and Yıldızoğlu 2002, Bozkuş Eğri and Konak 2011, Yalçın 2012). 

Some practices such as burying in hot animal droppings, applying pressure 

to the stomach, draining over episiotomy stitches with fried eggs, placing them 

in the ground, restricting drinking water may cause health problems in terms of 

medical concept. Wrapping the stomach tightly can cause bleeding since it 

delays the recovery of the uterus. It is believed that liquid restriction increase 

milk, but it prevents milk production. Placing in the ground and placing foreign 

material in the episiotomy area so as to stop the bleeding means a serious risk of 

infection. Putting onions on the nipple can prevent the newborn baby from 

sucking and feeding. In this context, the relevant healthcare professionals should 

have adequate knowledge about traditional practices and the problems at local 

level (Işık et al. 2010, Karahan et al. 2017, Yalçın 2012).  

Placentophagy 

Placentophagy is a habit that placenta is eaten after postpartum. Although any 

contemporary human cultures do not accept that habit, this is quite common among 

mammals. However, there is a growing interest for placenophagia among 
postpartum women, especially in the United States (Young and Benyshek 2010; 

Beacock 2012; Cremers and Low 2014; Fujisawa et al. 2016; Altınayak et al. 2018).  
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Placenta can be eaten as raw, cooked, fried, dried, encapsulated. It is known 

that the most commonly used type is the preparation placenta, which is obtained 

by encapsulation after steaming and drying. Even if numerous companies offer 

to prepare the placenta for consumption, the evidence for the positive effects of 

human phloeophagy is limited. Without any scientific evidence, individuals who 

support placentophagy claim encapsulation is associated with certain physical 

and psychosocial benefits (Selander et al. 2013; Lubell and McKinley 2011; 

Altınayak et al. 2018). 

There is no scientific evidence of any clinical benefit of placentophagy in 

humans and it has also been found that the placental nutrients and hormones 

required to be potentially beneficial to the mother after birth were not retained in 

sufficient quantities after placenta encapsulation. Contrary to the belief of 

clinically useful on human placentophagy, the Centers for Disease Control and 

Prevention (CDC) has issued a warning due to a case in recent years. After the 

consumption of contaminated placenta capsules containing Streptococcus 

Agalactiae, Recurrent neonatal group B Streptococcus sepsis has been detected 

in the newborn baby. The Centers for Disease Control and Prevention suggest to 

avoid the intake of placental capsules as infectious pathogens cannot be 

disappeared during the encapsulation process. Clinicians do not have a 

professional responsibility to pregnant women about recommending 

placenephagy, but they have responsibility to provide counseling and doctors 

should not encourage this practice. Healthcare institutions should develop 

certain clinical guidelines to adapt a scientific and professional approach to 

human placentophagy (Maraccini and Gormen 2015; Cremers and Low 2014; 

Farr et al. 2018).  

Mothers argue that placentophagy application prevents postpartum 

depression and increases milk production. Moreover, they state that their pain in 

the postpartum period is reduced (Young and Benyshek 2010; Selander et al. 

2013; Altınayak et al. 2018). In ancient Chinese traditions, it is found that the 

placenta is mixed with some herbs in order to obtain painkillers because it 

includes chemicals. Some experts argue that this application has biological 

advantages like including high content of iron, B-12 and hormones in the 

placenta (Farr et al. 2018). There are limited studies examining placentophagy in 

humans. In studies which have examined the advantages of this application, it is 

found that placentophagy components increase energy with hormones and 

nutrients taken from the placenta after birth, improve the immune system, reduce 

the pain, accelerate postpartum recovery, reduce bleeding by increasing uterine 

contractions, increase maternal attachment and milk production, stabilize 

postpartum mood and reduces the risk of blue baby syndrome (Selander 2012; 

Cremers and Low 2014; Maraccini and Gormen 2015; Coyle et al. 2015). In 

animal studies, it is stated that placentophagy is associated with pain threshold 

and maternal interaction (Kristal et al. 2012; Fujisawa et al. 2016; Altınayak et 

al. 2018).  
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One of the essential theories on placentophagy is that the sudden loss of the 

placenta causes rapid changes in hormone production in the body. Therefore, the 

emphasis is on the regulation of sudden hormone changes and the regaining of 

what was lost in the body by the consumption of the placenta in the theory. 

Thus, it is believed that the placenta helps women to gain their nutritional needs 

(Maraccini and Gormen 2015; Altınayak et al. 2018).  

2.4. Traditional Belief and Practices on Newborn Baby  

The mother and other family members who want to meet the needs and care 

of the newborn baby in the postpartum period can sometimes act by considering 

the influence of the culture. As a result of cultural elements, traditional beliefs 

and practices may reflect on the baby's care sometimes positively or negatively. 

Waiting for reciting the adhan to the baby’s ear before feeding the baby first 

time and not giving the first milk to the baby (colostrum) can be considered as 

some of these practices (Sis Çelik et al. 2012; Pekyiğit et al. 2020).  

Other traditional practices for the newborn baby are salting, swaddling, 

covering yellow cloth, applying honey on the body, giving water with sugar, and 

tinging with kohl. On the contrary, the practices that are less adopted are defined 

as taking precautions against the evil eye, naming by reciting the adhan to the 

ear, going outside after 40 days, preventing the baby from the cold by applying 

höllük (with the practice of höllük), and rubbing the breasts to let out the milk. 
Considering these practices, it is thought that salting prevents the smell of sweat 

at later ages; the swaddling makes the body straight, water with sugar 

contributes to listening to parents and living with full enjoyment, and yellow 

cloth protects the baby from jaundice. There are other practices to prevent 

jaundice. These are can be listed as giving water with sugar until milk comes, 

wearing gold, putting garlic by scratching the top of the forehead, and not 

turning off the fluorescent light bulb in the bedroom for 40 days (Işık et al. 2010, 

Sis Çelik et al. 2012; Pekyiğit et al. 2020; Özdemir 2020). 

Other traditional practices are to try to heal aphta in the newborn's mouth by 

rubbing her mother's hair, to drop breast milk into the ear when the baby has 

earache. Some practices such as Mawlid, naming with adhan, organizing a 

ceremony for the first nail cutting, going outside after forty days, applying 

almond oil on the hair are more ceremonial than health. Another traditional 

practice is to hide or bury the falling umbilical cord (Işık et al. 2010, Sis Çelik et 

al. 2012, Yalçın 2012). If the cord is cut long, the life will be longer. After the 

cord dries, wherever it is thrown or buried, the child will have that profession in 

the future. If the dried cord is hidden somewhere in the house, the baby will stay 

at home or somewhere close to home. While cutting the cord, one of the elders 

in the house or a respected person’s name is given to the baby, this is called the 

"middle name”. The tool used while cutting the cord (scissors, crown, knife, 

etc.) is washed in plenty of running water, so that the baby has a fertile life that 

flies by. The cord is cut with scissors, a razor or knife, the stomach is oiled with 
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olive oil, and milk cream is applied. The cord of the baby girls is hidden at home 

so they can be clean. The cord is put in the drawer of the sewing machine to be a 

tailor, and it is buried under the rose tree for being cheerful. A smooth spoken, 

fertile in the job, and considered wise man spits on the cord. Penicillin powder is 

poured so the cord does not become inflamed and dry quickly. The boy’s cord is 

buried in the middle of the barn to be rich and have a lot of animals. If the dried 

cord is thrown to the roof (ceiling), the child will always be at the top in his life, 

and he will be successful (Yalçın 2012). 
 

2.5. Traditional Belief and Practices on Family Planning  
 

Couples who do not want pregnancy and do not think of pregnancy in the 

near future take precautions against this situation together with the family 

planning. However, individuals and / or couples cannot access or have problems 

in accessing family planning methods in some situation (Sis Çelik et al. 2012). 

In this case, individuals act by considering the influence of their cultural 

elements and may tend to apply traditional practices. There are many methods to 

terminate the pregnancy which are applied in Turkey (Sevindik et al. 2007; 

Aydın and Oskay 2013). Some are as follows; 

• Lifting heavy goods or flour bag, 

• Jumping with rope or jumping from a high place, 

• Shaking carpets or rugs, 

• Putting stone, sofa legs or camp cylinder over the stomach,  

• Inserting chicken quill, matchstick, serum hose, awl or knitting needle into the 

uterus, 

• Hitting the stomach with bottle together with the mortar, 

• Inserting mallow or eggplant root into the uterus, 

• Boiling milk with hay or parsley and staying over the stream of it, 

• Drinking onion water, 

• Inserting soap into the uterus (Sevindik et al. 2007). 

It should be emphasized to women that abortion by traditional or medical 

methods is not included to the family planning method, and the demand gap 

should be developed with the help of education and family planning services 

(Aydın and Oskay 2013). 

It is known that there are many traditional methods for preventing 

pregnancy or for voluntary abortion. Women who have been exposed to the 

dangers of giving birth have applied to various methods in order not to become 

pregnant during the ages. In Anatolia, the methods of putting dry soap, salt, 

alum, quinine, gallnut peel, eyestone, paste, lemon salt, Sal ammoniac, agave 

into the vagina had been widely used. It is known that there are some practices 

(Sivas) that the uterus turns over when the woman tumbles after giving birth and 

then she will not become pregnant again (Ceylan 2000). These practices have 

not prevented pregnancy and even caused infection, many health problems and 

infertility. Therefore, midwives and nurses should know both social and cultural 



 
 

364 

 

meaning of pregnancy and having children in different societies (Taşçı and Sevil 

2012; Çakır Koçak and Sevil 2015). 
 

2.6. Traditional Belief and Practices on Infertility  
 

Together with the infertility, individuals and couples tend to traditional 

practices with the increase of concerns about having children in the next years. 

Some of these traditional practices are to sit on the steam by pouring water over 

the hot stone, boil seven kinds of herbs picked up from the mountain and sit on 

the steam of the water, crush garlic and put it into the boiling milk and then sit 

on its stream, boil nettle and sit on the mush while it is warm (Engin 2002; 

Koçyiğit 2012; Yılmaz 2015; Soyiç 2020). 

Moreover, a topping is made from various herbs and inserted into the 

vagina. Garlic is crushed and inserted into the vagina and it is expected to smell 

from the mouth. The egg is inserted into the vagina and waited for three days 

(Engin 2002). In addition to these practices, Amulet written by the hodja is put 

inside water and it is drunk for three days; plenty of walnuts, hazelnuts and 

peanuts are eaten; parsley is boiled and its water is drunk. Camel milk is drunk 

before sexual relation (Engin and Pasinlioğlu 2002; Koçyiğit 2012; Yılmaz and 

Yeşiltepe Oskay 2015; Soyiç and Özkan 2020). 

Such a hot practices can relieve pain by relaxing the muscles and provide 

relief to the woman. However, it should not be forgotten that it may cause a 

harmful effect if the woman has an infection. Considering that some mushes that 

women sit on may irritate the vestibule, perineum and vagina (some may insert 

into the vagina) because of their chemical properties, it is possible that these 

practices may affect women's health negatively. On the other hand, the diagnosis 

and treatment of infertility can be delayed because these methods which are tried 

to apply can cause waste of time (Engin and Pasinlioğlu 2002; Koçyiğit 2012; 

Yılmaz and Yeşiltepe Oskay 2015; Soyiç and Özkan 2020; İpekoğlu and Oral 

2009). 

The topping that are made of various herbs and substances and inserted into 

the vagina for the treatment of infertility are important issue because they can 

disrupt the vaginal flora and alter the vaginal pH, and remove the protective 

feature of the vagina from infections. In case of deterioration of the protective 

feature of the vagina, it may cause infections involving the whole genital system 

and inflammatory disease of the pelvis. In such a case, the chance of treatment 

of infertility will decrease. Especially spices and garlic, among these practices, 

can damage the vaginal mucosa and cause aches and pains due to their irritating 

properties. In this case, the sexual life may be affected negatively. However, 

sexual life is very important in infertility. Moreover, these materials which are 

inserted into the vagina are not sterile, so they may carry additional infection 

into the vagina. The woman who has bad experiences with these practices may 

cause her to refuse medical treatment. In addition, dealing with these practices 

can lead to the waste of time and can delay the diagnosis and treatment of 
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infertility (Engin and Pasinlioğlu 2002; Koçyiğit 2012; Nazik et al. 2015; Soyiç 

and Özkan 2020; İpekoğlu and Oral 2019). 

There are other practices which are conducted. The midwives pull the waist 

of infertile women, and if the woman detects stiffness or inflammation in the 

groin, she puts the herbs in her uterus or wraps the belt and lifts the uterus. 
Those who do not have children go on pilgrimage and draw a picture of a baby 

on the soil of the mountain and pray while doing their waqf on Mount Arafat. 

The herbs such as honey, blackberry, hibiscus, clove, etc. are mixed and given to 

the desired woman to become pregnant. Money is collected from forty pregnant 

women and the money is given to someone who goes on pilgrimage. The woman 

without children is seated on the placenta of a woman who has given birth until 

the placenta gets cold (Yalçın 2012; Soyiç and Özkan 2020; İpekoğlu and Oral 

2019).  
 

3. THE ROLE OF THE MIDWIFE IN CULTURAL BELIEFS AND 

PRACTICES ON WOMEN'S HEALTH 
 

Healthcare personnel and midwives should know and evaluate their own 

cultural elements together with the cultural elements of the individuals and 

families they care for. They should provide care with respect and understanding. 

Moreover, they should consider the advantages of the positive and supportive 

effects of culture on health (Bolsoy and Sevil 2006). Midwives should know the 

traditional beliefs and practices that are formed by the influence of cultural 

elements in individuals and provide consultancy (Bolsoy and Sevil 2006; Arabacı 

et al. 2016).  

Midwives are healthcare personnel who provide health services to 

individuals in the society and they provide services for the health of the family, 

mother and children, which are essential for the society. Midwives should provide 

training to women about pregnancy, labor, puerperium, baby care starting from 

the prenatal period, and also, they should perform prenatal care of pregnant 

women more frequently and inform them about traditional beliefs and practices. 
Furthermore, midwives should give priority to young mothers with low education 

level while providing trainings and it should be ensured that the trainings are 

carried out regularly (Yalçın 2012, Sis Çelik et al. 2012, Arısoy et al. 2014).  

During care, individuals and women should be evaluated together, and 

anamnesis should be taken to reveal their beliefs and practices. In addition, 

appropriate health education should be provided so as to reduce the traditional 

practices that may damage health and cause some risks. Determining the reasons 

for traditional practices and eliminating these reasons will help to remove the 

harmful effects of traditional beliefs and practices. Practices that may have 

harmful effects on health extend the recovery period of the individual, and prevent 

them from getting effective treatment, and these practices can result in death (Sis 

Çelik et al. 2012).  
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1. INTRODUCTION 

Pregnancy and childbirth are important experiences in every woman's life, 

and they also have broad cultural and social consequences. Pregnancy and 

childbirth reflect the development and cultural values of the society. Birth 

practices changing dramatically in the last century have led to a change in the 

concept of birth perceived in both developed and developing countries (Prosen 

and Krajnc 2019). 

It is stated that labor should be far from routine medical practices and 

women should complete this process as a positive experience (Aydın and Yıldız 

2018). In the last few decades, significant progress has also been made in 

improving maternal health worldwide. Globally, the maternal mortality rate has 

been reduced from 400 deaths per 100,000 in 1990 to 210 in 2010. 

Improvements in maternal care and a decrease in maternal mortality have been 

associated with medicalization of labor (Mobarakabadi et al. 2015). 

In the subheading "Ensuring healthy lives and promoting well-being at all 

ages" of the Sustainable Development Goals (SDGs) that is new global strategy, 

it is focused regarding birth not only to ensure the survival of mothers and 

babies and their recovery from birth complications, but also ensure them to reach 

their full potential (their own real power and abilities) for health and well-being 

and to accomplish it (The United Nations 2017; Yıldız 2018). A study indicates 

that supporting women during delivery and intrapartum care given with minimal 

medical practices create a positive birth experience perception (Cook and 

Loomis 2012). 

Medicalization is recognized as a process in which problems or non-

medical experiences are defined and managed as medical problems or illnesses 

(Ranjbar et al. 2019). Medicalization in pregnancy and birth, on the other hand, 

is defined as a process in which low-risk situations and non-medical problems 

are transformed into permanent risky situations and treated as medical concerns 

during pregnancy and birth (Mobarakabadi et al.2015; Benyamini et al., 2017). 

While the medicalization process as medical interventions for the management 

of complications related to pregnancy or childbirth saves women's lives, 

transformation of low-risk situations to medical conditions can be costly and 
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risky for mothers and newborns (Ranjbar et al. 2019). Practices that medicalize 

pregnancy and delivery include interventions such as blood transfusion, bedside 

monitors, instrumental intervention, episiotomy, deliveries not occurring under 

the management of midwives, fetal monitoring devices, induction and cesarean 

section (Vural and Erenel 2017). 

In Turkey Demographic and Health Survey- 2018 (TDHS 2018), following 

situations can be seen as results of medicalization at birth in Turkey; 52% of all 

births are cesarean section, prenatal care being provided by a nurse or midwife is 

only 3%, delivery under midwife management is 7.8%, and approximately 99% 

of all births occurred in hospitals (TNSA 2018). Conditions such as delayed 

maternal-fetal attachment, devaluation of personal experiences and abilities, 

decreased satisfaction with birth (Ranjbar et al., 2019), not wanting to conceive 

again or not choosing vaginal delivery in subsequent births, emotional state 

becoming fear, anxiety and uncertainty, negative partner relationship, adaptation 

problems to the maternal role, postpartum depression, lactation problems can be 

counted among the effects of medicalization on maternal health at birth (Demirci 

et al. 

In this section, it is aimed to explain the effects of medicalization at birth on 

maternal health. 

2. DEFINITION OF MEDICALIZATION 

At the beginning, the concept of medicalization reflected the concept of 

institutionalization and later the generalization of the growth of medical 

knowledge (Clesse et al.2018). Later, medicalization has been seen as a social 

process in which a condition transforms into a medical disease that requires 

treatment, and it has been defined as describing this condition in medical terms, 

explaining it using medical language, and treating it with medical approaches 

(Westergren et al. 2021). Thus, conditions that were not previously defined as a 

disease or disorder have later been treated as medical problems (Kurtdaş 2017). 

Medicalization is the state of medical knowledge in social life. With 

medicalization, situations that were considered as social phenomena in the past 

have turned into health problems. In the emergence of medicalization, the 

increase in the effectiveness of modern medicine in health/disease issues and the 

fact that it is almost the only authority in this field has a great contribution 

(Kurtdaş 2017). 

In this context, the term medicalization corresponds to the expression 

"control" over bodies and experiences (Cindoglu and Sayan 2010). 

Medicalization during pregnancy and birth is seen as an uncertainty and often an 

undesirable event for the expectant mother (Clesse et al. 2018). Studies show 

that the medicalization of childbirth as a result of the use of medical technology 

causes women to lose control of women over the birth process and to become 

alienated from these important experiences (Christiaens et al. 2013). Thus, the 

physiological event of birth has turned into a medical procedure that prevents 
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women from giving birth by their own methods (Pazandeh et al.2017). 

3. HISTORY OF MEDICALIZATION AT BIRTH 

The concept of medicalization at birth which is first defined in the early 

1970s has undergone a theoretical and ideological evolution influenced by the 

research fields associated with itself. This evolution has led to different ways of 

thinking about medicalization as well as various methodologies used in different 

scientific fields (Clesse et al. 2018). 

It has been moved away from natural birth for many medical and 

nonmedical reasons from past to present. Birth, which has turned into an event 

where drugs and surgery are used extensively, has now come from a subjective 

situation to a medical state (Şahin and Erbil 2019). 

Various materials and practices have emerged in history to intervene in 

labor. During the Roman period, the cranioclast tool was used to shred the fetal 

head in order to deliver the dead fetus in case of head-pelvis incompatibility. 

Around the same time, Simpson found the vacuum extraction and he helped 

Queen Victoria with chloroform intervention for the first time to relieve her pain 

in childbirth. The increase in medical knowledge has led to the transfer of birth 

control from midwives and the natural environment to the control of doctors and 

hospitals. When the birth event, which is a personal experience, is perceived as 

medical, it only turns towards the physical care of the mother and baby (Şahin 

and Erbil 2019; Bayırlı 2019).  

Nowadays, birth is usually medicalized in the hospital. Hospitalized births 

have turned into a biomedical model in which women taking on a passive role, 

becoming a client and patient and have dragged the birth experience into a socio-

cultural change all over the world (Yıldız 2018; Vural and Erenel 2017; Scamell 

et al.2017). 

4. CAUSES OF MEDICALIZATION AT BIRTH 

The woman's body has turned into a medical object from past to present and 

pregnancy and contraception, abortion and menopause have been defined as 

medical problems subject to medical treatment and intervention (Cindoglu and 

Sayan 2010). 

There are many factors in the emergence of medicalization, so studies on 

the factors contributing to the medicalization of birth are increasing day by day. 

Medicalization of birth is based on technological advances such as the 

emergence of biomedicine and the generalization of evidence-based medicine, 

focusing on the risks faced by the fetus/mother, the spread of obstetrics, and the 

generalization of surgeries (prophylactic and therapeutic) (Clesseet al.2018). 

Another factor that causes medicalization is the perception of pregnancy as 

a disease and birth as a medical risk. This situation makes the woman passive 

and limits her control over her own body. Thus, women are excluded from 

decisions about their births and medical interventions become legitimate (Shaw 
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2013; Cindoglu and Sayan 2010). 

One of the reasons for the increased medicalization of pregnancy and 

childbirth is that obstetricians have struggled to build a respectable image for 

their field since the first decade of the twentieth century. Physicians perceived 

himself and the hospital as indispensable in childbirth, which is a natural 

process. This situation caused the birth to become medical (Shaw 2013; Şahin 

and Erbil 2019). 

Medicalization has increased as a result of the adoption of birth by states. 

When maternal and infant mortality rates began to be used to determine the level 

of civilization and development of a society, the desire to take a scientific 

approach to childbirth increased. Medicalization in prenatal care and delivery 

management has increased when the acquisition of information on pelvis 

measurements, interventions such as anesthesia, forceps, and vacuum are used to 

reduce maternal and infant mortality rates (Vural and Erenel 2017; Clesse et 

al.2018). Medicalization in prenatal care and delivery management has increased 

when the information on pelvis measurements, interventions such as anesthesia, 

forceps, and vacuum are used to reduce maternal and infant mortality rates 

(Vural and Erenel 2017; Clesse et al.2018). 

Establishing standard procedures for eating, drinking and movement 

restriction in the delivery room can endanger the safety of the mother and the 

baby. The application of routine medical standards not only endangers the 

woman's natural ability to give birth, but also causes the woman to feel anxious 

and afraid. This situation may lead to medicalization at birth (Shaw 2013; 

Cindoglu and Sayan 2010). 

Legal procedures such as cases filed in the field of health and malpractice 

cases also cause the increase in medicalization in birth management. (Vural & 

Erenel, 2017). 70% of the cases in the health sector are related to gynecology, 

and it has been reported that 99% of these cases are related to "non-intervention" 

or "delay in intervention" at the time of delivery. Thus, if there is a significant 

risk of increase in maternal or fetal morbidity and mortality in vaginal delivery, 

healthcare providers have had to make interventions that guide the decision of 

delivery and increase medicalization in order to secure themselves (Şahin and 

Erbil 2019). 

It is stated that there is a wide spectrum of medicalization in labor, from 

drug-free and non-invasive vaginal delivery to invasive and surgical delivery. 

Guidelines prepared by perinatal experts recommend that non-invasive delivery 

is best for both mothers and babies. In addition, it is clearly stated in these 

guidelines that normal delivery does not include elective induction, spinal 

analgesia, general anesthesia, forceps or vacuum delivery, cesarean section, 

episiotomy, or continuous electronic fetal monitoring (Shaw 2013). 
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5. MEDICALIZATION APPLIED AT BIRTH AND ITS EFFECT ON 

MATERNAL HEALTH 

With the development of evidence and technology, births are transferred to 

hospitals and perceiving this situation as safer has become widespread in most 

countries (Yıldız, 2018). Although these technologies are very important for 

maternal and infant health, interventions applied in unnecessary situations 

negatively affect maternal and infant health and lead to cost increases 

(Kundisova et al 2019). 

5.1 The Most Commonly Used Medicalization Applications at Birth 

Continuous Fetal Monitoring 

Electronic fetal monitoring (EFM) is defined as an application that is used 

to determine the well-being of the baby before birth, to identify risky situations 

early and to take necessary precautions (Demir and Kalelioğlu, 2018). 

It has been stated by the American College of Obstetricians and 

Gynecologists (ACOG) that it can be followed up with a doppler or a fetoscope 

in low-risk pregnancies. ACOG also recommends that the fetal monitoring 

application of pregnant women with low risk in the first phase should be 

performed every 30 minutes and every 15 minutes in the second phase. For 

pregnant women in the high risk category, it recommends fetal monitoring every 

15 minutes in the first stage and every 5 minutes in the second stage (Başgöl and 

Beji 2015). Continuous EFM is recommended in risky situations where the fetus 

should be followed closely. However, showing the EFM trace output as evidence 

in malpractice cases, which have increased rapidly in recent years, has led to its 

continuous use in many countries, especially in Turkey (Demir & Kalelioğlu, 

2018). 

Continuous EFM, which is among the medical applications at birth, has 

effects on maternal health such as an increase in the use of analgesia, a 

prolonged delivery period, and an increase in cesarean section and intervened 

vaginal delivery rates. Because the mechanism of coping with labor pain is 

negatively affected depending on the position restriction for a long time (Başgöl 

and Beji 2015). 

Amniotomy 

Amniotomy is the artificial opening of amniotic membranes. Although 

routine amniotomy is not recommended in the management of standard labor, 

this method is considered among the medical methods used to initiate or 

accelerate labor (Başgöl and Beji 2015). Amniotomy applied as a medical 

intervention at birth has effects on maternal health such as increase in labor 

pain, vasa previa and uterine hyperstimulation. (Erenel and Çiçek, 2018). 
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Use of Vacuum-Forceps 

It is used as an intervention to reduce fetal or maternal mortality and 

morbidity rates in prolonged labor. In obstetrics, forceps or vacuum extraction is 

successful when used to ensure vaginal delivery safely and timely in abnormal 

and emergency situations (Åberg et al. 2014). 

Otherwise, its use causes medicalization. This practice has effects on 

maternal health such as perineal wound infection, increased episiotomy rate, 

rectovaginal fistula perianal, vaginal and cervical lacerations, vaginal hematoma, 

postpartum bleeding, perineal pain and consequently increased use of analgesia 

(Şahin and Erbil 2019). 

Episiotomy 

Episiotomy is defined as a surgical incision performed in the second stage 

of labor in order to enlarge the back of the vagina with the aim of facilitating the 

birth of the baby. With the transition from home birth to hospital, the rate of 

episiotomy has increased dramatically (Ghulmiyyah et al.2020). 

Nowadays, it can be applied routinely to prevent perineal tears. In the 

World Health Organization's intrapartum care guidelines, routine episiotomy is 

not recommended (Yıldız 2019). It has been stated that limited episiotomy 

intervention is more beneficial compared to routine episiotomy intervention 

(Başgöl and Beji 2015). 

Episiotomy application has effects on maternal health such as bleeding, 

pain, aesthetic anxiety disorders, prolongation of labor, reduced comfort, 

infection, sexual dysfunction, decreased satisfaction with birth, delayed mother-

baby attachment (Rodríguez-Almagro et al.2019; Karaçam and Eroğlu 2003). 

Labor Induction 

Labor induction is defined as the process of artificial initiation of uterine 

contractions, which are necessary for the birth of the fetus and placenta, by 

mechanical or pharmacological methods. The purpose of labor induction is to 

prepare the cervix for birth and to ensure vaginal delivery by creating regular 

contractions in the uterus (Türkler 2019). 

Medically applied induction at birth has effects on maternal health such 

as uterine rupture, hypotension, cesarean section, hyperstimulation and 

dissatisfaction at delivery, more intervened delivery, increased need for epidural 

anesthesia as a result of more pain (Şahin and Erbil 2019; Middleton et al.2009; 

Alfirevic et al. 2009). 

Fundal pressure (Crystals maneuver) 

It is defined as the procedure of applying pressure to the fundus of the 

uterus manually or with a belt in order to facilitate spontaneous vaginal delivery 

and to accelerate the birth in the second stage of labor. Fundal pressure 

application has effects on maternal health that are physical and psychological. 
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Physical effects are uterine rupture, pain, fatigue, postpartum hemorrhage. 

Psychological effects are posttraumatic stress disorder, fear, postpartum 

depression (Aktaş and Aydın 2018; Başgöl and Beji 2015). 

Cesarian section 

Cesarean delivery, which has increased rapidly in recent years, is the 

department where medicalization is applied most intensely (Kurtdaş 2017). 

Cesarean delivery in the presence of maternal or fetal complications is an 

irreplaceable surgical intervention (Keag et al.2018) However, using it due to 

social factors rather than medical indication has seriously affected 

medicalization in labor management in recent years (Chen and Tan 2019). 

The cesarean rate in Turkey, which was 48% in 2013, increased to 52% in 

2018. The increase in malpractice cases for physicians, the desire of mothers, the 

thought that cesarean delivery is more risk-free and painless, tocophobia, 

planning of the birth date, advanced maternal age, high socioeconomic structure 

and advanced education level, not widespread use of epidural anesthesia, the 

increase in preterm and multiple pregnancies due to assisted reproductive 

techniques, the increase in the diagnosis of fetal distress due to the frequent use 

of ultrasonography and fetal follow-up in the antenatal period, the concern of the 

mother's career planning, the thought that cesarean delivery is easy are among 

the factors that affect these rates (Başar and Yeşildere 2018; Şahin and Erbil 

2019). 

Caesarean section has negative effects on maternal health such as pain, 

infection, difficulty in recovery, breastfeeding problems, disruption in mother-

baby attachment relationship, prolonged hospital stay, adjacent organ injuries 

(ureter, bladder, intestine), postoperative ileus, embolism, uterine rupture, 

ectopic pregnancy, abortion, placental and presentation disorders, bowel 

obstruction due to adhesions, opening in the old incision line, fistula formation, 

venous thromboembolism, scar rupture, placenta previa and morbid adhesion 

(Erenel and Çiçek 2018; Malakar et al. 2019). 

The rate of caesarean section of 10-15% recommended by WHO has been 

exceeded many times all over the world. In Turkey, this increase has attracted 

considerable attention in recent years. Reducing the cesarean rates will provide 

significant contributions both in terms of maternal and fetal mortality and 

morbidity and the national financial burden (Demirgöz et al. 2013). 

6. CONCLUSION 

Medicalization of labor is not new (Christiaens et al. 2013). It should be 

kept in mind that health care practitioners, by being aware of their attitudes 

towards medicalization of labor, will contribute to the physiological process of 

birth as a result of the supportive care they provide (Benyamini et al.2017). 
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INTRODUCTION 

Muscle dysmorphic disorder (muscle dysmorphia), also called bigorexia, is 

defined as a mental, behavioral and body image disorder in which he or she does 

not regard himself or herself as sufficiently muscular and large although the 

individual has a bigger muscularity and well-built than an average person (Dos 

Santos Filho et al., 2016). Pope et al. (1993) coined the term “reverse anorexia” 

for bigorexia in a study on male bodybuilders. The term reverse anorexia is 

based on the prevalence of anorexia nervosa in the past of group they 

investigated and anxiety they experienced about their appearance in a similar 

way to those with eating disorder. These people want to keep their fat ratio low 

and make look large and muscular (Pope et al., 1993). They spend most of their 

time engaging in muscle-strengthening activities, including weight-lifting, diet, 

and medicine use. In addition, they are seriously concerned about what others 

think about their body. It has been reported that people with bigorexia spent 

more than 3 hours a day thinking about their muscularity, had little control over 

weight-lifting activities, experienced job losses and social relationship 

breakdown due to exercise and dietary regimes, repeatedly checked their own 

appearance in front of the mirror and worn baggy clothes to hide their body 

(Cafri et al., 2008; Olivardia et al., 2000).  

It is known that individuals with eating disorders have the highest 

participation in physical activity compared to all other psychiatric disorders 

(Mangerud et al., 2014). There exists a strong link between muscle dysmorphic 

disorder in which excessive exercise behavior is observed and different forms of 

eating disorder (Duran et al, 2020; Kinnaird, 2017). Exercise behavior in muscle 

dysmorphic disorder can sometimes switch to addiction. Especially, 

bodybuilders are at a much higher risk for the coexistence of bigorexia and 

exercise addiction (Hale et al., 2013). Individuals with muscle dysmorphia 

exhibit eating disorder, steroid use and excessive exercise behaviors as well as 

body dissatisfaction, while bodybuilders who work out regularly do not 
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experience anxiety about body image (Mosley, 2009). 

Muscle dysmorphia is a disorder with a tendency to be remained secret and 

diagnostic problems. Early diagnosis and treatment are of utmost importance to 

prevent symptoms and protect individuals from potential negative outcomes. 

This review discusses the diagnosis and prevalence of muscle dysmorphic 

disorder, its risk factors and potential negative outcomes, treatment approaches 

to it, and the role of nutritionist in its treatment in the light of the current 

literature.  

DIAGNOSIS OF BIGOREXIA 

Bigorexia is considered to be a subtype of body dysmorphic disorder. Pope 

et al (1997) had determined diagnostic criteria, which have been proposed 

below.  

1. Person is preoccupied with the thoughts that one’s body is not 

sufficiently muscular and lean. He/she exhibits characteristic behaviors such as 

lifting weights for many hours and great attention to diet.  

2. At least 2 of the four criteria are exhibited. 2a) The individual gives up 

social, occupational, or recreational activities due to an obligation to follow his 

or her exercise and diet schedule. 2b) The individual stays away from situations 

where others can see his or her body, and feels intense anxiety in such situations. 

2c) Individual’s thoughts on inadequate body size or musculature lead to 

clinically significant impairments in social, occupational or other important 

areas. 2d) The individual continues to take exercise, diet, or use ergogenic 

(performance-enhancing) substances although he/she knows adverse physical or 

psychological consequences. 

3. The focus of an individual’s anxieties is the thought that he/she has 

insufficient muscularity differently from the fear of being fat in anorexia 

nervosa. 

Different scales have also been developed to detect the symptoms and signs 

of bigorexia. “Muscle Appearance Satisfaction Scale” and “Muscle Dysmorphia 

Inventory” are used to evaluate the symptoms and signs of bigorexia (Mayville 

et al., 2002; Rhea et al, 2004).  

PREVALANCE OF BIGOREXIA  

Studies were conducted on the general population, adolescents, university 

students, gym members, and military personnel in order to determine the 

prevalence of muscle dysmorphia. The prevalence in the general population has 

been reported to be 1.8-2.4%. The prevalence of bigorexia in the general 

population is similar between genders or higher in women (Koran et al., 2008; 

Buhlmann et al., 2010). The prevalence of bigorexia in adolescent individuals is 

similar to the general population. The prevalence of bigorexia was found by 

Schneider et al (2017) to be 1.7% in adolescents. While the prevalence of 

bigorexia does not differ between genders, higher prevalence has been reported 
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in older adolescents compared to younger ones (Schneider et al, 2017). The 

incidence of bigorexia is higher among university students. Carraro et al. (2014) 

found the prevalence of bigorexia among university students to be 7.1%. They 

also reported that there is a significant relationship between physical activity 

level and muscle dysmorphic disorder inventory (MDDI) score (Carraro et al., 

2014). Another study reported that the prevalence of bigorexia was 16.3% 

among male students studying at faculty of sport sciences, while its prevalence 

was 6% among male students studying at the nursing department (Duran et al, 

2020). Gym members and military personnel have high physical activity, and 

higher prevalence has been found in these individuals. The prevalence of male 

bodybuilders in gyms was found to be 25% (Zemestani, 2019). Another study 

found the prevalence of muscle dysmorphia among gym members to be 43.6% 

(Susanto et al, 2020). Campagna and Bowsher (2016) reported the prevalence of 

muscle dysmorphic disorder to be 13% in male military personnel and 21.7% in 

female military personnel.  

RISK FACTORS AND POTENTIAL ADVERSE OUTCOMES  

Many risk factors have been determined for muscle dysmorphic disorder. 

Targets related to physical activity are one of them. The risk is higher, especially 

in individuals who go weight training to enhance appearance (Skemp et al., 

2013). It has been reported that the risk of developing bigorexia increases in 

individuals who take obsessive exercise, but decreases in those with emotional 

control (Orrit et al, 2019). Yet another study showed that younger age, higher 

body mass index, anxiety about diet, and energy supplement intake were risk 

factors for bigorexia symptoms in male individuals who take weightlifting 

exercise (Palazón-Bru et al., 2017). Cerea et al. (2018) reported that orthorexic 

behaviors and social anxiety symptoms could predict bigorexia in bodybuilders. 

Risk factors for the development of muscle dysmorphia in gym members include 

body dissatisfaction and media effect (Susanto et al., 2020). Weingarden et al. 

(2017) asked individuals with muscle dysmorphic disorder to describe the 

stressful events that trigger this disease. About a third of the participants 

attributed the onset of muscle dysmorphic disorder to a stressful event. Bullying 

incidents were the most common reported triggering event. Moreover, they 

reported that people attributing the development of bigorexia to bullying events 

have worse psychosocial outcomes (quality of life, severity of depression, etc.) 

than those attributing it to other events (Weingarden et al, 2017). Tod et al. 

(2016) reported that the risk of developing bigorexia is higher in people thinner 

than their peers and in those feeling vulnerable themselves in a hostile 

environment. Parental psychology is one of the risk factors that children and 

adolescents provoke muscle dysmorphia to develop. Menees et al. (2013) 

reported that the risk of developing muscle dysmorphia increased in boys being 

received critical comments from their fathers and sports coaches about their 

appearance. Pace et al. (2019) indicated that psychological parental control 
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might trigger the development of muscle dysmorphia in adolescents. 

Muscle dysmorphic disorder can bring about many negative psychological 

and physiological outcomes. Changes in neuroendocrine balance due to 

excessive physical activity, decreased tissue repair capacity, muscle atrophy, 

disturbances in the circulatory and reproductive system, pain and stress fractures 

can be seen in these individuals (Manea et al., 2018). A study on rats revealed 

that high-intensity workout reduced learning and memory capacity through 

immunological changes in the hippocampus, thus negatively influencing mental 

functions (Sun et al., 2017). Strict adherence of individuals with muscle 

dysmorphic disorders to diet and workout schedule may negatively affect them 

psychologically. These individuals cannot fulfill their responsibilities for family, 

work and school environments. They suffer from conflict and social isolation in 

these environments. When these people cannot stick to exercise or nutrition 

programs for any reason, they may develop symptoms such as irritability, guilt, 

anxiety and weakness (Berczik et al., 2012). It has also been reported that 

muscle dysmorphic disorder is positively associated with social physical anxiety, 

lack of self-confidence, anxiety and depression (Khorramabady, 2017).  

TREATMENT APPROACHES 

Individuals with muscle dysmorphic disorders may be of normal body 

weight (Sandgren et al., 2019). They usually have the appearance of a healthy 

individual and are reluctant to seek treatment, which in turn makes the diagnosis 

and treatment of muscle dysmorphic disorder quite difficult (Phillipou et al, 

2016; Griffiths et al, 2014). Any treatment approach has not yet been developed 

for muscle dysmorphia. However, positive results were produced in combination 

of antidepressant medications with cognitive behavioral therapy (Yeloğlu, 

2018). Individuals who develop muscle dysmorphia generally have a low 

participation rate in treatment since they want to use the time they will spend in 

treatment by lifting weight in gyms. They are also loath to talk about their body 

image issues. Therefore, it is important to create a supportive setting to 

overcome the high resistance to treatment (Grieve et al., 2009). Treatment for 

and recovery from bigorexia occurs gradually. Motivational interviewing 

techniques should be applied as the first step in treating bigorexia. Thus, it is 

ensured that the person is disposed to behavioral change. When the person is 

motivated for treatment, the next step should be cognitive behavioral therapy. In 

that step, the person identifies the negative thoughts affecting her/his behaviors 

together with the therapist. After the problems are identified, the therapist and 

client develop alternative coping methods together. The client is followed up 

regularly, thus providing permanent behavioral change (Berczik et al., 2014). As 

with all behavioral disorders, cognitive behavioral therapy and psychoeducation 

should be provided. Psychoeducation topics should include realistic body 

images, proper nutrition, the harms of steroid use, the onset and development of 

muscle dysmorphism. Through treatment, individuals learn to live with the 
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defects they perceive by accepting the current shape and size of their own bodies 

(Grieve et al., 2009). It has been more recently recommended that cognitive 

behavioral therapy approach should be applied for individuals with muscle 

dysmorphia and rational emotive behavioral therapy as a preventative approach 

for individuals at risk of muscle dysmorphia (Outar et al., 2021). With rational 

emotive behavioral therapy, it is ensured that illogical and unhelpful beliefs 

about muscularity and adiposity level are replaced with flexible, helpful and 

logical ones. For example, this therapy enables to be replaced the belief “To be 

successful my body needs to be perfect” with the belief “I’d like my body to be 

perfect, but it doesn’t have to be”. Some recent studies have shown that rational 

emotive behavioral therapy has positive effects on reducing social anxiety and 

exercise addiction, and increasing well-being and self-efficacy (Chrysidis et al., 

2020; Turner et al., 2020; Outar et al., 2018). Therefore, those results 

demonstrate that rational emotive behavioral therapy could be used to remove 

the risk factors of bigorexia or to treat the disorders coexisting bigorexia. Orrit et 

al. (2019) reported that the protective factors of bigorexia are linked with a 

harmonious passion and a high emotional control rather than an obsessive 

passion for physical activity. Interventions aimed at minimizing risks and 

strengthening protective factors in individuals should be formulated and 

practiced. Exercise and diet schedules of individuals with bigorexia need to be 

rearranged. If it is accompanied by exercise addiction, individuals should be 

returned to a healthy exercise schedule without being completely removed from 

exercise. If the goal is to return to a more moderate and controlled exercise 

program, the type of exercise can be altered (Freimuth et al., 2011). 

ROLE OF NUTRITIONIST IN TREATMENT 

The role of nutritionist in the treatment of muscle dysmorphia will be 

explained under the headings of diet schedule, regulation of nutritional 

supplements and treatment of coexisting eating disorder. 

Diet Schedule  

There are a limited number of studies that investigate the nutritional status 

and eating habits of individuals with bigorexia. A qualitative study including 

their own explanations for the eating habits of these individuals reported that 

eating psychopathologies consist of strict rules. These rules include setting a 

target for protein intake per body weight per day and applying it strictly, 

restricting foods not being rich in protein and feeding every few hours without 

feeling hungry (Mosley, 2009). Nutritional status was evaluated in other study. 

A daily food consumption record of 45 males with bigorexia and of 96 males 

without bigorexia, who were at the age of 18-45 years and took exercise in the 

gym, was compared with each other. It was found that while the daily protein 

intake per body weight was 1.5-2 g in individuals without bigorexia, the daily 

protein intake per body weight was over 2 g in individuals with bigorexia. 
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Individuals with bigorexia had lower pulp intake and higher cholesterol intake. 

Although the percentage of fat-derived energy and iodine intake were slightly 

lower in individuals with bigorexia, all participants consumed other 

micronutrients other than iodine at the recommended amounts (Martínez-Segura 

et al., 2015).  

Individuals with muscle dysmorphia usually do not get professional help to 

schedule their diet (Contesini et al., 2013). These individuals are faced with an 

imbalance in the intake of macronutrients rather than micronutrients. Probably, 

the intake of cholesterol and protein due to the consumption of animal products 

exceeds the recommended amount, which may lead to the occurrence of future 

health problems (Martínez-Segura et al., 2015). High-protein diets can cause 

detrimental effects such as dehydration, calcium loss, and increased liver and 

kidney burden (Hoch et al., 2008). Recommended protein intake is 1.2-1.6 g / kg 

/ day so that healthy individuals are able to achieve optimal health outcomes 

(healthy aging, weight management, etc.) (Phillips et al, 2016). Dieticians 

should plan and prepare nutrition programs that individuals with muscle 

dysmorphic disorders allow for safe protein intake. The role of dieticians is to 

estimate the energy and macronutrient distribution of the diet and to adjust the 

portion size. Considering basic nutritional principles, a nutritional plan that 

increases liver detoxification and improves the digestive process should be 

prepared. Individuals with muscle dysmorphic disorders should also be given a 

training in a way to encourage them to take adequate and balanced energy and 

nutrients (Contesini et al., 2013).  

Regulation of Nutritional Supplements  

Individuals with muscle dysmorphic disorders have tried to improve the 

perception of deformity about their body by using supplements and medications 

(Khorramabady, 2017). The use of protein and creatine supplements was 

especially found to be positively associated with symptoms of muscle 

dysmorphia (Meınıch-bache, 2019). Campagna and Bowsher (2016) reported to 

be a relationship between the goal of being muscular and the use of supplements. 

However, nutritional supplements used to increase muscle mass motivate 

individuals to exacerbate symptoms of muscle dysmorphia. The use of more 

types of nutritional supplements may also increase the number of symptoms 

(Rossi and Tirapegui, 2016). For this reason, reducing the number of nutritional 

supplements and replacing nutritional supplements with muscle-building effects 

with multivitamin-minerals may positively affect the treatment process. In 

addition, antioxidant supplements can be given to individuals with bigorexia 

with excessive exercise behavior in order to protect the immune system against 

exercise-induced oxidative stress during the recovery process (Adams and 

Kirkby, 2001).  
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Treatment of Accompanying Eating Disorder  

Body dissatisfaction and muscle dysmorphic disorder are positively 

correlated with eating disorder symptoms (Devrim et al, 2018). The ideal of 

being especially males both muscular and thin plays a role in the development of 

eating disorders, independently of each other. When individuals give priority the 

ideal of being muscular over the ideal of being thin, they are at greater risk for 

the development of muscle dysmorphia than eating disorder (Klimek et al, 

2018). Muscle dysmorphic disorder is associated with many types of eating 

disorders. The accompanying eating disorders include, in particular, 

muscularity-oriented disordered eating, anorexia nervosa and orthorexia nervosa. 

Muscularity-oriented disordered eating is a disorder in eating behavior, which is 

more common especially among men and develops as a result of excessive 

preoccupation with the goal of being muscularity (Lavender et al, 2017). In 

order to achieve their goals, they apply the “muscle building and fat burning” 

(“bulk and cut”) diet phases, respectively. They set themselves strict rules 

regarding protein intake during the muscle building (bulking phase) and 

limitation to dietary energy during the fat burning (cuting phase) (Griffiths et al., 

2013). In addition, there exist cheat meals towards the goal of being muscularity 

(Pila et al, 2017). Cheat meals refer to periodically giving up the muscularity-

oriented eating plan, and are those in which calorie-dense restricted foods are 

consumed.  

It is characterized by calorie intake similar to binge eating episodes and 

may result in compensatory behaviors (for example, more exercise and 

restrictive diet practices) (Lavender et al., 2017). There is a number of limited 

researches on the treatment of individuals with Muscularity-oriented disordered 

eating. A case report showed that an administration of family-based treatment to 

an adolescent male with muscle dysmorphic disorder produced positive results. 

With the parental efforts, he did not avoid any meal or food type and overcame 

his fear for low protein foods (Murray and Griffiths, 2015). Orthorexia nervosa 

is a type of eating disorder that includes obsessive behaviors related to healthy 

eating and is overly preoccupied with restrictive feeding practices in order to 

achieve optimal health outcomes (Oberle et al., 2018). Given the orthorexic 

individuals’ obsession with healthy eating, it is likely that they continue to 

obsess over other lifestyle styles, including exercise. It has been reported that 

symptoms of orthorexia nervosa are positively associated with exercise activity 

and perceived muscularity (Eriksson et al., 2008). Another study showed that as 

the tendency for muscle dysmorphic disorder increases, the orthorexic tendency 

also increases (Oberle and Lipschuetz, 2018). Anorexia nervosa, other eating 

disorder behavior, is a mental disorder characterized by fear of gaining weight 

and seriously feeling uncomfortable about body image. Individuals with 

anorexia nervosa exhibit dietary restriction and excessive physical activity 

behaviors to lose weight (Zipfel et al., 2015). These individuals experience a 
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high level of dysmorphic anxiety (Beilharz et al, 2019). Anorectic behaviors 

may sometimes transform into bigorectic behaviors. It has been reported that 

individuals with muscle dysmorphic disorder have a high premorbid rate of 

anorexia nervosa (Pope, 1997). Furthermore, a case study reported to be the 

transition from thinness-oriented to muscularity-oriented disordered eating 

during the treatment of anorexia nervosa (Murray et al., 2017). It is important to 

investigate the possibility of eating disorders in individuals with muscle 

dysmorphia due to the tendency of coexistence of muscular dysmorphia-specific 

behaviors with eating disorder symptoms, and the opposite is also true. 

(Badenes-Ribera et al., 2019). Methods used in the treatment of eating disorders 

may also be a guide for the treatment of bigorexia. Nutritional treatment varies 

depending on the type of eating disorder. However, the aim of nutritional 

therapy in eating disorders is, in general, to reach and maintain a healthy weight, 

normalize eating patterns, improve hunger and satiety perceptions, and restore 

biological functions caused by malnutrition (Reiter and Graves, 2010). 

CONCLUSION 

Individuals with muscle dysmorphic disorder set a high standard in ideal 

body size that they cannot reach. In addition, their body perceptions may differ 

from their actual physical appearance. There are many predictors of muscle 

dysmorphic disorder; however, the nutritional predictors are orthorexic 

behaviors, anxiety about diet, and the use of energy supplements. Continuation 

of research into determining nutritional predictors may facilitate to develop 

nutritional strategies and interventions in the prevention and treatment of 

bigorexia. Muscle dysmorphia may be accompanied by health-compromising 

behaviors (medication, use of supplements, etc.). In order to bring the incidence 

of these risky behaviors under control, risk groups should be on a regular basis 

screened by health professionals through questionnaires and interviews. 

Seminars and trainings should be given to risk groups (e.g., gym members, 

students) by dieticians in order to heighten social awareness. Individual 

nutritional consultancy services should also be provided for them. Treatment of 

muscle dysmorphic disorder requires a multidisciplinary approach. With the 

participation of dieticians in the treatment, healthy eating plan, regulation of 

dietary supplements and treatment of coexisting eating disorder should be 

performed for individuals with muscle dysmorphic disorder. 
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The most common disorder in people aged forty to fifty is kidney stones, which 

have a high recurrence rate. Men are more likely than women to develop kidney 

stones, and those with a family history of kidney stones are twice as likely (Mahan 

et al. 2012). Kidney stone incidence is affected by a variety of factors including 

geography, environment, ethnicity, diet, and genetics. The probability of recurrence 

is mainly related to the disease or condition that triggered the stone formation. After 

the first stone forming, the recurrence rate is projected to be 40-50 percent and 50-60 

percent over the next ten years. It is well established that a higher standard of living 

and higher consumption of animal protein are associated with an increased risk of 

kidney stones. In countries with a high standard of living, such as Sweden, Canada, 

or the United States, kidney stones are more prevalent (>10 percent). In general 

terms, kidney stones affect between 1% and 20% of people in the United States 

(Pehlivan et al. 2017). Table 1 shows the distribution of kidney stone types.  

Table 1: Distribution of Kidney Stone Types (Byham-Gray et al. 2014)  

Type Frequency 

(%) 

Gender Crystals Radiography 

Calcium 

oxalate/mixture 

75 Male Envelope-

shaped 

Round, 

radioiodine, sharp 

outlines  

Calcium 

phosphate 

(brushite) 

5 Female > 

Male   

 Formless: 

alkaline urine 

Small, radioiodine, 

sharp outlines  

Uric acid 5–15 Male= 

Female  

Diamond; acid 

urine 

Round/staghorn, 

radiolucent, filling 

defect  

Struvite 

(magnesium 

ammonium 

phosphate) 

10-20 Female Coffin lid; 

infection/urea 

disintegrant 

Staghorn, 

laminated 

radiodens 

Cystine 1 Male = 

Female 

 Hexagonal Staghorn, 

radiodens 
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SYMPTOMS OF KIDNEY STONE FORMATION  

24-hour urine collection and analysis is one of the best ways to assess stone 

hazard. The contents of the collected urine include calcium, phosphorus, oxalate, 

citrate, pH and uric acid. Solutes reveal the estimated oversaturation level and the 

risk of stone formation (Pehlivan et al. 2017).  

RISK FACTORS IN KIDNEY STONE FORMATION  

Some of the risk factors that cause stones are inherited. Others result from a 

disorder such as idiopathic hypercalciuria, hyperoxaluria, dental disease, 

hyperoxalosis, medullary kidney disease, polycystic kidney disease, 

hyperparathyroidism, inflammatory bowel disease (IBD), renal tubular acidosis, or 

sarcoidosis. Patients with a family background of kidney stones have a 2.5-fold 

increased risk of developing stones. Other risk factors include environmental and 

nutritional conditions (Pehlivan et al. 2017).  

TYPES OF KIDNEY STONES  

Calcium Stones  

One third to half of the patients with calcium stones are hypercalciuric (Jackson 

et al. 2006).  

Patients with idiopathic hypercalciuria have usual serum calcium levels, but 

urinary calcium levels are increased due to higher calcium absorption in the 

gastrointestinal tract. Elevated calcium absorption increases ionized calcium levels, 

reduces PTH release, and decreases calcium reabsorption in the renal tubules. The 

calcium equilibrium is harmed as a result of this case (Pehlivan et al. 2017). 

Furthermore, by increasing calcium excretion in the urine, hyperinsulinemia may 

contribute to the development of calcium stones (Mahan et al. 2012). 

By boosting calcium reabsorption with a low sodium diet and a mixture of 

thiazide diuretics, calcium excretion in the urine can be decreased. In high-sodium 

diets, thiazide diuretics are inefficient. With hypocitraturia, this disorder can cause 

hypokalemia and a greater risk of stone development (Pehlivan et al. 2017).  

Oxalate Stones  

Hyperoxaluria (urine containing more than 40 mg of oxalate per day) is a risk 

factor for calcium stone development, affecting 10% to 50% of individuals with 

chronic stone formation (Knight et al. 2009). 

Hyperoxaluria, which is linked to fat absorption deficiency, may occur in 

patients with an inflammatory intestinal disease or gastric bypass. Bile acid, which is 

produced during digestion, is normally reabsorbed in the proximal gastrointestinal 

tract, but where this does not occur, bile salts and fatty acids improve colonic 

permeability of oxalate. Non-absorbable fatty acids attach to calcium to create soap, 

lowering the soluble supply of calcium. Serum and urinary oxalate levels increase as 

there is lower calcium in the stomach to bind oxalate to keep it from being 

consumed (Knight et al. 2009). 

Glyoxylic acid accounts for 50 to 70 percent of urinary oxalate, while ascorbic 

acid accounts for 35 to 55 percent. Excessive vitamin C consumption can induce 

stone formation in patients with chronic kidney disease (Knight et al. 2009). Due to 
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its role as a cofactor in the transformation of glyoxylate to glycine, vitamin B6 

deficiency can raise endogenous oxalate output (Mahan et al. 2012). 

Uric Acid Stones  

In the development of uric acid stones, the pH of the urine is a deciding factor. 

The chance of uric acid stones is greater at low urinary pH because 

insoluble uric acid concentrations are higher. Uric acid prevalence makes up 

about 5% of kidney stone development (Pehlivan et al. 2017). Uric acid is the final 

product of purine metabolism. Around half of the purine burden is accounted for by 

endogenous purine sources, which are stable. Exogenous nutritional factors provide 

the other half of the shift in urinary uric acid. The amount of urine, the volume of 

uric acid excreted, and the pH of the urine all influence uric acid solubility. Uric acid 

stones develop where there is undissociated uric acid and supersaturated uric acid in 

the urine at a pH below 5.5 (Mahan et al. 2012).  

Diabetes is a common cause of uric acid stone development. In individuals with 

uric acid lithiasis and hyperuricosuric calcium oxalate stones, diet purines should be 

restricted in addition to diabetes management (Mahan et al. 2012). 

With a diet, an adult consumes 2 mg/kg/day of purine, resulting in the 

development of 200–300 mg of uric acid each day. Endogenous activity amounts to 

about 300 mg per day. Purine consumption amounts vary from one person to the 

next on a daily basis. Alcohol intake affects uric acid excretion in the urine. Gout 

patients may reduce their blood of uric acid and uricosuric levels in the blood with 

drugs and a purine-restricted diet (Pehlivan et al. 2017).  

Cystine Stones  

Homozygous cystinuria causes cystine stones, which account for 1-2 percent of 

urinary stones. Patients of stone-forming cystinuria secrete over 250 mg cystine a 

day in their urine, compared to normal individuals who secrete below 20 mg cystine 

a day (Mahan et al. 2012). 

 Drinking more than 4 liters of water a day is advised to prevent cystine 

crystallization. Reduced urinary cystine is supported by a low sodium diet. Animal 

protein limitation, as well as reduced consumption of cyst, the precursor of cysteine, 

and methionine, are believed to be restricting factors in cystine absorption. 

Consuming fruits and vegetables rich in citrate and malate such as melon, lemon, 

orange, and fresh tomato juice makes alkalizing urine smoother (Mahan et al. 2012). 

Melamine and Indinavir Stones  

Melamine is an organic compound synthesized with urea. Melamine 

crystallizes and forms sand-like stones in the distal renal tubular (Zilberman et al. 

2010). 

Struvite Stones  

Magnesium ammonium phosphate and carbonate apatite make up struvite 

stones. Triple phosphate or contagious stones are other names for them. It affects 

women twice as much as it does men, unlike most urinary stones. The diet plays 

only a small role in avoiding urinary alkalinization due to its infectious origins 

(Mahan et al. 2012). 
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OBESITY AND KIDNEY STONES RELATIONSHIP  

Obesity is the best indicator of stone recurrence, and with increasing body 

weight, calcium, oxalate and uric acid excretion also increases. Patients with higher 

body mass index have lower ammonia excretion and lower hydrogen ion buffer. 

Uric acid stones become more common than calcium oxalate stones as the body 

mass index rises, especially in men (Mahan et al. 2012). 

Postmenopausal women who increase their physical exercise but not their 

strength have a lower chance of kidney stones (Mahan et al. 2012). 

MEDICAL NUTRITION THERAPY IN KIDNEY STONES 

Many dietary factors may contribute to the forming of stones. Depending on 

the form of stone, dietary conditions can have a particular impact. Foods that contain 

acid when metabolized in the body can cause urine pH to drop, while foods that 

produce alkali can cause urine pH to rise. As a result, a diet adapted to the pH of the 

urine, the amount of uric acid in the urine, and the form of stone should be adopted 

(Pehlivan et al. 2017).  

Protein 

Several parameters related to dietary protein consumption, production, and 

excretion are assessed using a 24-hour urine analysis. Ammonium levels should be 

low in patients receiving alkaline therapy or those suffering from renal tubular 

acidosis (RTA). It's crucial to observe the citrate stage, which is a sign of urinary 

acidity. A high ammonium and sulphate level suggests a high-protein diet, including 

animal protein (Pehlivan et al. 2017).  

High animal protein intake is directly proportional to the increased risk of 

kidney stones. (Mahan et al. 2012). A high protein diet (≥1.5 g/kg/day) can help to 

lower the pH in urine. As a result, consuming a modest to low protein diet (0.8-1.4 

g/kg/day) is suggested. Patients that undergo alkali therapy have a higher pH and 

lower urinary ammonium levels, especially if their citrate levels are poor. Thus, the 

risk of developing uric acid or CaOx stones can increase. Meat, fish, eggs, cheeses, 

and cereals are the foods that increase acid excretion the most (Pehlivan et al. 2017).  

Oxalate  

Despite the fact that only 3-8 percent of oxalate in foods is consumed, dietary 

calcium levels have a significant effect. Calcium in the diet reduces oxalate 

absorption and has a greater impact on urinary oxalate than dietary oxalate. Urinary 

oxalate tends to be affected by dietary oxalate in a minor way. While very low 

calcium intake (200 mg/day) increases oxalate absorption, higher calcium intake 

(1200 mg/day) decreases oxalate absorption. Dietary guidelines that restrict oxalate 

absorption are beneficial to people who consume a ton of oxalate-containing foods 

and produce 30mg (350 µmol) of oxalate on a daily basis (Mahan et al. 2012). 

Dietary advice for decreasing urinary oxalate should include the use of 

probiotics if required, a decrease of dietary oxalate, and the combined intake of 

calcium-rich foods or supplements to minimize oxalate absorption (Knight et al. 

2009). Besides that, as much dietary Ca as possible should be prescribed for oxalate 

binding. (Every 150 mg of Ca consumed binds 100 mg of oxalate.) Patients should 
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get 150 mg of calcium per meal, which comes from a half cup of milk, ice cream, 

pudding, yogurt, or 3/4 core cheese (Mahan et al. 2012).  

Calcium  

In normal conditions, about 20% of dietary calcium is absorbed. In the case of 

consuming a lot of calcium in your meals, it attaches to oxalate in the intestines and 

reduces oxalate absorption (Pehlivan et al. 2017).  

Patients who eat reduced animal protein meals with a daily calcium 

consumption (1,200 mg/day) have a 51 percent lower risk of chronic stones than 

those who drink a 400 mg/day calcium diet (Pehlivan et al. 2017). 

Calcium supplements, except enteric hyperoxaluria, are not advised. Since 

calcium supplements can bind dietary oxalate, they should be taken with meals 

(Pehlivan et al. 2017).  

In a study of combined calcium-vitamin D supplementation to reduce bone 

degradation and fractures, women who increased their calcium consumption by up 

to 2000 mg per day by adding 1000 mg of calcium supplements to their simple diet 

showed a 17 percent improvement in new stone formation (Wallace et al. 2011). 

Potassium  

Kidney stone risk is inversely proportional to potassium consumption. Stone 

formers should be advised to eat more low-oxalate fruits and vegetables during the 

day to increase their potassium intake. Alkaline ingredients, such as potassium-rich 

foods, facilitate citrate excretion in the urine. A 17 mg/day drop in urinary calcium 

is associated with every 20 mEq/day rise in urine potassium (Nouvenne et al. 2010). 

In patients with chronic kidney disease who are taking ACE inhibitors, serum 

potassium levels should be carefully controlled (Pehlivan et al. 2017). Moreover, 

stone formers' low potassium consumption combined with high sodium consumption 

leads to an increased Na/K ratio (Mahan et al. 2012). 

Magnesium  

Magnesium is a soluble inhibitor with a low molecular weight that forms 

soluble complexes with oxalate. It prevents oxalate absorption in the same way as 

calcium does, and it may be useful in the treatment of hyperoxaluria (Asplin 2008). 

Although a high-magnesium DASH diet tends to lower the danger of stone 

development by increasing pH and decreasing over-saturated CaOx, magnesium 

supplements are not recommended, especially for chronic kidney patients (Pehlivan 

et al. 2017).  

Phosphate  

Excess urine phosphate increases the risk of calcium phosphate stones, but 

urinary pH, which decides how much phosphate would be in the form of hydrogen 

phosphate, is a bigger risk factor (HPO4) (Asplin 2008). 

Sodium  

Sodium chloride consumption in today's diets can achieve extreme levels of up 

to 10 g/day. The volume of sodium in the urine and hypercalciuria are related 

because sodium and calcium are both reabsorbed in the same regions of the renal 
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tubule. Kidney stones are more common in hypertensive individuals than in 

normotensive ones. Sodium consumption should be kept to below 2300 mg per day 

in hypercalciuric patients. The DASH diet, which is based on hypertension-

prevention nutritional strategies, reduces the risk of kidney stones (Mahan et al. 

2012). 

Calcium absorption in the proximal tubules is increased by a low sodium diet 

(2–3 g/day), which reduces calcium oxalate oversaturation. Besides that, thiazide 

diuretics also improve calcium absorption and decrease hypercalciuria. Thiazide 

addition, on the other hand, can cause fluid loss and ion exchange. If the patient 

keeps taking a high-sodium diet, sodium enters the distal nephrons, calcium 

excretion rises, increasing the risk of stone development, and urine pH shifts as 

citrate and potassium levels rise. As a result, after a 24-hour urine examination, 

patients with CaOx stones benefit from a low sodium diet while taking thiazide 

(Pehlivan et al. 2017).  

Citrate  

Hypocitraturia (urine citrate less than 300 mg/day) affects half of those that 

develop chronic calcium stones. The normal daily citrate amount in the urine should 

be greater than 640 mg/day (Assimos 2008). 

Citrate prevents urinary stones by forming a complex in the urine with calcium. 

Many citrate-containing beverages have been studied for their impacts on urine. A 

few diet sodas include trace amounts of citrate, malate, and bicarbonate precursors 

(Kang et al. 2007). Fresh tomato juice is high in citrate and malate, but low in 

sodium and oxalate. Long-term treatment with lemonade, lemon, or lemon juice 

causes a rise in urinary citrate amounts and a decline in the stone formation rate in 

hypocitraturic stone formers (Assimos 2008). 

 Fructose  

Due to the frequent use of high fructose corn syrup in foods, fructose intake has 

increased by around 2000% in the last 30 years. Fructose can increase calcium and 

oxalate excretion in the urine. It's the only carbohydrate that improves uric acid 

output while also facilitating urine elimination. Fructose can also induce insulin 

resistance, which results in a lower pH in the urine. Fructose consumption is 

associated with an increased risk of kidney stones (Mahan et al. 2012). 

Vitamin C  

While vitamin C is an oxalate precursor, it is debatable that whether it is a risk 

factor for calcium oxalate stone formation. Vitamin C is transformed to 

dehydroascorbic acid, then to oxalate, which is excreted in the urine. As a result, an 

elevated vitamin C intake increases endogenous oxalate levels, raising the danger of 

stone formation (Pehlivan et al. 2017).  

As a result, individuals with calcium oxalate stone disease and high urinary 

oxalate levels can consume no more than 90 mg of vitamin C per day. Vitamin B6 in 

the form of pyridoxal phosphate is required for the metabolism of oxalate. Taking 2-

10 mg of vitamin B6 per day can help reduce urinary oxalate in certain calcium 

oxalate stone-forming people (Mahan et al. 2012). 
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Vitamin D  

Vitamin D's function in the treatment of kidney stones is debatable. The 

components of kidney stones are unaffected by vitamin D supplementation at doses 

that yield desired amounts of 25 (OH) D of 100-150 nmol/L or 40-60 ng/ml (Mahan 

et al. 2012). 

Omega-3 Fatty Acids  

Hypercalciuria and hyperoxaluria are caused by increased levels of arachidonic 

acid (AA) in cell membranes. Intake of eicosapentaenoic acid (EPA) and 

docosahexaenoic acid (DHA) omega-3 fatty acids can reduce AA levels in cell 

membranes, while also reducing urinary calcium and oxalate excretion (Mahan et al. 

2012). 

Urine Volume and Fluid Consumption  

The most common source of stone development is a lack of urine volume 

(Pehlivan et al. 2017). The most common abnormality discovered in stone-forming 

people's metabolic assessments is low urine volume, and any kidney stone therapy 

focuses on raising fluid consumption. The goal is to maintain urinary solutions 

unsaturated in order to prevent nucleation, which can be achieved by raising urine 

volume and decreasing the solute load. The purpose is to improve the amount of 

urine flow rather than a specific fluid intake. Since high urine flow helps to wash 

away formed stones, a urine volume of 2 to 2.5 L/day can help prevent stone 

recurrence. The amount of fluid ingested varies depending on the various rates of 

regenerative fluid loss influencing the urine flow rate. When the old urine volume is 

low, the concentration of urine risk factors is crucial; the absolute amount should not 

be discarded. The aim is to give the urine the correct amount of solubility per liter 

(Mahan et al. 2012). 

250 ml of fluid should be drunk at each meal, between meals, before bedtime, 

and during the night while you are awake to achieve a normal urine volume of 2 to 

2.5 L (Assimos 2008).Water should account for half of the 2.5 liters of liquid 

consumed per day. It may be essential to consume more fluid due to gastrointestinal 

loss, an exercise that induces excessive sweating, or exposure to excessively hot 

conditions (Pehlivan et al. 2017).  

All fluids, however, are not equally successful in preventing kidney stones. The 

acidity of blueberry and cranberry juices will aid in the treatment of struvite stones. 

Blackcurrant juice increases urinary citrate and oxalate levels due to its alkalizing 

activity in the urine. Thus, it can inhibit the development of uric acid stones 

(Assimos 2008).  

Consumption of tea, coffee, beer, and wine has been linked to the creation of 

stones. Tea brewed with black and green tea contains 300-1500 µmol/L oxalate. Due 

to its high oxalate content, tea can be drunk with milk. Since milk binds oxalate, and 

thus, prevents its absorption. Herbal teas are lower in oxalate (31-75 µmol/L). 

Because phosphoric acid is present in soft drinks and coke, their intake should be 

avoided due to the acidifying impact on urine (Mahan et al. 2012). 
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Other Dietary Factors  

Phytates, present in grains and legumes, can aid to prevent the development of 

calcium oxalate stones (Pehlivan et al. 2017). Table 2 shows the abnormal 

parameters that are seen in kidney stones, as well as the medical nutrition therapy for 

these parameters.  

Table 2: Abnormal Processes in Kidney Stones, Assessment and Medical Nutrition 

Therapy (Byham-Gray et al. 2014)  

Abnormality Assessment Treatment 

Hypercalciuria Urine sodium and urea 

nitrogen 

Sodium, protein restriction, 

thiazide (not a low-Ca diet) 

Hypercalcaemia PTH, ionized calcium, 

vitamin D, malignancy, 

thyroid, bone disease, etc.  

Parathyroidectomy, 

treatment of underlying 

disease 

Hyperoxaluria Dietary oxalate, low 

calcium intake, vitamin D, 

sweeteners, ileal disease, 

gastric bypass, ethylene 

glycol, enzyme deficiencies 

Oxalate restriction, 

supplementary magnesium, 

calcium, pyridoxine, 

cholestyramine 

Hypocitraturia Urine citrate, serum 

potassium, creatinine, 

malabsorption, RTA, 

acetazolamide 

Alkaline (potassium 

citrate), sodium citrate if 

reduced in volume 

Hyperuricosuria  Increasing purine intake 

with diet 

Purine restriction, 

allopurinol, alkaline diet 

Acidic urine (pH) Excluding chronic diarrhea, 

gout and ileostomy 

Alkaline (potassium citrate) 

Low urine volume 24-hour urine volume Fluid intake of minimum 

2.5 L 

PTH: Parathyroid hormone, RTA: Renal tubular acidosis 
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1. TYPE 2 DIABETES  

1.1. Definition and epidemiology 

Diabetes Mellitus (DM), which is caused by the genetic and immune 

structure, is a chronic, hyperglycemic, and metabolic disease that causes 

complications in many systems of the body due to the absence, deficiency, or 

resistance of insulin hormone secreted from the pancreatic cells (1). DM 

prevalence and incidence are affected by geographic region, race, and ethnicity 

(2). 

The World Health Organization (WHO) estimates that the number of 

individuals with DM in the world is going to reach 366 million by 2030 (3). 

1.2. Classification 

DM has four clinical types: Type 1 DM, Type 2 DM, other specific types of 

diabetes, and gestational DM. Hyperglycemia, impaired fasting glucose (IFG), 

and impaired glucose tolerance (IGT), which may not be sufficient to diagnose 

DM, have recently been named as prediabetes. This is because IFG and IGT, 

along with macrovascular complications, are diagnosed as progressive diabetes 

(4). 

1.3. Risk factors 

The development of type 2 diabetes is a result of a combination of the 

individual's genetic background and environmental factors. These risk factors 

can be divided into two as modifiable and non-modifiable factors. Obesity 

(especially central type), decreased physical activity, smoking, alcohol use, the 

diet composed of low fiber and over-saturated fatty foods are among the 

modifiable risk factors. Ethnic origin, age, gender, genetic factors, family 

history, gestational diabetes history, glucose intolerance history, hypertension, 

dyslipidemia, and low birth weight are among the non-modifiable risk factors 

(5,6). 

1.4. Diagnostic criteria  

According to the American Diabetes Association (ADA), the criteria for 

clinical diabetes diagnosis are fasting blood glucose ≥ 126mg/dL, or plasma 
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glucose > 200mg / dL at any time of the day, regardless of the last food intake, 

in the presence of classic symptoms such as polyuria, polydipsia, and 

unexplained weight loss, or 75 g Oral glucose tolerance test (OGTT) during the 

second hour of blood glucose ≥ 200mg/dL (7). 

1.5. Pathophysiology 

Type 2 diabetes is the predominant form of diabetes and constitutes 85%-

90% of all diabetes cases (5). β cell dysfunction, insulin resistance, and 

increased hepatic glucose production are responsible for the pathogenesis of type 

2 diabetes, which is identified as the non-insulin dependent form of diabetes. 

While insulin deficiency and/or insulin resistance is the main cause, it is not 

known exactly which of the followings are primarily effective in the emergence 

of type 2 diabetes: β cell dysfunction appearing with the emergence of type 2 

diabetes, insulin resistance, or the synergic effect of the two (8). 

Type 2 diabetes goes through some stages before it surfaces clinically. In 

the preclinical stage, which is the first stage, fasting and postprandial blood 

glucose levels are within normal limits, but it is the stage in which more insulin 

is secreted than normal due to peripheral insulin resistance. In the glucose 

intolerance phase, which is the second phase, the overwork of the pancreatic β 

cell causes the deterioration of β cell function and decreased insulin secretion 

over time. This results in an increase in postprandial glycemia while fasting 

glycemia is at normal levels. As the insulin resistance gradually increases, 

hepatic glucose production increases and fasting hyperglycemia occurs. The 

third stage, in which fasting hyperglycemia is below 140mg / dL accompanying 

postprandial hyperglycemia, is the stage of early clinical diabetes. In the last 

stage (clinical stage), when fasting hyperglycemia exceeds 140mg/dL, the 

continuing insulin resistance is accompanied by decreased insulin secretion. In 

this phase, where insulin resistance reaches its peak, increased hyperglycemia 

cannot be compensated by the increase in insulin secretion, and insulin secretion 

begins to decrease further due to glucose toxicity (8,9). 

1.6. Complications 

Hyperglycemia can affect many systems throughout the course of diabetes, 

causing damage to many organs and tissues. While most cells can provide 

intracellular and extracellular regulation of glucose transport to the cell, which 

protects the intracellular environment from the negative effects of 

hyperglycemia, whereas sensitive cells, such as β cells, cannot provide this 

regulation (10). 

Prolonged hyperglycemia in the course of diabetes causes acute and chronic 

complications that negatively affect the prognosis of the disease. While acute 

complications are generally associated with hormones that have an opposite 

effect of insulin, chronic complications are due to the destruction of prolonged 

hyperglycemia on the vessels. Acute complications of diabetes are diabetic 
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ketoacidosis, hyperglycemic hyperosmolar nonketotic coma, hypoglycemia and 

lactic acidosis, and chronic complications are retinopathy, neuropathy, 

nephropathy, and chronic artery diseases (10). 

2. OXIDATIVE STRESS AND ANTIOXIDANT DEFENSE SYSTEM 

2.1. Reactive Oxygen Species and Oxidative Stress 

The molecules that play an important role in the initiation of many enzymes 

and gene reactions in the body's pathophysiology processes are called reactive 

oxygen species (ROS) and reactive nitrogen species (RNS). ROS and RNS, also 

called free radicals, are divided into two subgroups: molecules with high activity 

unpaired electrons and non-radical forms formed by the breakdown of these 

molecules. Reactive oxygen species consist of the followings: molecular oxygen 

endogenously formed by oxygen metabolism in mitochondria; activities of 

NADPH oxidase and xanthine oxidase enzymes; phagocytic cell activities; auto-

oxidation reactions; or, exposure to exogenous sources of cigarette, alcohol, 

ozone, and heavy metals. Reactive nitrogen species are formed as a result of 

nitric oxide metabolism and exogenous sources (11). However, it is known that, 

in most cases, oxidative stress leads to cell damage and death according to the 

nitrosative stress status, and eventually cause damage in tissues and organs (12). 

The most important forms of reactive oxygen species are superoxide anion, 

hydroxyl radical, and hydrogen peroxide, and its precursor is superoxide anion. 

Superoxide anion can turn into hydroxyl radical, which is the most reactive form 

of ROS, which can damage the macro molecules of the cell and initiate lipid 

peroxidation through the enzyme of superoxide dismutase and metal ions. 

Superoxide anion can also play a role in the formation of peroxynitrite, which 

can stimulate lipid peroxidation with nitric oxide (13).  

Reactive oxygen species can initiate oxidation by causing carbohydrate, 

protein, lipid, enzyme, and DNA damage, and even cell death. As a result of the 

body's exposure to ROS and RNS at normal physiological levels, these reactive 

species can be removed from the body by the body's antioxidant mechanism; 

however, oxidative stress (OS) occurs when the removal process is inadequate as 

a result of high levels of exposure (14). 

Oxidative stress can be defined as the possible cellular damages and cellular 

deaths that occur as a result of the disruption of the balance between the 

production and destruction of ROS or the shift of the balance between 

prooxidant and antioxidant in favor of prooxidant. Oxidative stress is considered 

to be associated with many diseases, including diabetes (15). 

2.2 Hyperglycemia and Oxidative Stress 

High levels of chronic blood glucose levels create an inflammatory 

environment in the body, causing an increase in reactive oxygen species. 

Hyperglycemic conditions cause NADH accumulation in mitochondria, and 

mitochondria provide the balance of increasing NADH levels by increasing 
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NADH oxidation. As a result of electron leaks during this oxidation, reactive 

oxygen species are formed. Reactive oxygen species formed while maintaining 

NADH balance disrupt the activity of glyceraldehyde-3-phosphate 

dehydrogenase enzyme, which is responsible for the conversion of 

glyceraldehyde-3-phosphate to pyruvate in the glycolytic pathway, causing 

many intermediate metabolic products, including glyceraldehyde-3-phosphate. 

These intermediate metabolic products cannot be metabolized in the glycolysis 

and Krebs cycle. Instead, reactive oxygen species can be metabolized via 

alternative pathways, such as the poliol pathway (where oxidative stress is 

increased, which plays an active role in the pathogenesis of diabetes 

complications), the hexosamine pathway, the protein kinase C pathway, the 

advanced glycation end products (AGEs), and the enediol pathway (16).  

2.2.1. Poliol pathway: 

Aldose reductase enzyme converts glucose into sorbitol in the poliol 

pathway with the NADPH cofactor. This is the first alternative pathway used 

when glucose levels increase in the cell. Then, sorbitol is converted to fructose 

with the enzyme sorbitol dehydrogenase and the NAD+ cofactor. The role of this 

pathway in oxidative stress is the conversion of fructose, which is the final 

product, to fructose-3-phosphate and 3-deoxyglucosone via phosphorylation, 

both of which are important final components in oxidative stress and advanced 

glycation products (17). When NADPH, acting as a cofactor in the formation of 

fructose, is used with aldose reductase, the amount of NADPH to be used for 

glutathione reductase enzyme, which causes glutathione acting as an antioxidant, 

decreases (18). 

2.2.2. Hexosamine Pathway: 

This pathway, utilized in the synthesis of amino sugars in normoglycemic 

conditions, is used as an alternative pathway to the glycolytic pathway under 

hyperglycemic conditions. In this pathway, glucosamine-6-phosphate is formed 

from fructose-6-phosphate through the enzyme fructose-6-phosphate 

dehydrogenase. In hyperglycemic conditions, this pathway increases the 

oxidative stress by suppressing the glucose-6-phosphate dehydrogenase enzyme, 

which is the rate-limiting enzyme of the pentose phosphate pathway where 

NADPH is produced, which acts as the cofactor of glucosamine-6-phosphate 

antioxidant enzymes, and thereby by decreasing the amount of NADPH (19). 

2.2.3. Protein Kinase C Pathway: 

Enzymes in this pathway are sensitive to diacylglycerol, hydrogen peroxide, 

and mitochondrial superoxide, causing endothelial damage, which is the basis of 

diabetes complications. A group of enzymes in the protein kinase C pathway is 

responsible for the oxidation of NADPH to NADP by activating the NADPH 

oxidase enzyme, and the electron leaks occurring in this step can produce reactive 

oxygen species (20). 
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2.2.4. Enediol Pathway: 

In the enediol pathway, in the presence of glucotoxicity, glyceraldehyde-3 

phosphate accumulates and is oxidized due to the suppression of 

glyceraldehyde-3 phosphate dehydrogenase enzyme activity. As a result of this 

oxidation, α-ketoaldehydes, causing the formation of AGE, and hydrogen 

peroxides, causing the formation of reactive oxygen species, are formed, 

contributing to the formation of oxidative stress (21). 

2.2.5. Advanced Glycation End Products (AGEs): 

AGEs, which are produced enzymatically or non-enzymatically in the body, 

play a role in oxidative stress by providing the formation of reactive oxygen 

species. While the production of AGEs is insufficient in normal physiological 

conditions, it increases with glycotoxicity caused by hyperglycemia (21). AGEs, 

like the enzymes in the protein kinase C pathway, activate the NADPH oxidase 

enzyme and yields in the formation of reactive oxygen species (22). 

 

 

Figure 1. Glyco-oxidative stress pathways (16) 
 

2.3. Type 2 Diabetes and Oxidative Stress 

With the use of alternative pathways in hyperglycemic conditions, the rate 

of formation of reactive oxygen species increases, and the oxidative stress that 

occurs in this case also affects β cell function and insulin resistance, which is 

thought to be effective in the occurrence of type 2 diabetes and related 

complications and the course of these diseases (23). 
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2.3.1. β Cell Function 

Under hyperglycemia conditions, pancreatic β cell function gradually 

degrades. With the presence of oxidative stress accompanying hyperglycemia, 

insulin gene expression loss and β cell deaths occur over time as a result of 

decreased pancreatic duodenal homeobox gene (PDX-1) and MafA 

transcriptional factors (14). β cells were reported to have less antioxidant 

enzyme contents than the other cells, and therefore β cells were found to be more 

sensitive in terms of the risk of oxidative stress than other cells under 

hyperglycemia conditions (14). 

2.3.2. Insulin Resistance 

In the case of hyperglycemia, insulin resistance begins to develop in the 

liver, adipose, and muscle tissues along with glycotoxicity and concomitant 

oxidative stress associated with β cell damage (25). Oxidative stress causes 

insulin resistance by decreasing the efficiency of the insulin receptor substrate 

(IRS-1), which is involved in the transport of glucose into the cell and is 

phosphorylated by the insulin stimulation activated by the enzyme tyrosine 

kinase, phosphorylated protein phosphoidylinositol-3-kinase (PI3-K), to which 

IRS-1 binds, and GLUT4 transporter protein, which is involved in the transport 

of glucose into the cell (26). Another reason why insulin resistance is caused by 

oxidative stress is that the Nuclear Factor Kappa B (NF-kB) pathway, which 

becomes active in inflammatory conditions, inhibits the tyrosine kinase enzyme 

phosphorylating the insulin receptor substrate and thereby interferes with insulin 

stimulation steps (27).  

2.4. Antioxidant Defense System 

Antioxidants are compounds that protect macromolecules from oxidative 

damage in case of the body's exposure to reactive oxygen species at normal 

physiological concentrations (28). It shows its protective effect by converting 

oxidants into a weak molecule through enzymes, or by neutralizing them 

through vitamins and polyphenols, or by binding them to block their function 

(29). 

Antioxidants are divided into two groups: non-enzymatic antioxidants that 

can be taken both endogenously and exogenously and enzymatic oxidants that 

can only be synthesized endogenously (30). 

2.4.1. Enzymatic Antioxidants 

While superoxide dismutase, glutathione peroxidase and catalase, which 

have hydrophilic and lipophilic structures, are the primary antioxidant enzymes, 

and their duty is first to convert reactive oxygen species to hydrogen peroxide, 

and then to aqua by catalyzing them. Secondary antioxidant enzymes that 

maintain the effects of the primary antioxidant enzymes are composed of 

glutathione reductase, which provides NADPH and glutathione to the medium, 

glucose-6-dehydrogenase, and glutathione-S-transferase (31).  
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2.4.2. Non-Enzymatic Antioxidants 

While some of the non-enzymatic antioxidants are taken into the body 

through diet, the other parts can be synthesized in the body, and they all protect 

important cell components against oxidative damage caused by reactive oxygen 

species. Non-enzymatic antioxidants perform this process by lending hydrogen 

and electrons in their structure to ROS. In these two cases, ROS species are 

inactivated (28).  

Antioxidants that can be synthesized endogenously in the body are 

glutathione, lipoic acid, and coenzyme Q10. Dietary antioxidants: vitamins A, C, 

and E, minerals Zinc and Selenium, polyphenols/flavonoids [(flavonols-

quercetin, kaempferol), (isoflavanoids-genistein), (flavanols-catechin, EGCG), 

(anthocyanidins–cyanidin, pelargonidin), (flavanones–hesperidin), (flavones–

crystalline)], polyphenols/phenolic acids [hydroxy-cinnamic acids), 

(hydroxybenzoic acids – gallic acid, ellagic acid)] (30). 

2.4.2.1 Vitamins 

Vitamin A: 

Vitamin A, which is one of the fat-soluble vitamins, consists of two 

subgroups, namely retinols (retinol, retinaldehyde, retinoic acid), which are 

called vitamin A precursor group, and carotenoids. Retinols and carotenoids are 

taken into the body through diet. While the rich sources of retinols are foods of 

animal origin and liver, carotenoids are found in vegetables, fruits, dairy 

products, liver, and margarine (32). The recommended daily requirement of 

vitamin A for adult female individuals is 650 mcg retinol equivalent (RE), while 

the recommended daily requirement for adult male individuals is 750 mcg RE 

(33).  

Carotenoids with the most antioxidant activity are carotene, lycopene, 

lutein, and xanthine groups. The action mechanism of antioxidant activities is 

shown as the stabilization of single oxygen molecules and peroxide radicals. On 

the other hand, antioxidant activities depend on the amount of oxygen in the 

environment, and high vitamin A and carotenoids can increase reactive oxygen 

species by showing prooxidant effects in places where oxygen concentrations 

are high (34).  

In a study examining oxidative stress and carotenoids, lycopene and β 

carotene were shown to increase antioxidant capacity and had a protective effect 

against diabetes and cardiovascular diseases (33). 
 

Vitamin C: 

Thanks to its water-soluble feature, vitamin C provides the first antioxidant 

defense against lipid peroxidation by absorbing reactive oxygen and nitrogen 

species in the aqueous phase before starting lipid peroxidation (35). In addition, 

another antioxidant defense mechanism of vitamin C is considered to be that it is 

a strong reducing agent. Thanks to this feature of vitamin C, it provides the 
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regeneration of molecules such as α-tocopherol, β carotene, urate, and 

glutathione and increases their antioxidant activities (36). Similar to vitamin A, 

vitamin C is also thought to exhibit high amounts of prooxidant activity (37). 

The richest sources of vitamin C in the diet are citrus fruits, green leafy 

vegetables, and other fruits. The recommended daily requirement for adult male 

individuals is 110 mg, while the recommended amount for adult female 

individuals is 95 mg (33).  
 

Vitamin E: 

Vitamin E, which is one of the fat-soluble vitamins, found in cell 

membranes and plasma lipoproteins, breaks free radical chain reactions in the 

cell membrane along with vitamin C and consequently protects polyunsaturated 

fatty acids from peroxidation (36). 

The richest sources of vitamin E in the diet are vegetable oils, wheat germ, 

and green leafy vegetables. The daily recommended requirement is 11mg for 

adult female individuals, and 13mg for adult male individuals (33). In a study, it 

was shown that vitamin E, which is taken in sufficient amounts, prevents lipid 

peroxidation and decreases the rate of cancer cell proliferation and positively 

affects the response to chemotherapy (35). 
 

2.4.2.2. Minerals 

Zinc: 

Zinc, which is the most abundant trace element in the body, is thought to 

act as a cofactor by suppressing the activity of the NADPH oxidase enzyme and 

reducing the formation of superoxide molecules, and also it is thought to 

suppress superoxide dismutase enzyme function and prevent the superoxide 

molecule from converting into hydrogen peroxide, and as a result it is thought to 

have antioxidant activity through metabolic pathways, such as stimulating the 

formation of metallothionein (38,39).  

In addition to its antioxidant properties, zinc is also involved in insulin 

secretion. The rich sources of zinc are red meat, organ meats, seafood, whole 

grains, and legumes. The recommended daily requirement for adult female 

individuals is 7.5-12.7 mg, and the recommended daily requirement for adult 

male individuals is 9.4-16.3 mg (33). 
 

Selenium: 

Selenium has antioxidant properties because it halts/prevents chain 

reactions of radicals such as hydrogen peroxide by participating in the 

glutathione peroxidase enzyme structure, and also functions in cell proliferation 

regulation, oxygen metabolism, and the immune system (40). 

Although selenium is found in foods of animal origin, such as seafood and 

organ meats, and foods of vegetable origin such as cereals, the bioavailability of 

these nutrients varies in the body. Therefore, the reaction of selenium to 

oxidative stress is subjected to individual differences (41). 
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2.4.2.3. Polyphenols 

Polyphenols consists of four main groups: flavonoids, phenolic acids, 

stilbenes, and lignans. Flavonoids are composed of six subgroups: flavones, 

flavonols, flavanones, isoflavones, flavanols, and anthocyanins (42). The 

differences between the polyphenols are linked to their aromatic rings and 

functional groups (43). 

Polyphenols, which are a powerful source of antioxidants, are found in 

foods and food groups containing fruits and vegetables, nuts, tea, and cocoa 

(44). 

The antioxidant activity of polyphenols is thought to be due to its hydrogen 

donor, reductive, and single oxygen acceptor functions with its nuclear factor 

erythroid 2 dependent factor (Nrf2) activity, which is the result of antioxidant 

enzyme activities providing oxidation and the ability to reuse of oxidized 

antioxidant cofactors (45).  

The foods rich in polyphenols, their bioavailability, and antioxidant 

capacities differ according to their cultivation and processing patterns and their 

part to be consumed (fruit, shell core). Therefore, although it is difficult to say 

the amount to be taken daily for polyphenols, it is generally recommended to 

increase the consumption of vegetables and fruits (46). 

2.5. Type 2 Diabetes and Antioxidants 

The consumption of antioxidants and antioxidant-rich foods is 

recommended as it can possibly reverse the oxidant/antioxidant balance in type 2 

diabetes and its complications (47). 

In studies on the total antioxidant content of the diet, it has been found that 

increasing the antioxidant capacity of the diet is protective against the risk of 

developing diabetes (48,49). In another study evaluating the possible 

relationship between dietary antioxidant intake and glucose tolerance, insulin 

resistance and postprandial 2nd hour blood glucose measurements were found to 

be negatively correlated with dietary total capacity (47). 

In a study evaluating the effects of antioxidant vitamins and minerals on 

diabetes, there was no significant relationship between the dietary intake of 

retinol precursors such as lycopene, lutein, zeaxanthin, and the risk of 

developing diabetes; however, a significant negative relationship was found 

between dietary carotene intake and the risk of developing diabetes (50). In a 6-

year study in Australia, it was shown that the rich zinc content of the diet is 

associated with low risk of diabetes (51). In another study, 114 individuals with 

type 2 diabetes were given tablets containing vitamin C and polyphenols for 3 

months. At the end of 3 months, high-density lipoprotein (HDL) values of the 

individuals increased, and low-density lipoprotein (LDL) values decreased. 

According to these results, it was emphasized that the rich antioxidant content 

can protect from the complications of type 2 diabetes (52). In a meta-analysis 

study, it was shown that the Mediterranean diet rich in vegetables and fruits can 
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reduce the incidence of diabetes by 23% (53). 

Consequently, dietary antioxidant intake is important for the formation of 

the oxidant/antioxidant balance of the body during the formation of type 2 

diabetes and related complications in which it plays an active role in oxidative 

processes. Individuals with Type 2 diabetes should be encouraged to have a diet 

with a high antioxidant content in order to reduce the damage caused by reactive 

oxygen species in the body and to protect tissues and organs in the body against 

damage.  
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Inflammatory bowel disease (IBD) is a lifelong problem described by the 

Center for Disease Control (CDC) as chronic inflammation of the 

gastrointestinal system (GIS) (Prevention, 2021). It is estimated that IBD, which 

usually occurs between the ages of 10–35 and affects women more than men, is 

more prevalent in European and North American countries and affects 

approximately 11.2 million people worldwide (Foundation, 2021; Guidelines, 

2015). IBD is broadly divided into two subtypes: Crohn's disease (CD) and 

Ulcerative colitis (UC).  

Although CD can influence any part of the GIS, it mainly affects the small 

intestine. UC is characterized by continuous inflammation in the large intestine, 

usually starting from the rectum and spreading towards the colon. This 

inflammation is seen only in the innermost layer of the colon lining (Flynn & 

Eisenstein, 2019). Intestinal microbial alterations can also be seen in chronic 

IBD, such as systemic biochemical abnormalities and impaired microbial 

composition. The World Journal of Gastroenterology declarated that " Despite 

the fact that the etiology of IBD is mostly unrevealed, it requires a complex 

interaction between genetic, environmental or microbial factors and immune 

responses" (Guidelines, 2015). 

Omega 3 (n-3) and omega 6 (n-6) fatty acids are polyunsaturated fatty acids 

(PUFA) described by the position of the C-C double bond along the carbon 

chain (the double bond is linked to the 3rd carbon from the beginning in n-3 

fatty acids and the 6th carbon in n-6 fatty acids). While it contains long-chain 

omega 3 fatty acids (LC-n3), eicosapentaenoic acid (EPA, 20: 5, n-3), and 

docosahexaenoic acid (DHA, 22: 6, n-3) found in fish, some vegetable oils 

(flaxseed, some including nuts and rapeseed) contain alpha-linolenic acid 

(ALA). Many vegetable oils are rich in n-6 oils, particularly linoleic acid (LA). 

While the ideal n-6 /n-3 ratio is 4:1, it is observed that linoleic acid consumption 

has increased in recent years with Western diets and this ratio is approximately 

10:1 (Simopoulos, 2003). The increased consumption of proinflammatory n-6 

PUFAs such as linoleic acid (LA) and arachidonic acid (AA) compared to n-3 
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PUFAs has been related with an improved incidence of UC (de Silva et al., 

2010; Tjonneland et al., 2009). Therefore, it is accepted that the consumption of 

DHA and EPA should be in higher amounts. These acids are clearly connected 

to the attenuation of inflammatory processes and improvement of blood lipid 

levels seen in inflammatory diseases (Barbalho et al., 2016). LC-n3 is thought to 

reduce several physiological ingredients of inflammation, including leukocyte 

chemotaxis, adhesion molecule expression, leukocyte-endothelial adhesive 

interactions, the production of prostaglandin and leukotriene from n-6, and the 

producing of proinflammatory cytokines (Innes & Calder, 2018). N-6 has been 

associated with proinflammatory effects and AA is a precursor to main 

proinflammatory mediators (Innes & Calder, 2018; Pacheco et al., 1987). While 

previous case-control studies have described high levels of AA in the mucosal 

tissues of IBD patients, animal studies have shown that AA increases the 

intensity of inflammation in IBD (Ajabnoor et al., 2020; Naito et al., 2015). 

Thus, while LC-n3 and ALA can help maintain remission, prevent or delay the 

diagnosis of IBD, and reduce inflammation markers, LA and AA n-6 oils are 

considered relatively proinflammatory (Ajabnoor et al., 2020). N-3 fatty acids 

have been reported to suppressed the producing of pro-inflammatory cytokines 

by replacing Arachidonic acid, thereby alleviating symptoms associated with 

IBD (Barbalho et al., 2016). 

Inflammation status is generally assessed using some biomarkers such as C-

reactive protein (CRP) and erythrocyte sedimentation rate (ESR) (Soubières & 

Poullis, 2016). The fecal calprotectin level is a site-specific biomarker released 

from the intestinal mucosa throughout inflammation and is endorsed to support 

the differential identification between IBD and non-IBD GI inflammation 

(Kennedy, 2019). Adhesion molecules [such as intercellular adhesion molecule 1 

(ICAM-1) and vascular cell adhesion molecule 1 (VCAM-1)] and inflammatory 

cytokines [including tumor necrosis factor-α (TNF-α) and interleukin 6 (IL-6)] 

increase in the intestinal mucosa throughout inflammation and play a role in the 

pathogenesis of the disease (Desai et al., 2007; Norouzinia et al., 2017). 

However plasma CRP and IL-6 correspond pre-clinically with the incidence of 

IBD and possibly demonstrate the early disease state of IBD (Lochhead et al., 

2016), they are nonspecific indications of inflammation and therefore possibly 

influenced by extra parameters. Furthermore, rising dietary PUFA inescapably 

adjust the overall balancing of nutrient intake and can positively influence the 

gut microbiota (Costantini et al., 2017). 

Inflammatory Bowel Disease Epidemiology 

Ulcerative colitis and Chron cases are growing globally, achieving 20 new 

cases per 100,000 person-year in Western countries (Molodecky et al., 2012) 

and countries where IBD was previously considered rare (Appleyard et al., 

2004). In addition, data from epidemiological studies on immigrants show that 

the incidence of IBD has increased in immigrants who migrate to countries with 
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a high prevalence of IBD (Charlebois et al., 2016; Damas et al., 2013). These 

findings support that environmental triggers are effective for the development of 

IBD in hereditarily sensible individuals. Amongst the many feasible ambient 

factors, diet is one of the biggest ones. Dietary habits have altered over the 

centuries from the Paleolithic diet (before the agricultural revolution and 

consisting mainly of meat, fish, vegetables and fruit) to the Western diet (in the 

modern, post-industrial reform, with enhanced consumption) (Eaton & Konner, 

1985). With the agricultural revolution and industrialization, significant changes 

have occurred in eating habits over the years. It is known that the Western diet 

generally causes a significant unbalance in the n-6 / n-3 PUFA ratio; in some 

cases, this ratio reaches 20:1 and this imbalance creates a strong 

proinflammatory response. It triggers many inflammatory and non-inflammatory 

diseases, especially IBD. Since the 1990s, researchers have tried to correct this 

imbalance by appending low-level n-3 PUFA preparations as an adjunct to 

treatment in patients with IBD. Therapeutic supplementation of n-3 PUFAs 

should be categorized as an immuno-dissolving procedure that can supplement 

current immunosuppressive treatments (E. Scaioli et al., 2017). In a study by 

Blasbalg et al. (Blasbalg et al., 2011), it was shown that per capita intake of 

soybean oil rised 1000-fold from 1909 to 1999. This situation clearly shows the 

increase of n-6 PUFAs. The percentage of n-6 PUFAs coming from energy 

increased from 2.79% to 7.21% (p < 0.001), while that of n-3 PUFAs increased 

from 0.39% to 0.72%. At the same time, the LA / ALA ratio increased from 6.4 

to 10.0. Increasing LA consumption with soybean oil decreased the EPA and 

DHA concentrations in the 20th century and caused the n-3 to decrease from 

8.28% to 3.84%.  

Since the 1990s, investigators have attempted to determine the relationship 

among the consumption of n-3 and n-6 PUFAs and the incidence of IBD 

(Geerling et al., 2000; Reif et al., 1997; Shoda et al., 1996). Recently, 

prospective epidemiological research have better defined the incidence of IBD 

and the role of PUFA intake. EPA and DHA are known to play a role in the 

control of immunological and inflammatory answers (Fritsche, 2006; John et al., 

2010; Tjonneland et al., 2009). There are epidemiological studies showing that 

n-3 fatty acid intake can decrease the incidence of IBD and have potential 

beneficial effects, especially in ulcerative colitis (Ananthakrishnan et al., 2014); 

(John et al., 2010). In addition, studies have found that n-3 fatty acid 

supplements cause a decrease in inflammatory cytokines (Fisher et al., 1990; 

Gallai et al., 1995).  

How Does n-6 and n-3 PUFA Intake Affect Inflammatory Procedure in 

IBD? 

Inflammation and Eicosanoid Ways; The relationship of polyunsaturated 

fatty acids (PUFA) with inflammation occurs through eicosanoid synthesis. 

Eicosanoids are key lipid mediators produced from n-6 and n-3 PUFAs, which 
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have significant part in immune regularization and inflammation. They are 

synthesized from 20-carbon PUFAs using AA as the main substrate (Joint, 

2010). The transformation of PUFAs into eicosanoids occurs under the enzyme 

catalysis of cyclooxygenase (COX), cytochrome P450 (CYP 450), and 

lipoxygenase (LOX) (Lee et al., 2006). Eicosonoids are reported to play an 

important role in the inflammatory procedure of IBD. They have strong 

chemotactic effects and capability to heal neutrophils (Joint, 2010). They also 

have regulatory functions such as vascular permeability, platelet aggregation, 

immune response, cell growth and proliferation, the announcement of 

proinflammatory substances for instance cytokines that cause the management of 

chronic inflammatory mediators such as interleukin (IL) 1β, 6, 8 and tumor 

necrosis factor a (TNFa) (Calder, 2008, 2015). The management of n-3 PUFAs 

as dietary supplements causes a decrease in the management of PGE2, TXB2, 

and HETEs (Calder, 2015). In addition, anti-inflammatory molecules derived 

from n-3 PUFAs have been identified, including resolvins, preservatives, and 

maresins named specialized proresolving mediators (SPMs) (Serhan, 2014). 

SPMs counterbalance pro-inflammatory chemical mediators by decreasing the 

size and period of inflammation, rising the manufacture of anti-inflammatory 

cytokines (i.e., IL10), and exciting wound healing, tissue regeneration, and 

reepithelization (Eleonora Scaioli et al., 2017). Studies have shown that UC 

mucosa significantly increases in the presence of n-6 PUFAs, especially AA (p < 

0.001). In contrast, n-3 PUFAs, especially EPA, were less associated with UC (p 

< 0.01). The AA / EPA ratio was found to be higher in individuals with UC than 

healthy individuals (p < 0.001) (Pearl et al., 2014). 

Endocannabinoid Epoxides Pathway; A study has been conducted on lipid 

metabolites synthesized from n-3 PUFAs resulting from the reciprocal 

relationship among endocannabinoid and cytochrome P450 oxygenase 

(CYTP450) metabolic pathways (McDougle et al., 2017). N-3 endocannabinoid 

epoxides have been demonstrated to dose-dependently reduce the manufacture 

of the pro-inflammatory cytokine IL6 while growing the manufacture of the anti-

inflammatory cytokine IL10. Furthermore, n-3 endocannabinoid epoxides have 

anti-angiogenic impacts on human microvascular endothelial cells. Therefore, n-

3 endocannabinoid epoxides are expected to perform a crucial role throughout 

inflammation in vivo (McDougle et al., 2017). 

Inflammatory Gene Expression; There are two primary transcription 

factors complicated in IBD inflammatory procedure and produced in the colon. 

The first of these is proinflammatory nuclear factor κB (NFκB) and the other is 

anti-inflammatory peroxisome proliferator activated receptor gamma (PPAR-γ). 

PPAR-γ regulates inflammation by inhibiting NFκB (Berghe et al., 2003; 

Moraes et al., 2006). It has been reported that the expression of PPAR is 

decreased in patients with UC and CD (Dubuquoy et al., 2003). It is thought that 

n-3 PUFAs can change the activity of the transcription factors NFκB and PPAR 

by encouraging PPAR gene transcription and restraining NFKB activation 
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(Hassan et al., 2010; Kliewer et al., 1997). A study carried out by Costea et al. 

(Costea et al., 2014) investigated the effects of changes in single nucleotide 

polymorphisms (SNPs) and diet n-6 / n-3 PUFA ratios in susceptibility to CD in 

n-3 PUFA metabolism-regulating genes (CYP4F3, FADS1, FADS2) among 182 

and 250 healthy children with a diagnosis of CD. As a result of the study, the 

high n-6 / n-3 PUFA ratio was found to be clearly related to rised CD risk (OR 

1.63, 95% CI: 1.01–2.62; p = 0.044). A study conducted by Grimble et al. 

(Grimble et al., 2002) investigated the association among TNFa gene 

polymorphisms and n-3 PUFAs, which differ greatly among healthy individuals, 

in healthy men. Decreased TNFα production was observed after fish oil 

supplementation in individuals with higher basal TNFα production. However, in 

individuals with low TNFa production, dietary intake of n-3 PUFAs was less 

effective. 

Adaptive Immunity; Cell culture and animal studies have stated that the 

demonstration of some adhesion molecules such as vascular cell adhesion 

molecule 1 (VCAM-1) is reduced on the surfaces of monocytes, macrophages, 

lymphocytes, and endothelial cells after n-3 PUFA supplementation (Caudle et 

al., 2012). This effect occurred independent of eicosanoid manufacture and 

antioxidant status (De Caterina et al., 1994). This suggests that n-3 PUFAs can 

modulate a time-dependent decrease in chemotaxis of immune cells, especially 

neutrophils and monocytes, to various chemoattractants, including LTB4 

(Sperling, 1993). 

Innate Immunity, the Inflammasome, and Microbiome; The innate 

immunity of IBD patients (Baumgart & Carding, 2007) and the gut microbiome 

composition are different from normal (Kostic et al., 2014). The family of 

membrane-bound Toll-like receptors (TLRs) is thought to be an interact among 

the gut epithelial barrier, the microbiota, and the immune system: TLR signaling 

pathways can be triggered by microbial pathogens. Genetic faults in TLRs can 

provoke a deterioration in toleration to normally non-pathogenic gut microbiota 

in genetically susceptible individuals (Cario, 2010). Both conditions might 

perform a role in the pathogenesis of IBD. N-3 PUFAs modulate membrane 

receptors and, especially, powerfully inhibit TLR4 expression and reduce NOD2 

signaling by obstructing NFκB release (Ibrahim et al., 2011).  

Inflammasome is a cytosolic protein complex consists of NOD-like 

receptors (NLRs), a central supervisor of innate immunity and inflammation 

(Franchi et al., 2008). In reaction to microbial and hazard indications, it 

encourages caspase 1 activate and causes the release of some proinflammatory 

cytokines (i.e. IL1p, IL18). It has been found that NLRP3 inflammasome is 

chronically activated in IBD patients (Corridoni et al., 2014). A high-fat diet 

triggers NLRP3 inflammasome in macrophages (Wen et al., 2011); n-3 PUFAs, 

particularly EPA, can inhibit cytokine release by abolishing NLRP3 

inflammasome activation (Yan et al., 2013). 

It is known that the Western diet can cause dysbiosis by affecting the 
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intestinal microflora (De Filippo et al., 2010). One study stated that metabolites 

developed by the gut microbiome are vigorously associated with dietary AA and 

LA content in CD patients (Huson et al., 2007). There are studies reporting that 

the intestinal microbiome changes and dysbiosis improves by enriching 

Lactobacillus species and decreasing the Bacteroidaceae family with the 

application of n-3 PUFAs (Ghosh et al., 2013; Prossomariti et al., 2017). Watson 

et al. (2018) (Watson et al., 2018) studied the impact of n-3 PUFA 

supplementation on the stool microbiome for eight weeks in 22 middle-aged, 

healthy volunteers, and reported that an increase was observed in several 

bacteria that produce short-chain fatty acids (Bifidobacterium, Lachnospira, 

Roseburia, and Lactobacillus). While these data promote that n-3 PUFAs can 

instantly regulate innate immunity, there is insufficient evidence to support their 

effects on microbiome composition. 

Nitric Oxide; Nitric oxide (NO) is a free radical synthesized from L-

arginine via nitric oxide synthase (NOS), and excessive NO formation causes 

tissue damage due to inflammation. Studies have shown that NO has an 

important role in inflammatory processes that play a role in UC pathogenesis 

(Hong et al., 2010). It has been shown that inducible NOS gene expression is 

significantly decreased after n-3 PUFA supplementation, leading to a decrease in 

NO production (Beyazit et al., 2010). 

IBD: Can Omega 3 and Omega 6 Fatty Acids Really Help? 

In a systematic review by De Ley et al. (De Ley et al., 2007), the 

effectiveness of n-3 PUFAs in UC remission generalization was evaluated for a 

total of 159 patients in six different studies. As a result of the study, they 

concluded that available information is insufficient and further research is 

needed to making commendations on the consumption of fish oil in the 

treatment of UC in clinical practice (De Ley et al., 2007). 

In the study conducted by Tjonneland et al. (Tjonneland et al., 2009) using 

the data from the European Prospective Investigation into Cancer and Nutrition 

(EPIC), a total of 126 individuals (47% women) were seen after a 4-year follow-

up period. By taking four controls for each case, the disease risk was calculated 

using quartiles. The top quartile of n-6 PUFA was connected with an rised UC 

risk in both genders (OR = 2.49, 95% confidence interval (CI): 1.23–5.07; p = 

0.01). In addition, the increase in n-3 PUFA intake was establish to be related 

with a lower UC risk in the highest quartile (OR = 0.23; 95% CI: 0.06–0.97). In 

summary, it has been shown that n-6 PUFA height can increase the UC risk 

more than twice. 
In a systematic review by Hou et al. (Hou et al., 2011), the relationship between 

IBD and dietary intake was investigated. High intakes of total fat, n-6 PUFA, and 

meat have been shown to increase the risk of developing UC. Also, the risk of CD 

increases with high intakes of n-6 PUFA, meat, and saturated fat. No evidence was 

found for the pre-disease preventive impact of dietary n-3 PUFAs. 
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A total of 1039 patients and six studies were examined in a systematic 

review by Lev-Tzion et al. (Lev-Tzion et al., 2014) evaluating the effectiveness 

of n-3 PUFAs to maintain remission in CD. The study concluded that n-3 

PUFAs are inefficient for maintaining remission in CD. Similar results were 

obtained in a similar survey by Feagan et al. (Feagan et al., 2008).  

A validated food consumption frequency questionnaire was used to assess 

the dietary consumption of DHA and other fatty acids in a study by Chan et al. 

(Chan et al., 2014) involving 229,700 participants from the EPIC cohort. In this 

study, in which each case was matched with four controls, CD was detected in 

73 individuals after 13 years of follow-up. The highest quintile of DHA intake 

was found to be conversely correlated with the advancement of CD (OR 0.07, 

95% CI: 0.02–0.81). No relationship was found with other dietary fatty acids. 

In 2018, Scaioli et al. (Scaioli et al., 2018) conducted a randomized 

controlled trial involving 60 UC patients over the age of 18. The Mayo score / 

Disease Activity Index (DAI) score of the patients participating in this study was 

more than 2 and the fecal calprotectin was above / equal to 150 μg / g. The 

patients who were on continuing treatment for three months or longer were 

divided into two groups. One group received 500 mg 2× / day EPA-FFA 

(eicosapentaenoic acid as free fatty acid) for six months and the other group 

received placebo. Clinical remission was noted in 76% of the EPA-FFA group (p 

= 035) six months after initiating the treatment. Calprotectin levels also 

decreased considerably (63% in the treatment group, p < 001) (Scaioli et al., 

2018). Similar results were obtained using the same supplement in the study 

conducted by Prossomariti et al. (Prossomariti et al., 2017). In a cohort study 

conducted in 2014, a important association was reported among DHA intake and 

CD improvement. 

Although a total of 83 studies on the subject were examined in a meta-

analysis study carried out Ajabnoor et al. (Ajabnoor et al., 2020), only 11 studies 

were involved in the meta-analysis due to the biases of the studies. Since the 

effects of LCn-3 PUFAs on IBD results are contradictory, the results are difficult 

to interpret, but as a result of the evaluations, it has been stated that n-3 PUFAs 

have little or no impact on IBD or inflammation. 

In studies on fish oil and its derivatives in IBD, mixed results have been 

obtained regarding the protective effect of n-3 PUFA in preventing clinical 

relapse, as well as demonstrate valuable impacts such as reducing inflammation 

and reducing the require for steroid therapy (Dichi et al., 2000; Lorenz-Meyer et 

al., 1996). Feasible clarifications for these different outcomes may be associated 

with the study design, particularly where a short washout time between active 

treatment and placebo may not have allowed the extra n-3 PUFAs to be 

completely displaced (Belluzzi, 2002; Marion-Letellier et al., 2013). Therefore, 

such data are inadequate to make a suggestion for the use of n-3 PUFAs in 

clinical practice (Barbalho et al., 2016; Lorenz-Meyer et al., 1996; Turner et al., 

2011).  
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Conclusion and Suggestions 

Recent human and animal studies have shown that fatty acids are related 

with inflammatory markers and thus inflammatory processes. Dietary n-3 

polyunsaturated fatty acids enter the structure of eicosanoids in inflammation, 

particularly by affecting cell membrane functions and other inflammatory 

markers. In addition, saturated fats are known to have pro-inflammatory 

activities. The anti-inflammatory properties of PUFA are higher than SFA, n-6 

from PUFA, n-3 sourced ones, and EPA from n-3 based fatty acids compared to 

DHA. More clinical research is needed to provide data on the fatty acid pattern 

of the diet in the prevention of acute injuries and chronic diseases due to 

inflammation. Studies have shown that n-3 supplements alone do not provide a 

definite profit in the induction or protection of IBD. High-quality, well-designed 

research is needed to assess the effects of interventions, especially the impacts of 

increased n-3 and n-6 fatty acids on IBD diagnosis, progression, inflammatory 

biomarkers (especially fecal calprotectin), drug use, and quality of life. 
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INTRODUCTION  

Chili peppers are an essential component of many traditional cuisines, 

including Mexican, Indian (the leading producer of the world), Thai, Korean, 

and Indonesian cuisines. Since it is not a popular part of the typical European 

and North American diets, intake rates are much lower (Whiting et al. 2012). 

Capsaicin is an alkaloid from the Capsicum family that gives chili peppers their 

spicy and sharp flavor (Hayman and Kam 2008). It is a naturally occurring 

phytochemical that is one of the most active compounds in red and chili peppers 

(Hsu et al. 2016). It was isolated for the first time in 1846, and its structure was 

discovered in 1919 (Hayman and Kam 2008). It's an odorless white crystal with 

a burning sharpness (Arora et al. 2011) that accounts for roughly 70% of the 

hotness in hot chili peppers (Saito and Yoneshiro 2013). It is abundant in the 

placental tissues, which keep the fruit's seeds in place. When it gets into contact 

with mammalian tissue, it causes a burning sensation (Hayman and Kam 2008). 

People get a burning sensation from even its one seventeen millionth solution 

(Lin et al. 2001).  

 High capsaicin consumers use 9-25 jalapeno peppers (90-250 mg 

capsaicin) per day, whereas low capsaicin consumers use less than 3 jalapeno 

peppers (<30 mg capsaicin) per day, according to a study conducted in Mexico, 

where chili peppers are the cuisine's emblem (López‐Carrillo et al. 2003). Just 

10.5 percent of people in the United States are said to have peppers every day 

(Smiciklas-Wright et al. 2002). Ludy et al. (Ludy and Mattes 2011) found that 

those who eat spices on a regular basis (at least three times per week) has an 

average of 3.6±0.6 mg capsaicin consumption in their meals, whereas those who 

do not consume spices on a regular basis (less than once a week) tend to 

consume 0.6±0.2 mg capsaicin on average. Besides that, capsaicin is a 

significant molecule that has been extensively studied in the medical field (Hsu 

et al. 2016). The tangy component of red pepper, capsaicin, is a thermogenic 

component that increases energy expenditure while containing very little energy 

(Janssens et al. 2013).  
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CAPSAICIN AND SENSATION OF HOTNESS 

Capsaicin travels to the lingual epithelium as it is inserted into the oral 

cavity. It binds selectively to TRPV1 receptors in heat and pain-sensitive 

sensory neurons. This receptor is a nonspecific calcium channel that is opened 

when capsaicin attaches to it (Caterina and Julius 2001). Firstly, calcium flux 

induces the release of neurotransmitters and sensations. Low concentrations of 

capsaicin cause a heat sensation, while higher concentrations cause burning pain. 

Long-term activation causes diminution of the presynaptic neurotransmitter. The 

reaction to capsaicin is reduced by substance P and desensitization (Iwai et al. 

2003). Despite the fact that the delicate mechanisms are unclear, somatosensory 

responses to capsaicin consumption differ from person to person (Astrup et al. 

2010). Capsaicin's levels of gradual irritation are lower in daily spicy food 

consumers (Ludy et al. 2011).  

CAPSAICIN AND ENERGY EXPENDITURE  

Capsaicin expands through tongue epithelium when placed in oral cavity ( 

(Saito and Yoneshiro 2013). It attaches to capsaicin receptor (TRPV1, Transient 

receptor potential vanilloid receptor-1 - vanilloid receptor 1) with strong affinity. 

It is passively absorbed with an effectiveness of over 80% from the stomach and 

upper portion of the small intestine (Ludy et al. 2011). Capsaicin stimulates 

catecholamine development by the TRPV1 receptor and by activating the 

Sympathetic Nervous System (SNS) results in an increase in energy 

consumption. Besides that, when the Sympathetic Nervous System (SNS) is 

activated, thermogenesis is increased, and excess energy is released as heat. 

Weight gain is therefore avoided (Hursel and Westerterp-Plantenga 2010). 

Another intriguing finding is that capsaicin intake stimulates brown adipose 

tissue in a TRPV1-dependent manner. The vagal nerve sends a signal to the 

brain when neurons in the digestive system that serve capsaicin receptors are 

activated. This raises overall energy expenditure by stimulating sympathetic 

neurons that are selective for brown fat (Mc Carty et al. 2015, Saito et al. 2016). 

The impact of capsaicin on energy expenditure is depicted in the figure below 

(Saito and Yoneshiro 2013). 

Capsaicin intake has been studied in a number of clinical trials to see how it 

affects metabolic rate and respiratory coefficient. Capsaicin, as a result, has been 

found to increase energy consumption in a mild way (Ludy et al. 2011, Whiting 

et al. 2014). The activation of TRPV 1 signaling was found to positively regulate 

the energy expenditure according to a study performed on mice (Luo et al. 

2012). In a study with randomized control of 25 healthy adult participants 

performed by Ludy et al. (Ludy and Mattes 2011) the energy consumption of the 

group taking 1g red pepper capsule (red pepper: 1195 mcg/g capsaicin, 247 

mcg/g nordihydrocapsaicin; 53 800 SHU) with test meal within 30-60, 120-150, 

and 240-270 minutes, as well as their body temperature within 270 minutes, 

were found to be significantly higher in statistical terms in comparison to the 
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control group. The participants in Lejeune et al. (Lejeune et al. 2003) study of 91 

healthy slightly overweight adults were first put on a diet that required them to 

lose at least 4 kg in 4 weeks.  

 
Figure 1: The Effect of Capsaicin on Energy Expenditure (Saito and Yoneshiro 

2013) 

They were moved to a 12-week weight maintenance program after four 

weeks. The first group of participants was randomly split into two groups and 

provided 135 mg capsaicin capsules daily, while the second group was kept as a 

control group. The group that takes capsaicin (6.9∓1.1 MJ/d) had a statistically 

higher resting energy consumption than the control group (6.5∓0.8 MJ/d) at the 

end of the 12-week treatment. The experimental group was given 10 g of red 

pepper with 660 kcal energy breakfast, while the control group received just 650 

kcal energy breakfast in a research performed by Yoshioka et al. (Yoshioka et al. 

1995) when opposed to the control group, an increase is seen in the energy 

expenditure of those who ate red pepper within the first 30 minutes after the 

meal increased.  
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CONCLUSION  

Capsaicin's role in energy metabolism has been studied in many studies thus 

far. Despite the variations in population, study process, capsaicin dosage, 

administration period, and type, it is seen that capsaicin intake generally raises 

energy consumption through its effect on Basal Metabolic Rate and 

thermogenesis. Nevertheless, the amount of capsaicin that should be consumed 

daily to increase energy consumption cannot be defined clearly due to the 

differences described. Moreover, there are only a few studies explaining the 

impact of capsaicin on energy expenditure in the literature. Consequently, more 

experimental research is required to fully clarify the impacts of capsaicin and the 

appropriate dosage.  
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Humans pass through various stages in their lives, among which early 

childhood and infancy are highly important times for human development. In the 

period between 0 and 2 years of age, referred to as infancy, brain development, 

feeding, care, stimuli and attachment are crucial, when infants have needs other 

than those that are biological and physiological in nature. These include care, 

talking, playing games, reading, listening to music and singing, all of which 

support brain development and the cognitive, social, emotional and language 

development of infants. Another need that is essential for infant development is 

lullabies.  

The term “lullaby” is defined as “a song sung to help babies sleep” in the 

Turkish dictionary (Turkish Language Association [TLA], 2021), while another 

definition states that “lullabies are sung to put infants to sleep and to wake them 

up, but can also be sung when they are awake.” (Demir, 2008). That said, 

lullabies are not only beneficial to newborns, but can also bring benefits to 

fetuses in their mother’s womb.  

Lullabies are a form of folk music for oral communication between a 

mother and their child. Known as “infant songs” or “cradle songs” (Akyol, 

2014). They can also be considered works of children's literature (Bağcı-

Ayrancı, 2017). They are songs that are sung to put infants to sleep while 

rocking them in a cradle, in one’s arms, on a swing or when they are in bed. The 

lyrics of lullabies differ from one region to another, and the lyrics, rhythm, 

harmony, melody and tone of lullabies may be altered by the singer every time 

they are sung. Lullabies are usually sung by parents, grandmothers, aunts and 

other caregivers.  

When a lullaby is sung to an infant, they listen, and become accustomed to 

it, and as time goes by, they associated lullabies with sleep when being taken to 

their room, laid down on their bed, given their feeding bottle, etc. An infant who 

feels that it is time to sleep may reproduce the melodies of lullabies, and may 

start to sing the melody even before their mother. This can turn into an essential 

element in their sleep routine.  

While lullabies were only sung in the past, they are both sung and played 

today as a result of advances in technology and the prevalence of technological 

https://orcid.org/0000-0002-1163-4856
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devices, leading people to make use of channels playing lullabies on TV, the 

radio and the Internet, to buy books and toys that play lullabies, and to buy 

lullaby albums (Akyol, 2014). Thus, the tradition of singing lullabies to infants 

has been supplemented by the practice of playing lullabies. 

The effects of lullabies sung by an infant’s mother and those sung by 

someone else on a recorded media differ. A lullaby sung by the infant’s mother 

is much more effective than a digitally recorded lullaby sung by someone else. 

That said, recorded lullabies have some positive aspects. Since they are 

generally professionally recorded, they may contribute to the development of an 

aesthetic perception of music and its transmission from generation to generation 

(Akyol, 2014). 

Uses of Lullabies 

• To soothe infants,  

• To prepare them for sleep, 

• To regulate feeding, 

• To help them relax before sleep, 

• To promote infant development, 

• To accelerate language development (Güneş, 2010). 

Lullabies are fed from multiple disciplines. Lullabies are related to art and 

literature, music, medicine, biology, education, mental health and 

communication, and thus have versatile functions. They are “relaxing, 

reassuring, motivating in the context of mental health, facilitate growth and 

development in the context of biology, prevent some ailments in medical 

context, assist in socialization and contribute to learning in the context of 

education, enhance the aesthetic perception in the context of art and literature, 

and improve language in the context of communication.” (Karakaya, 2004). 

Considering all these features, the importance of lullabies in the lives of 

infants is addressed under the headings of social and emotional development, 

language development and communication, cultural transmission, health, music 

and education. 

Social And Emotional Development 

According to Erikson's theory of psychosocial development, the initial stage 

in infancy is trust versus mistrust. The behavior that helps build the basic sense 

of trust include fulfillment the needs of the infant, gestures of love, caresses, 

talks and caregiving by the mother or caregiver (Senemoğlu, 2007). These are 

essential for the healthy development of an infant. In order for these to be 

provided, the mother should have a healthy personality development. Music can 

help mothers relax and feel peaceful during and after birth. It is important for 

mothers to listen to music and to sing songs, folk music and lullabies. Lullabies 

sung by a mother for her baby has a great role in the development of the infant's 

basic sense of trust. Both the infant and the mother can relax with lullaby 

(Çaydere & Demirkaya, 2007). The lullaby heard from the mother's voice has a 
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soothing effect on infants (Okumuş, 2019). Therefore, lullabies should be used 

for the wellbeing of infants and mothers during this major stage of psychosocial 

development. However, previous research found the lullabies are not known and 

used sufficiently by mothers, and that the lullabies offered by mass media are 

recognized and known to a larger extent (Karagöz & İşcan, 2016; Akyol, 2014). 

As most lullabies are composed by women, the main themes include love, 

maternal love and love for a child. Additionally, these concepts are conveyed to 

children through lullabies (Güneş, 2010). Infants that are put to sleep by singing 

lullabies can feel the affection, love and warmth of their family (Cihangir, 2009). 

Lullabies dispel anxiety and fear, thereby soothing infants. In this regard, it is a 

means of communication between the mother and the infant (Blumenfeld, 2002 

akt. Kabadayı, 2009). Furthermore, they strengthen the communication between 

them (Ertek-Babaç & Yıldız, 2018). 

Lullabies cannot be considered separately from their creators, i.e. women or 

mothers. They are associated with women. Hence, lullabies can also be used in 

defining the relationships between the mother and the society as well as between 

the mother and the child (Coşkun, 2013). Lullabies convey various messages to 

infants, including about their mother’s love, caring and trust (Güneş, 2010). 

Lullabies, by their nature, allow the singer to improvise (Akyol, 2014). The 

lyrics can be altered by the singer. A psychoanalytic assessment of the alteration 

of lullaby lyrics by singers suggests that “lullabies are a means of bringing 

repressed feelings into conscious awareness”, and as such have another function 

apart from helping infants sleep. Through lullabies, mothers can tell their babies 

what they cannot tell others (Aka, 2010). This feature can be considered a 

hidden function of lullabies (Akyol, 2014). Thus, lullabies act as a confidant in 

the relationship between the mother and the baby. By conveying their mood, 

feelings, troubles, thoughts, dreams and wishes to their babies through lullabies, 

mothers can establish a bond with them. In addition, a newborn sees themselves 

as an extension or part of their mother, rather than an individual being. For this 

reason, many contacts take place between the mother and the infant, including 

tactile, auditory and verbal ones. Since an infant spends most of the day 

sleeping, lullabies can accompany the contacts established during the sleep-wake 

up cycles.  

Language Development and Communication 

Environment is key to language development. An infant need not only 

nutrition, sleep and care, but also stimuli from the environment. For language 

development, they need people around talking, dealing, coming into contact, 

playing, communicating and interacting with them. Another factor that can 

support infants’ language development is lullabies.  

In essence, a lullaby is a monologue in which the mother speaks and the 

infant listens. Although the infant can be considered the passive recipient in the 

line of communication established between the mother and the infant through 
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lullabies, the infant gives implicit messages in this communication (Cansız, 

2010). Infants move, swing their arms and hands, cry, make eye contact and 

make various sounds when listening to lullabies.  

Their reactions play an important role in the choice of lullabies sung by 

their mother. Mothers will continue singing a particular lullaby, or any lullaby, 

based on the reactions of their baby. For example, a mother may think that her 

baby is crying because s/he does not like a lullaby, or may keep singing it if her 

baby is about to sleep (Cansız, 2010). 

Lullabies can be used as a natural sleep aid when trying to soothe a restless 

or crying infant. Although lullabies are known primarily for their usefulness in 

singing infants to sleep, they can offer other benefits, such as promoting the 

brain function, language, social and mental development of infants. They 

contribute significantly to the development of language skills (Alkan, 2016), and 

help infants develop skills in discovering the vocal characteristics of their native 

language, in recognizing sounds, and in distinguishing syllables and words 

(Güneş, 2010). In short, infants and children can learn their native language 

more easily thanks to lullabies (Cihangir, 2009). 

Activities aimed at language development in early childhood may involve 

the use of lullabies (Ertek-Babaç & Yıldız, 2018). As vocal music pieces, 

lullabies play an important role in the language development of children, since 

they are sung in a plain language and with charming melodies (Yıldız, 2019). 

Moreover, they contribute to the development of the listening skills of children 

(Cihangir, 2009). Listening is the initial channel of learning for infants (Güneş, 

2010). 

Cultural Transmission 

Lullabies are found in every community and culture, and serve to transmit 

cultural values to infants. Furthermore, children use lullabies in their games, 

either when playing house or playing with dolls. Lullabies are the first literary 

works infants encounter in their lives (Cihangir, 2009), and children include 

music, art, poetry, language and literature in their games by means of lullabies 

(Toker, 2011). 

The lullabies in Turkish folk culture are numerous and are rich in content. 

Although they seem easy to sing and short, their functionality is quite profound, 

comprehensive and meaningful. The initial messages concerning values are 

conveyed to infants by means of lullabies. Previous studies have shown that 

lullabies should be used for education during early childhood to ensure cultural 

values are maintained and transmitted. Indeed, infants and children can learn 

about the world, their customs and traditions, social value judgments, family, 

family life, ties with relatives, social rules, ceremonies, holidays, celebrations, 

etc. through lullabies (Coşkun, 2013). 

The themes covered by lullabies have some connection with reality, 

including the method of obtaining honey, the benefits of yoghurt and pine and 

the tranquilizing effect of roses, all of which are mentioned in lullabies, all of 
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which are true. Thus, lullabies also ensure the perpetuation of knowledge from 

the past to the future (Güneş, 2012). Encouraging the active use of the cultural 

memory of which they are a part, lullabies serve as a bridge between generations 

(Uğurlu, 2014). 

Health 

Lullabies contribute to the health and wellbeing of infants. The use of 

lullabies in neonatal intensive care units supports the development of newborns. 

A study comparing the effects of lullabies sung by the mothers of newborns in 

neonatal intensive care units and those sung by someone else found that the 

newborns sung to by their mothers had reduced hospital stays, and respiratory, 

temperature, saturation and cardiac apex beat values within normal ranges, along 

with decreased symptoms of stress (Alkan, 2016). 

Music and lullabies play an important role in the development of premature 

infants. In neonatology, professionals concern themselves with aches of 

newborns, and it has been reported that music and lullabies can alleviate pain in 

premature infants (Baril, 2006). Furthermore, playing lullabies shortens the 

duration of hospital stays and accelerates the transition to oral feeding, while 

also improving latching on and sucking (Yıldız, 2009). Thus, lullabies may be 

used as a medicine-free treatment method in newborns in some healthcare 

facilities.  

Lullabies have favorable effects on infants not only after birth, but also 

while they are in the womb. A study of high-risk pregnant women found that 

“playing lullabies to pregnant women reduced their anxiety, increased prenatal 

attachment, and decreased physiological parameters such as respiration, pulse, 

systolic and diastolic blood pressure.” (Baltacı, 2018). It has been shown that 

lullabies have healing power, and promote both physical and mental health. In 

addition, they can be used as a natural and cultural tool in care and treatment, 

providing multifaceted support to mothers and infants (Baltacı & Başer, 2020). 

Music 

Music triggers psychological and physiological changes in humans (Baltacı, 

2018), and so can affect many spheres of human life. Sound, rhythm and tone 

are crucial in music and language (Ertek-Babaç & Yıldız, 2018). The formulaic 

expressions used in lullabies bring musicality and harmony to the pieces, and so 

contribute to the development of a “good ear for music” in early childhood 

(Coşkun, 2013). 

Brain development takes place rapidly during infancy. The regular exposure 

of infants to musical stimuli in this period is essential for the development of 

neurons and the formation of new connections in the brain. Infants experience 

music for the first time in their lives when they hear a lullaby, while musical 

education starts with auditory perception training during infancy. This helps 

children to learn to speak, and introduces them to many other concepts and 

issues, and how to use their body in a coordinated manner. Auditory perception 
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allows children to focus their attention on a particular subject, and to listen to, 

recognize and distinguish between sounds (Sığırtmaç, 2005). In addition to brain 

development, lullabies have some encouraging and promotive features for 

children with a natural talent for music, and so can contribute significantly to the 

entry into a career in music, and the composing and performance of songs and 

lyrics in the future (Kabadayı, 2009). 

While no instrument are generally used when singing a lullaby, mothers 

may adopt facial expressions and make gestures in accordance with the melody, 

ensuring the tone of voice and facial expressions of the singer are crucial for the 

infant (Cansız, 2010). Infants prefer lullabies to funny songs (Baril, 2006), and 

so caregivers should not choose random or ordinary songs over lullabies.  

A study assessing the importance of lullabies in child development and the 

musical elements of lullabies concluded that they hold an important place in 

child development in terms of rhythm, tonality, monophony and polyphony. 

Previous studies have recommended lullabies have a simple meter, polyphonic, 

instrumental and in a major key (Kumtepe, 2015). 

Education 

Education begins with the family, and continues at school and in the home. 

Lullabies are rich in content, and the foundations of the classes that children will 

take at school are laid with lullabies. A study found that the concepts mentioned 

in lullabies sung to infants are richer than those covered by pre-school programs 

(Demir & Oflaz, 2010). 

The 1,650 lullabies included in the book entitled “Turkish Lullabies” were 

analyzed from the perspective of the values that are intended to be instilled in 

pre-school education. It was found that the themes of responsibility and 

patriotism, fraternity and the culture of communal living, fidelity, kindness and 

etiquette accounted for 91 percent of all of the themes covered by lullabies 

(Kanak, Önder & Subaşı, 2018). In this regard, one can say that lullabies are rich 

in content promoting the values that are intended to be instilled in pre-school 

education.  

Children learn by doing and living, and it is easier for them to learn the 

concepts that they encounter, hear and get to know in their daily lives. Lullabies 

describe numerous concepts in their lyrics. In an analysis of Turkish lullabies, it 

was found that they reflect the social and spiritual elements of society, including: 

“Oration, basic needs, the tools and equipment used in daily life, organ 

names, kinship names, the number system, colors, basic foods, dishes, 

names related to the place of residence, harmful substances and foods, 

clothing, accessories, the close environment, domestic and wild animals, 

professions, terms and phrases related to professions, plant names, 

geographical terms, words and terms related to the world and the 

universe, the concept of time and calendar, flying or non-flying animals 

and insects, mines, words and concepts related to social life, basic 

concepts and terms related to Turkish social life, traditional Turkish 
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cultural life, terms and concepts related to business life, terms and 

concepts related to musical instruments, the basic rules of healthy living 

and nutrition, antonyms and synonyms can all be taught to children in 

the 0–6 age group through lullabies” (Demir, 2008). 
 

Lullabies are also quite rich in sound, and the rhythm of lyrics and the 

musical structure of lullabies facilitate verbal coding. This permits easier 

comprehension, cognitive configuration and learning, and in this regard, 

lullabies can be said to contribute significantly to literacy instruction (Güneş, 

2010). 
 

Recommended viewing: The documentary entitled “Ninni-Lullaby”, produced 

by Director Tülin Sertöz in 2004. Reference: 

https://www.youtube.com/watch?v=uC4StanmXZE 
 

There are two things to which mothers pay attention when singing lullabies 

to their babies: the use of words that their baby can understand; and the 

simplicity and fluency of the language used in the lullabies (Türkmen & Arslan, 

2016). Previous studies have listed the general aspects that one should be 

cautious about when singing a lullaby (Kabadayı, 2009): 

• “As lullabies affect the personality, mental, physical and moral 

development of children, parents should be especially cautious when 

selecting lullabies and the way they sing them.  

• One should pay attention to intonation and stresses when singing a 

lullaby. 

• A lullaby should be sung with emotion, making sure that the child 

also feels it. 

• Caregivers should be careful with the words used when singing a 

lullaby, and should only use words that the child can understand where 

possible.” 

CONCLUSION 

One may wonder about the future of lullabies, given the rapid developments 

and changes taking place in the world. A study conducted in 1989 reported that 

the number of people that knew lullabies was low, and the same conclusion was 

drawn in similar studies conducted by different researchers 24 years later 

(Akyol, 2014). This suggests that people today prefer to play lullabies to their 

infants using technological devices, although it should be understood that 

recorded lullabies cannot replace those sung by the mother, the latter of which 

involves interaction and communication between the infant and the mother. 

Furthermore, from a cultural perspective, it is important that caregivers sing 

lullabies to their infants, rather than merely playing them lullabies, so that the 

tradition of singing lullabies is not lost. Lullabies are as essential as care and 

feeding for the healthy development of infants. 

https://www.youtube.com/watch?v=uC4StanmXZE
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INTRODUCTION 

Family, as the smallest unit of the society, consists of the mother-father and 

the children. The social and emotional needs of individuals in the family are met, 

as well as nutrition, protection, and shelter. In the development of children, the 

family has an important role in terms of physical, emotional, sexual, social, 

psychological, motor, linguistic, and moral development. Family members guide 

children in terms of their development areas and developmental characteristics. 

For the family to survive, there are certain responsibilities of each individual. 

These responsibilities also emerge as the division of labor (Kuzucu, 2011; 

Taşkın, 2011).  

The tasks of the mother and the tasks of the father in the family represent 

the roles in the family. Traditionally, while the mother deals with chores and 

takes care of the children, the father has to provide for the family (Lamb, 2000; 

Tezel Şahin and Özyürek, 2010). Both the mother and the father have separate 

duties and roles that are respectively important in the development of the child. 

Although many studies in the relevant literature explain the role of the mother in 

the family and the mother-child relationship (Bayer, 2020; Ergun, 2018; Evcili, 

2018; Karaman and Doğan, 2018), studies on the role of fathers in the family 

and father-child relationship are quite limited. (Şahin, 2012; Türkoğlu and 

Gültekin-Akduman, 2016; Uludağlı, 2017). 

The responsibilities of fathers in matters such as the development, 

education, and upbringing of children emerged after women started to take part 

in tasks outside of the family environment. It is also not possible to say that 

fathers did not have an important role in the development of children before that. 

However, the communal and social-cultural changes that have taken place have 

revealed changes in terms of social roles as well as the roles of parents within 

the family (Kahraman and Yılmaz Irmak, 2019). In this context, the roles and 

responsibilities of the mother outside the family have emerged just like the roles 

within the family, and similarly, the father's roles within the family have 
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emerged in addition to the roles outside the family (Uzun, 2019). 

Social relations, peers, gender roles gained through interactions within the 

school and family, and the roles of fathers in the family vary from society to 

society and cultural characteristics. In the traditional structure, while the father 

has a role in managing and providing for the family, he has a smaller role in 

responsibilities such as taking care of and caring for the children. However, as a 

result of the mother's entering the business life and the social and cultural 

changes in communal life today, there have been changes in the traditionally 

accepted parental roles (Delibalta, 2020; Luningham et al, 2020; Kuo, Volling, 

and Gonzalez, 2018; Taylor et al, 2020).  

Developments in industrialization, science, and technology have changed 

traditional business and working habits, the need for a workforce has increased 

in various sectors, and there have been improvements in job opportunities 

(Yavuzer, 2009). While individuals have the opportunity to work and do 

business by going to the workplace, they have become able to work many jobs 

from home. These work habits offer the opportunity to work and provide income 

to the family for mothers and fathers. This way, the stage was set for the sharing 

of responsibilities of tasks within the family by sharing the responsibilities for 

tasks outside the family (Bayer, 2020; Uludağlı, 2017). In this context, the father 

has come out of being the person who only provides to and manages the house, 

but has also started to assume responsibilities related to childcare and other 

chores within the family. Similarly, the mother has become the person who not 

only took care of the chores and children but also took on new responsibilities 

such as providing for the house; and the concepts of responsibility, accessibility, 

and engagement related to fatherhood roles have changed. Among these 

concepts, the concept of responsibility includes providing the necessary support 

for the comfort and care of the child; The concept of accessibility means that the 

child can communicate with the father when needed and the father can respond 

to the needs of the child and the concept of engagement refers to helping the 

child, spending time with the child, contributing to their nutrition, playing, social 

and emotional care (Delibalta, 2020; Lamb, 2000).  

 While the concept of fatherhood refers to having a child biologically, it 

also means meeting the needs of the child and taking care of the child (Berk, 

2008; Tezel Şahin and Özyürek, 2010). Due to the different roles of men and 

women in the family, the fatherhood role is more passive in the early stages of 

the child's birth. Because the care of the baby depends largely on the mother. 

The role of fatherhood is to successfully perform the responsibilities related to 

the needs of the child while adapting to the changing conditions (McDowell and 

Parke, 2009). Fathers' care for the children contributes to the development of the 

children's communication skills, establishing healthy relations with the outside 

world, and their self-confidence levels. In the studies conducted, it was stated 

that the socialization skills of children who spend more time with their fathers 

developed more (Gül, 2019; Shannon et al, 2002; Tamis-LeMonda, Baumwell 



 
 

446 

 

and Cabrera, 2013; Türkoğlu and Gültekin-Akduman, 2016). Examining the role 

of the father, who has very important responsibilities in the development of the 

child, is considered important in terms of raising awareness on the subject and 

contributing to those working in the field. In this study, the relationship between 

the father's roles in the family and the developmental characteristics of the 

children was examined. In this context, the role and responsibilities of the father 

in the child's language development, social development, motor development, 

sexual development, and moral development characteristics were emphasized. 

1.RELATIONSHIP OF CHILDREN'S DEVELOPMENTAL 

CHARACTERISTICS AND FATHERHOOD ROLE 

Due to individual differences in the development of children, not every 

child may go through the same development process at the same age. While 

some children may start speaking at an earlier age, others may start speaking 

later (Kendall et al, 2019). The development of the child is a whole, and there is 

a strong relationship between development areas (Kadan, Aysu and Aral, 2020; 

Shrestha, Schwinger, Chysing et al, 2020), development continues ceaselessly 

and in turns (Aral and Duman, 2017). In this respect, the development process 

that begins with the birth of the child shows continuity until the end of his/her 

life. Although there are important effects of both mother and father as well as 

personal characteristics in the development of children, it is seen that studies are 

more focused on mother-child relationship (İstikbal, 2020; Karaman and Doğan, 

2018; Özdemir, 2019), and studies on father-child relationship are quite limited 

(Bayer, 2020; Deleş and Kaytez, 2020; Şahin, 2012; Türkoğlu and Gültekin-

Akduman, 2016). Therefore, the examination of father's role in the development 

of the child is considered important. The role of the father, which is important in 

the development and life of children and changes with different socio-cultural 

characteristics, is one of the most important roles that a man has in his life 

(Roopnarine, Yıldırım and Davidson, 2019).  

As a result of the changes in paternal roles and studies on the role of 

paternity, it has been stated that children show commitment to fathers as well as 

mothers (McConnachie et al, 2020; Target and Fonagy, 2002). This situation has 

arisen due to the development of father-child relationships. Attitudes and 

behaviors such as playing games with children and making them happy have 

been effective in the clarification of the fatherhood role in fathers. Child-rearing 

approaches of fathers have important effects on the development of social, 

emotional, psychological, mental and sexual identities and education of children. 

Similarly, the roles of fathers in the family, the father's relationship with the 

child or the mother, also affect the interaction of family members. Mutual love, 

respect and trustful relationships of family members ensure that the development 

areas of the child as a whole are supported (Kadan, Aysu and Aral, 2020). 

 Father's role in the family begins with the pregnancy of the mother and 

continues throughout his life. Relationships between mother and father during 
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pregnancy affect the mental state of the mother and therefore the life of the baby. 

Researches show that the first six years are important in the development of the 

child, therefore the support of parents should be provided with active 

participation (Luningham et al, 2020; Yıldız, 2019). 

 Compared to traditional periods, fathers spend more time with their 

children today, and the establishment of close relationships between father and 

child contributes to the fulfillment of both the child and the father's roles 

(Taşkın, 2011). Fathers who are closely concerned with the interests and needs 

of their children, are able to get to know their children better and support their 

needs more. These changes in the roles of the mother and father allow one parent 

to support the other as well as improve any shortcomings. In this section, the 

developmental areas of the children are discussed separately and information 

about the effect of the fatherhood role depending on the developmental 

characteristics is given. 

1.1. Cognitive Development 

Cognitive development is a development area that enables interaction with 

the environment, helps to understand the outside world, helps the acquisition and 

use of information, and includes all mental processes (Aral 2011). Cognitive 

development refers to the development of individuals' characteristics such as 

perception, attention, problem solving, reasoning, creativity, and thinking that 

occur with mental processes. The individual's cognitive development, which 

begins in the womb, continues with the birth and the social relations established 

afterwards. The development of cognitive features in the child provides the 

development of relations with the outside world and an understanding of the 

world. Cognitive development is a characteristic that covers all mental processes 

and is also associated with other developmental areas (MEB, 2011). Thinking 

about the objects that the child touches, sees and hears is possible with cognitive 

development. Processes such as recognizing objects, classifying, distinguishing 

similarities and differences, interpreting, analyzing, and reasoning are features of 

cognitive development. In this respect, cognitive development enables the 

objects or features perceived in the external world to go through mental 

processes to reach new outputs and thoughts (Figure 1). 
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Figure 1. Cognitive Development in Children 
 

Children show significant periodic differences in their cognitive 

development characteristics (Ramchandani et al, 2011). Children who perceive 

objects as a whole in the0-2 age period, become aware of their distinctive 

features as the age progresses, and the perception of features such as the parts 

that make up the object, the relationships between the parts, color and texture 

differences; is realized as the child ages (Baran, 2011; Şahin, 2012). Since the 

logic is not fully developed in children who have an egocentric mindset, they 

perceive the events happening in the outside world from their own perspective 

and think that others as well think like themselves. In this period (0-18 months), 

when children do not see the objects or when they are hidden, they think that the 

object is lost, and then, although the object is the same in quantity, it is 

perceived that when its dimensions change, the quantity also changes. Cognitive 

development in children continues gradually and with other developmental areas 

(Aral, 2011). 

In the cognitive development process of the child, the attitude of the parents 

towards the child is extremely important. Cognitive development characteristics 

that occur in the first years of life in a child also affect the child's future. Father's 

care towards the child, accompanying his activities and sparing time have a 

supportive role in the development of the child's intelligence. In addition to 

father spending time directly with the child, the arrangement of the child's 

physical environment also contributes significantly to the development of 

intelligence in children (MEB, 2011). In this context, giving answers to the 

questions that the child needs and is curious about in the cognitive development, 

which are explanatory and appropriate to the cognitive level of the child may 

contribute to the development of creativity of the child and increase the sense of 

curiosity. Cognitive development will be supported when the questioning, 
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researching, and curious child is supported by his father and solutions are 

searched for the child's questions together. As a matter of fact, it is stated in 

studies that the cognitive development levels of children who receive father 

support are more advanced than those who do not receive father support 

(McConnachie et al, 2020; Target and Fonagy, 2002). As a result, the cognitive 

development of the child continues ceaselessly and at certain stages. In this 

development process, the father have effects on the child as much as the mother. 
 

1.2. Language Development  

Language development is a process that starts with the birth of the 

individual and has a social aspect as well as biological and physiological factors. 

Language development refers to the development of thinking, comprehension 

and speaking skills of individuals, which are used to communicate with the 

outside world (Aral 2011; Baran 2011). First, in language development, children 

listen carefully to the environment, try to understand sounds, imitate and make 

sense of them. Language development includes the recognition, interpretation 

and expression of sounds. In this respect, language development is largely 

affected by the characteristics of the social cultural environment in which the 

individual is located (Roopnarine, Yildirim and Davidson, 2019). 

 When children are born, they express themselves by crying, their reactions 

to the things they like or dislike, they communicate by crying to have their needs 

met. Parents try to communicate vocally with their children from the moment 

they are born. In this process, children pay attention to the expressions used by 

their parents and try to perceive them. However, since maturation is not yet 

achieved, they have difficulty in expressing sounds in the early stages, with 

maturation, children begin to give verbal reactions to their parents, and children 

who receive positive feedback to these reactions repeat their behavior. 

Therefore, sounds and syllables are revealed (McCauley and Christiansen, 

2019).  

Language development in children requires effective listening and 

perception. Studies show that children separate their mothers' voices from other 

voices in as little as a week after being born (McConnachie et al, 2020; Target 

and Fonagy, 2002). Generally, delays may occur in these behaviors of children 

as a result of some inadequacies. Children begin to react to the sounds around 

them when they are three months old, babble some syllables when they are five 

months old, repeat meaningful or meaningless syllables when they are nine 

months old, imitate hand and facial movements when they are 12 months old, 

and separate family members from other individuals when they are 18 months 

old.  

In this respect, language development in children occurs gradually 

(Ramchandani et al., 2011). 

 Parents' attitudes have an important place in children's language 

development processes. Behaviors such as trying to communicate with children 

from birth, taking care of the child, saying simple syllables and words that they 
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can understand, understanding the child's reactions and being aware of their 

developmental characteristics are important points that should be paid attention 

to for the development of the child's language development (Wasik and Jacobi-

Vessels, 2017). The father's paternal roles have an important place in the child's 

language development. Improvement of the communication skills can be 

achieved by showing interest in the child, trying to understand the child, 

teaching words and watching the child carefully. Father hugging his child when 

he comes home, saying nice words to her/him, loving, caring and trying to 

communicate attracts the attention of the child (Kuzucu, 2011; Öngider, 2013). 

In response to this interest, the child tries to give verbal reactions to the father. 

When the things the child is trying to tell are listened patiently and attentively by 

the father, the eagerness to communicate therefore development of language 

skills will be positively affected. 
 

1.3. Social and Emotional Development 

Within the extent of social emotional development that begins with the birth 

of the child, the child first communicates with the mother and father. This 

process continues with friends and social environment in the following periods 

with the development of the child. How a child reacts to an object or behavior is 

learned primarily from the social environment (Bueno, Vieira, Crepaldi and 

Xavier Faraco, 2019). Emotions such as love, anger, surprise, sadness and 

happiness are learned from the social environment, parents being in the first 

place.  

Social and emotional development happens simultaneously with other 

developmental areas in the child (Aral, 2011). At an early age, the child learns 

how to like and dislike, how to react by observing her parents. In this respect, it 

should not be forgotten that parents' attitudes and behaviors are a model for 

children (Şahin, 2012). Social and emotional development in the child also 

affects the development of mental processes, problem solving skills and self-

perception. 

Emotional development in children refers to the child's understanding, 

awareness, control and correct expression of their emotions. At the same time, 

emotional development requires awareness, correct meaning and perception of 

the other person's emotions (Mendelsohn et al, 2018). In this respect, emotional 

development happens two-way in individuals. The reactions the child shows and 

the reactions they receive from the environment determine the direction and 

speed of emotional development (Aral and Duman, 2017). It is important for the 

child to be in an effective social environment and the parents to fulfill the roles 

of the mother and father effectively in terms of the healthy advancement of 

emotional development without being harmed (Mindell, Leichman, DuMond 

and Sadeh, 2017). When the emotional development characteristics of children 

are examined, the developmental processes in general are as follows:  

✓ Children start being aware of the sounds in the first months.  

✓ They express themselves by crying, this crying enables children 
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to express their feelings and at the same time to understand the feelings 

of the person who is caring for them. 

✓ In the first months, behaviors such as startling and fear from 

loud noises are observed in children, which can cause emotional harm to 

children. 

✓ The child's coming to the person she/he loves, caring and 

meeting her/his needs contribute to the development of trust and 

commitment. 

✓ Behaviors such as smiling, touching, making eye contact and 

playing games with children positively affect the emotional 

development of the child. 

✓ When children want to do something or have a need, they want 

it to be met. The prevention or neglect of the needs can lead to the 

development of insecurity and weakening of commitment in children. 

This situation harms social and emotional development. 

✓ Children perceive emotions such as anger or happiness from the 

tone of voice and facial expressions of the other person. 

✓ Behaviors such as touching, caressing and hugging are very 

important for social and emotional development in children. Through 

these behaviors, children trust their parents and develop loyalty.  

✓ Children need social and emotional support such as being liked, 

feeling successful, and being approved from an early age. Providing this 

support to children is crucial in terms of social and emotional 

development. When children are not liked, supported and approved, they 

may experience emotional problems, and they may have to face 

difficulties such as confusion of emotions and lack of self-confidence. 
 

Studies have shown that the role of the father has a significant influence on 

the social and emotional development of the child, and the social and emotional 

development of children who are emotionally attached not only on the mother 

but also on the father is faster, and also they developed safer and healthier 

relationships and have high levels of adaptation. Having responsible individuals 

for the child to take as a model increases secure attachment behavior, the child 

does not fear abandonment and has a higher level of trust in the environment 

(McConnachie et al, 2020; Uludağlı, 2017). 

 The active participation of the father in the social and emotional 

development of the child enables the child to perceive two different models 

socially such as mother and father. Therefore, besides recognizing the roles that 

belong to the mother, the child also recognizes the father as a different model. 

This situation supports the emergence of a perception in children that people 

may have different characteristics and the development of the idea of respect for 

differences (Tezel Şahin and Özyürek, 2010). In studies conducted with children 

who lost their fathers due to paternal roles and various reasons, it was stated that 
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children were sadder and their tendency towards violence and crime was higher 

(Başay and Aksoy, 2017; McConnachie et al, 2020; Target and Fonagy, 2002). 

At the same time, it is seen that external dependence and lack of self-confidence 

situations are higher in children without a father. This situation is important in 

terms of showing the effect of the father on the social and emotional 

development of the child. 

As a result, in the social and emotional development of the child, the 

attachment to the father as well as the mother supports the development of self-

confidence and secure attachment in children. For this reason, fathers should 

take care of their children, communicate with them, try to understand their 

children, and should not limit their fatherhood role to just providing for the 

house. 

1.4. Motor Development 

Motor development in the child occurs with the maturation and the 

development of the bone and muscular system. Some behaviors seen as reflexes 

in the early stages of development form the basis of voluntary behavior 

(Kahraman and Yılmaz Irmak, 2019). Motor development is expressed as the 

behaviors that occur in motor skills and the control of these behaviors (Durualp 

and Aral, 2018). At the same time, motor development is the conscious 

behaviors that occur based on the physical growth of the child and the 

development of the muscular and nervous system (Uludağlı, 2017). 

 Motor development in children first occurs with behaviors such as moving 

their hands and arms, sitting, turning their heads, standing, walking, holding 

objects. The skill and ability to do these behaviors show motor development in 

children (Adolph and Franchak, 2017; Durualp and Aral, 2018). While the 

child's standing and walking firstly happens with support, after a while the child 

can stand by holding on to some objects, and in the future, she/he starts to stand 

in a balanced way without support. As in standing and walking behavior, the 

development of all other motor skills of the child continue gradually. While the 

motor movements the child performs in the early stages of her/his life emerge in 

ways such as crawling, imitation, bending and getting up, behaviors such as 

running, jumping and hitting the ball emerge as a result of the development of 

independent movement skills in the later stages (Osorio, Cortés, Herrera and 

Orozco, 2017). 

 Fathers have an important role in the development of children's motor 

skills. From the birth of the child, fathers support the child in behaviors such as 

caring, supporting, making them stand, holding and letting go of objects (Bueno, 

Vieira, Crepaldi and Xavier Faraco, 2019). Behaviors such as the child's learning 

to walk, running, and jumping occur developmentally, that being said, the 

development of self-confidence and self-care skills in the child may be faster 

and healthier as a result of the father's conscious behaviors towards the child. 

Encouragement, approval and support of the motor skills of children by the 

father can positively affect the desire to repeat and develop the behaviors. 
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1.5. Sexual Development 

When the sexual development of children is examined, children notice their 

genitals in the first two years of age, and sexual development becomes evident in 

the two-to-five years of age, and differentiation in male and female roles occurs 

(Winters and Jeglic, 2017). The differences that occur in these gender roles of 

children appear in the games they play, the toys they prefer, their speaking skills, 

voices, interests and attitudes (Aral, Gürsoy and Köksal, 2001). Children's fields 

of interest differ depending on their gender roles, daughters can help mothers, 

and boys can deal with the work done by the father (Kuo, Volling and Gonzalez, 

2018). 

Children's sexual development is affected by the social and emotional 

development characteristics that children establish with their parents. Children 

see their mothers as a model as well as their fathers in terms of attitudes and 

behaviors (Tezel Şahin and Özyürek, 2010). In achieving and fulfilling the 

gender roles of children, it is important for the child to distinguish the 

differences between the roles of the mother and father. This differentiation 

becomes meaningful for the child, as the mother and father fulfill their role in 

the family and become a model for the child. 

 Naturally, the reactions of the mother and father to certain events or 

behaviors in the family are different from each other (Çelik, 2019). This 

difference may result from personality traits, social and psychological 

characteristics, as well as gender differences. Just as the mother is effective in 

the development of girls' attitudes and behaviors and gender roles, the role of the 

father is very important in the development of boys' gender roles (Kırman and 

Doğan, 2017). The gender roles offered by the mother and father to children are 

realized in line with the accepted roles especially in terms of societal 

characteristics (Lussier et al, 2018). While girls take their mothers as a model 

while dressing up, boys dress like the father. Therefore, it can be said that the 

father is an effective factor in the clarification of gender roles in children (Çelik, 

2019). However, it is not possible to state that especially boys' gender roles are 

learned only from their fathers. While children take the mother and father as a 

model, their developmental characteristics and their interactions with the social 

environment are also among the determinants of gender roles. 
 

1.6. Moral Development 

Moral development in children is closely related to the cognitive, languistic, 

social and emotional development of the child. In general, morality is the state of 

showing emotions, attitudes and behaviors that are accepted as correct in society 

or universally. These socialization behaviors seen in children are a process that 

begins with the birth of the child and continues throughout their life (Tadjuddina 

et al, 2019). Moral development in the child refers to the display of values such 

as love, respect, justice, honesty, non-lying, tolerance, helpfulness, 

responsibility, cooperation. Children first experience this socialization process in 

the family they were born in. Judgments about what is right and what is wrong 
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become apparent when parents are taken as models (Kırman and Doğan, 2017).  

Moral development starts with the awareness of the rules between the ages 

of two and six in terms of the developmental characteristics of the child. Later, 

from the age of seven when children begin to understand events and phenomena, 

moral development is supported through tangible examples. From the age of 10-

12, when the child's transition to the intangible processes period begins, she/he 

begins to understand the values expressing moral characteristics more 

(Sengsavang and Krettenauer, 2019). 

 Although parents may not be aware of it, children take the relationships 

and communication between parents as a model. The argument between the 

parents are carefully observed by the child. Parents' solving problems within the 

framework of love and respect, with tolerance, ensures the development of these 

moral values in children (Yaman, 2018). In the development of moral values in 

the child, the mother and father primarily being a model for the child is 

effective. In this process, the father's supportive and affirming behaviors towards 

the child are important in distinguishing the right and wrong in the moral 

development of the child. The reasons for the behaviors performed in this 

process should be clearly explained to the child in a way that they can 

understand (Şahin, 2012). For example, when a child lies, explanations should 

be made in accordance with his or her age about the falsehood of lying and the 

consequences. In fact, educational games, images, stories or drama activities in 

this context can be performed with children. 

CONCLUSION 

The role and place of the father in the development and education of the 

child has been neglected for years, and especially the mother's role and influence 

have been emphasized. In today's societies where rapid and continuous change is 

experienced, the differentiation in the cultural structure have forced the roles of 

fatherhood and motherhood to change. In this context, a new concept of 

fatherhood has emerged and awareness about the role of the father in the child's 

development has increased. Fathers contribute to the development of children by 

showing attitudes and behaviors such as modeling, supporting and encouraging 

children. In this context, the interests and needs of the child, which are defined 

as the fatherhood role, and the responsibilities for taking care of the child are not 

seen as solely belonging to the mother. Father's support and role are extremely 

important in children's social, emotional, cognitive, language, motor, sexual and 

moral development characteristics. The father's care for his child, being aware of 

the child's developmental characteristics, and organizing his attitudes and 

behaviors with the awareness that the child is watching him, play an important 

role in supporting the healthy development of the child. 
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INTRODUCTION 

Special needs children differ from their peers in individual characteristics 

and educational competencies. An effective and efficient education for special 

needs children requires attention to their individual characteristics and 

educational competencies during the management of the educational process. 

Educational goals, content, teaching and learning methods conducive to these 

goals, and evaluative activities should be planned according to these children’s 

needs (Gürsel, 2011). An optimal level of development can be achieved in all 

domains by getting to know the child and evaluating her development with 

correct approaches (Karaaslan and Aral, 2016). For the planning and 

implementation of support programs, individuals with special educational needs 

must firstly be identified, i.e. diagnosed. Medical and educational evaluation 

conducted to identify the strengths and weaknesses, individual characteristics 

and interests of special needs individuals is called diagnosis. Diagnostic 

procedures for special needs individuals are performed at healthcare 

organizations, counseling and research centers and relevant university 

departments. The characteristics of the special needs individual in all 

developmental and disciplinary domains is evaluated in the diagnostic process, 

which begins with a medical diagnosis performed by medical doctors (Baykoç 

Dönmez and Şahin, 2011). At the same time, the diagnostic process should be a 

teamwork in which the family and the adults in the child’s life are involved 

(Sheehan, 1988; Baykoç Dönmez and Şahin, 2011). This team also involves 

special schools that serve to eliminate, or minimize the effects of, speech and 

language disabilities, voice disorders and communication, intellectual, physical, 

sensory, social, emotional or behavioral problems to maximize their abilities, to 

 
*This study was presented at the 2nd International Congress on Early Childhood 
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improve basic self-care, independent living and basic academic skills, and to 

facilitate their social adjustment. Educational diagnostic and evaluation practices 

greatly impact special needs children, as well as, educators working with 

children at special schools. A review of literature yielded very few studies on the 

opinions of counselling and research center (CRC) staff (Avcıoğlu, 2012; Özak, 

Vural, Avcıoğlu and 2008), parents (Avcioğlu and Bengisoy, 2012) and 

physicians (Karaaslan and Karaaslan, 2016) on the diagnostic process, and on 

the opinions of classroom teachers on educational evaluation (Çuhadar, 2017; 

Kuruyer and Çakiroğlu, 2017). In addition, there were no studies conducted with 

special educators at special schools. Special educators are also expected to be 

familiar with basic medical knowledge (Farrell, 2009). Therefore, it is important 

to determine the opinions of special educators, who work with the special needs 

individual from diagnosis to inclusion to promote their development, on 

educational diagnosis and evaluation in child development. Thus, this study 

aimed to investigate the opinions of special educators on educational diagnosis 

and evaluation, and to identify their expectations regarding the subject. 

MATERIALS AND METHODS 

This study carried out to investigate the opinions of special educators on 

educational diagnosis and evaluation adopted the interview technique, a 

qualitative research method, and criterion sampling, a purposive sampling 

method. Criterion sampling involves investigating cases that meet a set of 

predetermined criteria, which can be constructed by the researcher, and is useful 

in discovering and explaining phenomena and events (Yıldırım and Şimşek, 

2009). 

Ten educators who were employed at special schools in Ankara, had a four-

year undergraduate degree and at least five years of experience, and agreed to 

participate voluntarily were included in the study. 9 respondents were female 

and one was male. The number of respondents aged 31-35, 36-40, 41-50, 51-60 

and 61 or older were 5, 1, 1, 1 and 2, respectively.  

The “Interview Form for Educational Diagnosis and Evaluation” developed 

by the researchers were used to collect information on the respondents. The 

interview form comprised questions on the similarities and differences of the 

developmental monitoring and support provided at their special schools and the 

educational diagnosis and evaluation conducted at CRCs, as well as, their 

opinions about the Medical Board Report of Disability (MBRD). In the 

development of the data collection instruments, a review of literature was 

conducted prior to the construction of a draft interview form. The draft form was 

finalized for administration after peer debriefing. The respondents were briefed 

about the study objective and those who agreed to participate were included in 

the study. Respondent replies were recorded on paper by the interviewer as 

audio recording was not permitted. After data collection, the educators were 

assigned codes by the researchers (i.e. E1, E2, E3…). The educators’ replies to 
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each question were grouped by similarity and interpreted, and salient replies 

were directly quoted. 

RESULTS and DISCUSSION 

The results of the study aimed at investigating the opinions of special 

educators on educational diagnosis and evaluation are presented and discussed 

below: 

The respondents were asked to compare the developmental monitoring and 

support provided at their special schools and the educational diagnosis and 

evaluation conducted at CRCs with respect to their similarities and differences. 

The similarities reported by the respondents are as follows: The majority of the 

educators (7) reported a similarity between the two institutions in their 

perspective of developmental characteristics, while some of the educators (3) 

stated otherwise. E3 suggested that they were similar, saying “The charts used 

for developmental characteristics at CRCs are identical to ours,” while E5 said 

“Our evaluations are proven to be right,” indicating dissimilarity. Attention to 

developmental domains and characteristics for each developmental domain 

indicated by respondent replies in both institutions is a desirable situation 

conducive to an educational diagnosis and evaluation with a holistic approach to 

development. However, the reported difference between the two institutions in 

educational diagnosis and evaluation results is noteworthy.  

The majority of the special educators reported a difference due to incorrect 

evaluations performed at CRCs. On the subject, E6 said “The results do not 

match. They expect gains greater than the actual development at CRCs,” and E4 

said “The goals are too much, way above the child’s capacity. When the child 

cannot perform there what he does with us, the same goals come back. Or 

sometimes it is the opposite; CRCs report a performance the child does not 

accomplish. We choose from among the goals or may sometimes work outside 

these goals,” while E10 replied “They do not devote enough time at CRCs. The 

child needs to be valued and loved; CRCs don’t have that.” Some of the 

respondents (2) emphasized the short period of time allocated for evaluation at 

CRCs. E1 expressed her opinions as “There is a difference because CRC 

evaluation is too short. A child’s development is evaluated in 15 minutes and the 

gains are designated accordingly. We take two weeks for developmental 

evaluation. We identify all the deficiencies and teach them slowly and 

gradually,” and E8 announced “Our evaluation takes an hour.” Respondent 

replies stressed the briefness and superficiality of the evaluation performed at 

CRCs, which may be explained by the insufficient number of child development 

specialists and general staff employed at CRCs, as well as, their lack of in-

service training.  

Evaluation is critical for timely detection of the changes in the child’s 

development and incorporating these changes into educational planning and 

services for the child (Cohen, 2009). In the study by Avcıoğlu (2012), 
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Counselling and Research Center administrators reported that CRCs did not 

have a multidisciplinary educational diagnosis and evaluation team, their 

educational diagnosis and evaluation instruments were not up-to-date, adequate 

physical adjustments were not implemented in the evaluation environment, and 

the characteristics of the student’s family and social environment were not given 

due attention during educational diagnosis.  

In their study with psychological counselors employed at CRCs, Börkan, 

Öztemür, Yılmaz, Çetintaş, Gülcan and Özcan (2017) found that psychological 

counselors mostly administered intelligence tests and best practices were only 

implemented when circumstances allowed. They indicated that physical 

inadequacy of test administration environments, poor quality of test trainings 

and deviation from ethical principles led to non-implementation of best 

practices. In addition, Özak, Vural and Avcıoğlu (2008) emphasized the 

inadequacy of the diagnostic process at CRCs. Every characteristic of a special 

needs individual in all developmental and disciplinary domains are determined 

through educational diagnosis. Various methods such as performance evaluation, 

academic achievement tests, criterion-referenced tests, performance tests, 

portfolios, developmental history, and medical evaluation reports must be 

adopted during educational diagnosis (Baykoç Dönmez and Şahin, 2011; 

Simeonsson and Bailey, 1988). 

The special educators were inquired as to their opinions on the Medical 

Board Report of Disability (MBRD). Some of the respondents (3) opined that 

the name of the report should be amended, on which E2 said “The word 

‘disability’ in the name upsets parents.” Some respondents (3) expressed 

ignorance on the subject, some (2) reported that the diagnoses were correct and 

that they did not experience any issues, and one respondent asserted that children 

were overwhelmed by tests (E10: “Sometimes they overwhelm the child with 

tests.”). One respondent who argued against the report (E1) expressed her 

opinion as “I am yet to figure out the Medical Board Report of Disability. They 

evaluate the child by what she needs to do at her age. Although a child with 

autism learns to read and write, they raise the disability rating the following 

year. Parents feel depressed although the child has progressed quite decently.” 

E1, who disagreed with the report, emphasized that, although a special needs 

child had progressed well by his own pace, the disability rating was increased in 

the report the next year as his level was below what was required of his age and 

academic grade. As school demands increase with grade, some children 

experience greater difficulty in later grades due to the skill gap between them 

and their peers (Cohen, 2009). 

Children who have, or are at risk of having, poor social adjustment must be 

identified, as some parents might be unaware, or unwilling to accept, that their 

child has special needs (Gürsel, 2011). Therefore, a medical diagnosis by a 

medical doctor is critical. In medical diagnosis, whether or not a disability exists 

is determined, and the characteristics of the condition such as its location, degree 
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and causes, and whether it is chronic and progressive are obtained by physical, 

neurological, genetic and psychological examination, hearing and speech 

evaluation, and other necessary examinations (Baykoç Dönmez and Şahin, 

2011). Medical diagnosis provides an essential service in promoting children’s 

development by allowing early detection of developmental problems and 

referring children with developmental differences and their parents to the most 

appropriate centers as early as possible without being traumatized or 

experiencing the perception of being “stigmatized” (Öztürk Ertem, 2008). From 

the perspective of special educators who are constantly in touch with the child, 

parents are uncomfortable with the name “Medical Board Report of Disability.” 

Therefore, the name “Medical Board Report of Disability” could be amended to 

eliminate parental discomfort.  

When the special educators were queried about the evaluations healthcare 

institutions performed prior to issuing an MBRD, approximately half (6) of the 

respondents criticized the process for being lengthy and delaying children’s 

access to education. On the subject, E2 said “Child psychiatry conducts an 

assessment and refers the child to other departments. They waste time on trivial 

details. The child is obviously autistic; issue the report first, then carry out 

detailed tests and amend the report if necessary. They keep children waiting for 

three or four months for a Denver Test due to staff shortage,” and E6 said “The 

process takes too long. The child can’t receive education and loses valuable 

time.” Two respondents reported that the evaluative process was shaped by 

parental demands (i.e. reports being issued according to their demands), saying 

(E4) “The reports are sometimes issued according to parents’ demands. Some 

parents ask for a learning disability report so that the child has better academic 

grades.” One respondent (E1) criticized the evaluations by saying “I think it is 

unreliable. The child should be evaluated in respect of her own rate of 

development.” E3 said “I think the evaluations are accurate and sometimes even 

useful. For example, CRC reports read hearing loss but does not provide its 

disability rating. But an MBRD contains this rating in detail as a percentage,” 

stating that MBRDs were beneficial as they provided a detailed disability rating. 

Developmental screening is a short and formal evaluation of developmental 

skills administered to a total population of children with the aim of identifying 

the children with problems for a complete diagnostic evaluation (Squires, 

Nickel, Eisert 1996). A developmental test assesses a baby’s or a child’s skills in 

specific domains in respect of his age in a standardized manner (Worobey, 

2005). Long wait times for developmental screening tests such as Denver are an 

indicator of the insufficient number of child development specialists at hospitals, 

because child development involves developmental evaluation, developmental 

diagnosis, determining the developmental needs of children and parents, 

referring children and parents to intervention programs that would meet their 

needs, developmental monitoring and developmental support (Karaaslan and 

Aral, 2017). Early identification and intervention may improve health outcomes 
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among children with developmental delay (Canadian Task Force on Preventive 

Health Care, 2016). Selimoğlu, Özdemir, Töret and Özkubat (2014) reported a 

long delay between when parents first noticed the developmental differences of 

their children and the time of diagnosis. Notwithstanding the replies indicating 

the detailedness of MBRDs, the study by Avcıoğlu (2012) reported that CRC 

administrators believed the lack of detail on medical diagnostic results in 

MBRDs was an issue.  

The special educators were asked to recount the problems they experienced 

during and after the issuing of MBRDs by healthcare institutions. One 

respondent reported experiencing no problems while two respondents stressed 

the protracted time of issue, saying (E3) “Appointments have to be scheduled 

months in advance. MBRD process takes a long time.” One respondent revealed 

that children memorized the tests due to the repeated administration of the same 

tests. Some respondents (3) stated that they referred incorrect diagnoses back to 

the hospital, saying (E10) “There may be wrong reports, which we refer back to 

the hospital,” and (E4) “One time, there was a case of misdiagnosis. The report 

only read learning difficulty but the child also suffered from pervasive 

developmental disorder.” Some of the respondents (3) emphasized the difficulty 

parents had in accepting their children’s condition. E1 expressed her opinion as 

“Parents can’t accept the child’s condition. They are not adequately informed, 

either. We are the ones who support the parent through the acceptance process. 

Parents ask if they will encounter this report over and over again in the future.” 

Early diagnosis and intervention allows special needs children to benefit more 

from inclusion (Gürsel, 2011). The prolonged time of issue of MBRDs is an 

unfavorable outcome. The study by Avcıoğlu (2012) concluded that general 

screening programs were not adequate or prevalent, and that parents were 

deprived of satisfactory and clear explanations after medical diagnosis, as well 

as, of guidance throughout the diagnostic process, particularly in cases requiring 

genetic screening. 

 The special educators were inquired about their proposals for solving the 

problems they experienced during and after the MBRD process. Only two 

respondents offered solution proposals. E6 emphasized the long wait time and 

recommended prioritizing children at hospitals, saying “They keep the child 

waiting for hours at the hospital. These children can be given priority.” E1 said 

“Parents must be informed that these reports are issued yearly and that they will 

not be issued once the child’s condition improves,” suggesting increasing efforts 

to better inform parents. Early diagnosis of developmental problems; the 

content, quality and scientific structure of the report; the treatment and the 

institution parents will be referred to are at the disposal of physicians. Even a 

few months of delay in diagnosis and access to service can lead to significant 

losses due to the rapid rate of brain development in this period (Öztürk Ertem, 

2008). The lengthy time of issue for MBRDs should be ameliorated. 
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When the special educators were requested to compare the evaluations 

conducted at CRCs and their special schools, the majority of the respondents (6) 

opined that their schools conducted the best evaluation. On the subject, E10 said 

“School evaluation is the best. A good educator provides the best evaluation,” 

and E1 said “Healthcare organizations and CRCs conduct stereotypical and 

detailed evaluations that extend over a long period of time.” One respondent 

stated that evaluations performed at the three institutions, including her special 

school, were compatible. One respondent reported that parents intervened in the 

evaluative process with three institutions, (E6) saying “Parents also might 

demand a report, intervening in the process in the hope to benefit from 

educational, financial and social opportunities.” In addition, one respondent 

opined that only MBRDs were reliable, while another respondent declared that 

children memorized all the tests being administered throughout this process. 

Finally, the special educators were queried whether they had anything else 

to add. E7, E6 and E5 replied “Parents must be informed about how to approach 

the child,” “These institutions are very special, more sensitive organizations. The 

facilities should be improved and the staff should be more professional,” and 

“The hours are not sufficient. One hour of a child with physical disability is 

allocated to physiotherapy and the remaining hour to individual education, 

which is not enough,” respectively. Selimoğlu, Özdemir, Töret and Özkubat 

(2014) found that the majority of parents engaged in individual efforts to fulfill 

their needs. They reported that 42% of the parents participating in the study 

received help for their psychological and informational needs from private 

rehabilitation centers their children attended, which once more emphasizes the 

significance of educational diagnosis and evaluation conducted by special 

educators at private rehabilitation centers. 

SUGGESTIONS 

The results of the study aimed at investigating the opinions of special 

educators on educational diagnosis and evaluation showed that “developmental 

monitoring and support” performed at special schools and the educational 

diagnosis and evaluation conducted at CRCs were similar in respect of attention 

to developmental domains and their characteristics but had differences in 

evaluation results, that some diagnostic groups were uncomfortable with the 

name of the Medical Board Report of Disability and that the disability 

certification process was too long. 

In view of the study results, the researchers would like to make the 

following recommendations: 

• Increasing efforts and deploying additional staff to ensure the allocation of 

better time, in both quality and quantity, to special needs individuals by CRC 

staff, 

• Provision of in-service training to CRC staff on evaluation methods and 

instruments, 
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• Revising the name of the Medical Board Report of Disability to the 

satisfaction of all diagnostic groups and curtailing the disability certification 

process, 

• Increasing the number of child development specialists at both CRCs and 

hospitals to reduce the workload, 

• Facilitating parental acceptance through cooperation with child 

development specialists beginning with medical diagnosis. 
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INTRODUCTION 

Children, who provide the future of societies and continuance of 

generations, are regarded as valuable wealth whose needs are met, developments 

are supported and who are given education. Children, who grow healthily, 

constitute the healthy generations of the future. Children are needed care and the 

support for their development in order to be healthy (Acar, 2017). It is known 

that mother’s level of education, their employment and income status, and the 

source from whom they get information about the baby-care are the important 

variables affecting the methods they employ in the baby-care (Çakmak and 

Demirel Dengi, 2019; Güzel et al., 2017), also the traditional practices about the 

baby-care have still been going on (Arısoy et al., 2014; Çınar et al., 2015; Işık 

Çalışkan and Bayat, 2011). 

In order to prevent wrong practices about the health and development of 

babies, the mothers with babies should receive education and be informed about 

the baby-care, diseases and ways of protection, the support for health and 

development (Balcı and Yıldız, 2017; Uysal et al., 2019), further, the impairing 

traditional practices should also be told to mothers (Çınar et al., 2015).Turkoğlu 

et al. (2014) determined that the need for support were more than mothers 

received in post-natal period, namely, the received support did not meet the 

required support. Also, in a study carried out by Özkanet al. (2017) it was found 

that only 69,6% of the information about the baby-care on the web, which is 

seen as the easiest way to reach the information, was correct and reliable, 30,4% 

of them was not reliable and 52,7% of the related web sites did not have the date 

of the information. 

 
   This study was presented in the EJER Congress held in 2019 and the abstract was 

published. 
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It is regarded important to determine the fields in which mothers need 

support for their children’s health and development when their children are just 

on babyhood starting from, they apply to primary health institutions. At this 

point, the importance of the supports that pregnant and mothers with babies get 

about the child health and development from the primary health institutions 

comes into view. The primary health institutions may provide equality in 

opportunity to the pregnant and mothers, regardless of their education and socio-

economic levels, age and employment status, about the health and development 

of babies. Moreover, it is believed that this study will contribute to the efforts of 

situation determination about the babyhood, which is studied at the very least in 

the child development area (Aral et al., 2015), locally and emphasize the early 

response studies in the international level. Also, this study will be a resource for 

interdisciplinary studies as it will be the first in terms of describing the mothers’ 

need for education about the child health and development from the midwives’ 

point of views and evaluating it with child development experts’ perspective. To 

this end, in this study it was aimed to determine the education need of the 

mothers, who apply to family health centers, about baby health and development 

via midwives’ point of views. 

MATERIALS AND METHODS 

In this study, which was carried out with the aim of determining the 

education need of the mothers applying to family health centers, about baby 

health and development via midwives’ point of views, the interview technique -

one of the qualitative methods- was used. In the interview technique it is focused 

to describe the events and cases in their natural environment, understand the 

participants’ point of views and reflect them. In the qualitative research a 

process is followed for revealing the events and facts in their natural 

environment both realistically and holistically. The qualitative researches are 

carried out in a section of social life or an area for a long term and with a process 

of denseinteraction. These processes reflect the daily lives of individuals, 

groups, societies and organizations (Miles and Huberman, 2015). Further, the 

interview technique provides an opportunity to see the research subject from the 

related individuals’ point of views, and reveal the social structure and processes 

that form those points of views (Yıldırım and Şimşek, 2009). 

The study group was determined using one of the purposeful sampling 

methods; the criterion sampling. The study was carried out with midwives who 

work in primary health institutions in Kırşehir city centre, monitor the pregnancy 

and baby, and accept to participate in the study. To this end, it was aimed to 

reach all the midwives in the city, who meet the criteria, and the criterion of 

monitoring the pregnancy and baby was put within the aim of the study. The aim 

of the study was explained to the midwives who were within the scope of the 

study, and those who accepted to participate in the study voluntarily were 

interviewed. In the process of study, the midwives, who were on maternity 
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leave, had a health report or were in annual leave, worked in other institutions or 

units with an assignment, were excluded from the study, all of the midwives, 

who were reached, accepted to participate in the study. Thus, 34 midwives, who 

meet the criteria of working in family health centers at least for five years and 

following the pregnancy and baby, were included in the study. 

In the study “Semi-Structured Interview Form”, which was developed by 

the researchers, were used. In the preparation of the Semi-Structured Interview 

Form firstly the literature was scanned and a draft interview form created. The 

draft interview form was presented to three experts from the related field, and 

then it was put into its final form. Semi-Structured Interview Form consists of 

questions to determine the monitoring of the pregnant coming to Family Health 

Centers where the midwives work, the practices they perform about the babies, 

mothers’ need for education about the health and development of babies. 

The responses obtained in the interviews were written down by the 

researchers. Firstly, themes were created using the data obtained from the 

midwives who were included in the study group. The obtained data were 

commented in accordance with the predetermined themes by the researchers. 

The midwives were coded as E1, E2, …E34, their views were evaluated with 

descriptive analysis and quotations were also used in the results. 

RESULTS 

This study was aimed to determine the education need of the mothers, who 

apply to family health centers, about baby health and development via 

midwives’ point of views and the obtained findings were given below. 
 

 
Figure 1. Midwives’ Views on their Practices Aimed at the Pregnant in the 

Family Health Centers Where They Work 
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The midwives, who were within scope of the study, were asked: “What do 

you do in your family health centers for the pregnant?” As is seen is Figure 1, 

most of the midwives (20) stated that they perform pregnancy test and 

pregnancy monitoring, about half of them (13) expressed that in addition to the 

pregnancy determination and monitoring, they also gave information to the 

pregnant about feeding. Only four midwives stated that they gave information 

about prenatal and postnatal period and baby-care in addition to those things 

(pregnancy determination, pregnancy monitoring and feeding). The midwives, 

who reported that they carried out the pregnancy determination and monitoring, 

indicated that with the determination of the pregnancy; they measured tension 

and weight, listened to baby’s heartbeat and monitored the baby with ultrasound, 

they gave iron and vitamin supplement to mother and they vaccinated the mother 

against tetanus.Among the midwives, who indicated that they gave information 

about the prenatal and postnatal period and baby-care, E20 shared her view as 

such: “Information about the things which should be done in the birth and after 

the birth is given”. There were also some other midwives who stated that they 

gave information about dress choice in the pregnancy, walking, resting, newborn 

care, importance of breast milk, positions of breast-feeding and the process of 

birth. Among them E33 shared his thought as follows: “Speech about wearing 

comfortable dress, walking, resting is given. The newborn care is also told”. 
 

 

Figure 2. Midwives’ Views on the Practices They Perform for the Mothers with 

Babies in the Family Health Centers 
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When the midwives, who were within scope of the study, were asked: 

“What do you do for the mothers and babies in the postnatal period?”,it was 

found that all of the midwives (34) carried out routine vaccinations and baby 

monitoring. When the midwives were asked,in addition to following the 

vaccination of the pregnant, what they do in the baby monitoring, they 

responded that they measure babies’ height,weight, head circumference and 

fontanel control.They also added that, they carried out heel lance, made a start 

for vitamin A, performed vision tests and controlled the hip dislocation. 
 

 

Figure 3. Midwives’ views on the Questions of Mothers Coming to Family 

Health Centers 
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of them reported that the mothers asked questions about children diseases. It was 

also inferred from the midwives responses that the proportion of mothers who 

asked questions about family planning (4), teething in babies (4), sleeping 

problem (4), newborn crying (4), which institutions they can apply in case of a 

problem (4) was equal to each other. 13 of the midwives expressed that the 

mothers asked questions about the developmental characteristics of their babies 

and the midwives remarks about this subject are as follows; E8 shared her idea 

about this subject as such: “They ask whether their babies’ development is 

normal”, and E10 told that: “Are the measurements of my babies normal 

according to his/her development?”,E14 said: “Is my baby’s development 

appropritate to his/her month/age?”,E18 expressed that: “They ask questions 

about their babies’ development, but before they ask such questions we inform 

them adequately and the importance of breastfeeding in the first 6 months is also 

explained, also side-lying is important in the newborn so this is also told them 

and if they have a specific problem, we inform them accordingy”. There are also 

some other midwives who told that there were some questions about backless 

sitting, potty training, head circumference, diaper and autism. 
 

 

Figure 4. Midwives’ views on the training to be given to mothers coming to the 

Family Health Centers. 
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In Figure 4 the distribution of the midwives’ responses to the following 

question is shown: “If training is given to the mothers in the Family Health 

Centers that you work, do you think which subjects should be taught them?” 

Upon the examination of the responses, it was concluded that half of the 

midwives (17) underlined the breast-milk and breastfeeding training; 12 of them 

told that individual differences should be taught to the mothers, 10 of them 

responded that the mothers should be given training about the vaccination and 6 

of the midwives suggested that training about the child development should be 

given to the mothers. Among the midwives who suggested that the mothers 

should be given training about the child development E3 shared her view as 

such: “They (mothers) should receive training about what can be done for the 

child development”. It was also determined that the proportion of midwives who 

suggested that the mothers should receive training about family planning (3), 

baby-care (3) and every subject (3) was equal to each other. Further, 2 midwives 

emphasized that the mothers should take psychological and social support.  

DISCUSSION AND CONCLUSIONS 

If children’s need for care and support of your development are not met in 

time and adequately, especially during their babyhood, their health impairs, their 

development is influenced negatively and affection starts. At this point, the 

importance of the support, which mothers with babies receive from the primary 

health institutions about the health and development of babies since their 

pregnancy, reveals. In this study it was aimed to determine the education need of 

the mothers, who apply to family health centers, about baby health and 

development via midwives’ point of views and 34 midwives working in the 

Family Health Centers were included. In this section, the findings obtained from 

the research are to be discussed by supporting them with resources. When the 

midwives, who were within scope of the study, were asked: “What do you do in 

your family health centers for the pregnant?” most of the midwives stated that 

they perform pregnancy test and pregnancy monitoring, about half of them 

expressed that in addition to the pregnancy determination and monitoring, they 

also gave information to the pregnant about feeding, only four midwives stated 

that they gave information about prenatal and postnatal period and baby-care in 

addition to those things (pregnancy determination, pregnancy monitoring and 

feeding). It can be inferred that, after the determination of pregnancy, the 

pregnant applying to family health centers need information about the process in 

addition to routine controls in the pregnancy monitoring. The limited number of 

midwives, who give information about the prenatal and postnatal period, can be 

explained with the heavy workload of the midwives. In a study carried out by 

Çatak et al. (2012) in Karabük various deficiencies were observed in prenatal 

monitoring. In another study performed by Çatak et al. (2014) in Bursa it was 

found that the pregnant were given sufficient number of care in the prenatal 

period but they were in low quality. Services in various fields are presented in 
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family and society health centers. The followings are among those services: 

pregnancy, birth, immunization within the scope of primary health care in 

addition to postnatal monitoring, 0-6 aged child care and monitoring, control for 

contagious and noncontagious diseases and monitoring for elderly population 

(Savaş Duman et al., 2016). Carrying out the routine controls of the pregnant is a 

long process and considering the huge number of patients, there could be 

deficiencies in this service. In this sense, it is known that the midwives have 

heavy workload (Helvacı and Turhan, 2013), the duties of the midwives and 

nurses are confused to each other, the midwives are expected to fulfill the duties 

of the nurses and the midwives are made to work outside their area of 

competence (Karaçam, 2016), and the heavy workload have an effect on their 

level of burnout (Helvacı and Turhan, 2013). In the family health centers, child 

developers can determine and apply the content of the guidance appropriate for 

the needs and priorities of the family starting from the pregnancy period. The 

child developers can also establish an effective communication with the 

pregnant and answer their questions and follow the family. Further, the child 

developers can evaluate the results of the practices in the pregnancy period with 

the mothers with babies and can do new practices for the babyhood. In this 

sense, it can be stated that the working of child developers with mothers and 

families starting from the pregnancy period is important. 

When the midwives’ views on their practices aimed at the mothers with 

babies in the family health centers that they work, it was found that all of them 

reported that they carried out routine vaccinations and baby monitoring. It is 

believed that those practices carried out by the midwives are only health controls 

performed within the routine controls, and there are deficiencies about the 

support for mothers about the development of babies. Training should be given 

to mothers in order to support them about the health and development of their 

babies. It was found that; the training that mothers receive affects their level of 

emotional intelligence affirmatively (Balcı, 2016), they prefer to receive the 

information about the baby-care from the health institutions more frequently 

(Hamilçıkan et al., 2017), they demand for body contact in postnatal period 

(Yılmaz Esencan et al., 2018), also those training influence the mothers’ 

behaviors of sensitivity and mutual interaction, and babies’ personal-social, fine 

motor and gross motor developments are supported (Ulutaş and Aksoy, 2016). 

Furthermore, in the baby monitoring the screen test, which is performed to 

newborn in the early period of its life, is crucial for preventing negative health 

results and early diagnosis (Als and Butler, 2008). In order to develop healthy 

parent-child relation, the healthcare experts should integrate the approaches 

supporting the socio-emotional health of the family into primary health services 

(Ordway et al., 2015). At this point, the followings can be beneficial for mothers 

in many subjects about the development of their babies; the evaluation of the 

child development and carrying out the developmental defining, the support 

given by determining the developmental needs of the family and the child, the 
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preparation and practice of the response and training programs, the child focused 

family counselling and the competent child developers for carrying out the 

developmental monitoring.Making the child developers to work with the 

mothers with babies in the early periods and their working with other health 

personnel in the primary health institutions should be generalized. 

The midwives’ views on the subjects of the training to be given to mothers 

coming to family health centers were examined. When mothers came to the 

family health centers, the breastfeeding, breast-milk and baby feeding were 

among the most frequently subjects they asked. In the studies about the feeding, 

it was detected that; the mothers had moderate level of information about breast-

milk and feeding practices during the breastfeeding period (Şatır et al., 2017), 

the ratio of giving only the breast-milk in the first six months was low, the 

supplementary food were started to be given in the early periods, and there was a 

common habit of using baby’s bottle/binky (YeşilçiçekÇalık et al., 2017). It is 

also noteworthy that despite the midwives practices for the babies, the mothers 

ask more questions in various fields. Upon the examination of the given 

responses, it was found that those responses were mostly in the field of child 

development. In the studies it was suggested to give in-service-training to health 

personnel (Savaş Duman et al., 2016). However, in addition to those in-service-

training, working with the childe developers can also be solution. This situation 

shows the importance of the informative studies about the scope of the child 

development field. If the child developers exist in all the health institutions, the 

development of the children can be scanned via standardized tools used by the 

child developers, thus it becomes possible to detect the cases in which the early 

response is necessary, besides answering the mothers’ questions (Doğan 

andBaykoç, 2015). In a study carried out by Ülker et al., (2015) it was found that 

the health personnel within the scope of the study found themselves inadequate 

in evaluating the development of 0-3 aged children in the early response, they 

usually carried out weight-height, fontanel measurements and vaccination 

practices and they were willing to work with a child developer. 

 In parallel with the findings obtained from the midwives’ views on the 

subjects of the training to be given to mothers coming to the family health 

centers it was found that; even though the information given by the midwives 

was mostly related to feeding (13+4), the mothers were willing to receive 

training mostly about the feeding. In a study carried out by Gölbaşı et al., (2019) 

it was detected that, after the discharge, supporting the counselling given in the 

hospitals in the postnatal period with text messages and phone calls had 

influenced women’s self-efficacy in breastfeeding and their behavior of giving 

only breast-milk to their babies.   

Individual difference in the children was another subject that the midwives 

wanted to be among the subjects of the training given to the mothers. The 

individual differences were among the developmental principles; and they were 

a product of the interaction of development, maturing and learning. As each 
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child has inherited characteristics and is in different environment, s/he has 

different developmental features (Senemoğlu, 2018). Not having information 

about the individual differences can cause families to perceive many normal 

cases as problems. 

Home accidents are among the primary problems that families’ frequently 

have and attention should be paid to them. In their study Kılıçet. al., (2019) 

stated that as not all the children having home accident were taken to a hospital 

or a health institution, field studies should be carried out to understand the actual 

size. They also indicated in their study that the children of the mothers, who 

received training against the home accidents, had less home accidents, and 

Özakar et al. (2017) found that the level of information of the mothers who 

received the training about the accidents increased in that subject.  

The steps taken about the health of mother and baby in pregnancy and 

postnatal period and supporting the development of the baby are important. The 

trainings to be given in prenatal and postnatal period in accordance with the 

mother’s need is necessary both for stiffening the feeling and role of motherhood 

and for the health and development of the newborn (Cano Giménez and 

Sánchez‐Luna, 2015; Garne, 2016; Hall et al., 2015; Türkoğlu et al., 2014). 

Therefore, the followings will affect the health protection of the babies and the 

support for their developments positively; in the primary health institutions 

supporting the mothers, who do not have enough support, collaborating with the 

child developers while providing that support, the counselling and training given 

by the child developers, providing the care in time and adequately and 

supporting the development. 

SUGGESTIONS 

As a result of the study, which was carried out with the aim of determining 

the education need of the mothers, who apply to family health centers, about 

baby health and development via midwives’ point of views; the practices which 

were described from the midwives’ point of views and carried out for the 

pregnant and babies, the baby monitoring, the mothers’ needs of training about 

the health and development of the child were all evaluated with a child 

developer’s perspective. 

Majority of the midwives, who were included in the study, expressed that 

they carried out the pregnancy determination and monitoring, about half of them 

stated that, in addition to the pregnancy determination and monitoring, they also 

gave information to the pregnant about feeding, only four midwives stated that 

they gave information about prenatal and postnatal period and baby-care in 

addition to the pregnancy determination, pregnancy monitoring and feeding, 

they also carried out routine vaccinations to mothers and babies in the postnatal 

period and besides the vaccination monitoring they also performed routine 

controls in the baby monitoring. The midwives reported that the mothers asked 

questions about the supplementary food and they also emphasized that the 
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mothers should receive education about various subjects such as the breast-milk, 

the breastfeeding, individual differences in children, vaccination, child 

development, home accidents, family planning, and baby-care. Employing the 

child developers in primary health institutions and their counselling to families 

starting from the pregnancy about the child development will help meet the 

mothers’ training needs. What is more, as the study covers Kırşehir province, it 

is believed that the study will lead to local early response programs and 

interdisciplinary studies. 

In parallel with the findings obtained from the study the followings can be 

suggested; the child developers should be employed in all the primary health 

institutions, trainings should be given to the mothers with the babies starting 

from the pregnancy period, the child developers should be worked 

collaboratively in the trainings given to the pregnant and the mothers with babies 

and studies should be done to introduce the job of child development. The study 

is limited with the midwives in Kırşehir province. Carrying out further studies in 

the different provinces contribute to develop local response programs and lead to 

national and international interdisciplinary studies. 

The responses obtained in the interviews were written down by the 

researchers. Firstly, themes were created using the data obtained from the 

midwives who were included in the study group. The obtained data were 

commented in accordance with the predetermined themes by the researchers. 

The midwives were coded as E1, E2, …E34, their views were evaluated with 

descriptive analysis and quotations were also used in the results. 
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INTRODUCTION 

2019 Covid-19 (Coronavirus) pandemic has attracted attention as a third 

coronavirus outbreak in the 21st century after SARS and MERS outbreaks 

(“President of Republic of Turkey”, 2020) and was announced as a pandemic 

officially by the World Health Organization (WHO) in March 11, 2020. Such 

pandemic viral outbreaks affect societies in many ways, stopping the spread of 

the virus takes time since it requires global isolation, therefore, its economic and 

social consequences can be devastating (Alpago and Alpago, 2020). After the 

pandemic, family life has changed and parents have continued to work at home 

without a certainty how long the situation would continue while caring for their 

children. The process has also been challenging for parents to keep their children 

safe and busy at home after schools were closed. Parents and children have 

experienced increased stress during this period (Cluver et al., 2020). One of the 

measures taken after the Covid-19 outbreak was the declaration of a curfew for 

individuals aged 0-20 by the Ministry of Internal Affairs with the circular No. 

6235 and dated 03.04.2020 (Ministry of Internal Affairs, 2020). This measure 

which was taken to prevent the spread of the pandemic has had different effects 

for children of all age groups. The studies have shown that the vulnerability to 

safety and violence for children increases during school closures associated with 

emergency health situations. Although the literature focusing on the effects of 

Covid-19 pandemic on children is limited, psychological and behavioral 

problems (Jiao et al., 2020) and the increase in childhood obesity after the school 

closures are stated among these effects (Rundle et al., 2020) along with many 

physical and mental problems that the pandemic will bring for children (Wang et 

al., 2020). Besides, media, which is an important part of today’s life, has become 

holding more space in the lives of children spending time at home for a long 

time after the pandemic (Jiao et al., 2020). 

In the 21st century, media has become an integral part of child’s world. 

Over the past half century, the role of media in children’s lives has changed 

revolutionarily (Berk, 2013b). In media area covering many tools such as 

television, radio, book, newspaper, magazines, movies, video games, internet, 
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and social media, the media tools that children spare most of their times are 

stated to be television and computer games (Bee and Boyd, 2009; Berk, 2013a). 

However, with its position in life and its structure consisting of moving images, 

television is shown as the most effective one of these tools. Today, an infant 

aged averagely five months can be a television viewer when he/she cannot even 

sit without support (Aamodt and Wang, 2018). With the widespread use of these 

tools, a great majority of the children spend their time by being affected from 

these tools (Konuk Er, 2012). Therefore, the time spend with media tools affects 

and changes the lives of children. Since a life isolated from media is not realistic 

at this point, it is possible to say the effect of media on children is actually about 

how it is used. In fact, when they are used properly and accessible to everyone, 

media tools can cause significant changes in the lives of children who are 

involved in disadvantageous group such as poverty, ethnicity, forced migration, 

special needs or geographic isolation. It should be noted that media is a field 

having the potential to negatively affect the lifestyle and social fabric in addition 

to unlimited communication, commercial opportunities, access to new 

information and freedom to express oneself. Besides, media tools have now 

become an irreversible component of life. In the statement published by 

UNICEF in 2018, it is stated that more than 175 thousand children participate in 

the Internet environment every day around the world and digital access offers 

children some benefits and opportunities. It is also stated in the statement that 

this situation opens a door to some risks such as sexual abuse, cyberbullying, 

access to harmful content and abuse of private information of children 

(UNICEF, 2018). Another negative effect of media tools on children is that the 

time spent in front of media organs limits the time children can spare for more 

positive activities such as studying, reading useful publications, sleeping or 

performing tasks within the family (Yavuzer, 2001). Besides, media is important 

for children to get information and to express themselves (Akyüz, 2013). For 

example, while a child with cerebral palsy interacts online with his/her peers 

equally, his/her skills may become more visible than his/her disability for the 

first time in his/her life. On the other hand, a child who fled with his/her family 

from the war in Syria may have the chance to continue his/her education with 

the tablet and computer he/she uses in the refugee camp under the guidance of a 

teacher. On the contrary, personal information of a young person can be misused 

by marketers and shared over the internet or a game addiction can take over 

whole life of a child. Although these examples show individual effects, beyond 

that, media tools have the potential to affect the lives of hundreds of thousands 

of children by causing massive violence events (UNICEF, 2017). The 

determining potential of the media on human life has become more evident with 

the Covid-19 pandemic. In the pandemic period, in which more than three 

billion people are isolated in the world, digital areas are not only used for 

accessing information and services but they are also the areas where economic, 

educational, and social activities are conducted. Therefore, Covid-19 pandemic 
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increased the digital inequalities that existed before the pandemic (Beaunoyer, 

Dupéré & Guitton, 2020). 

        Media can have different effects on children in terms of their 

developmental stages. The American Academy of Pediatrics (AAP) does not 

recommend that children younger than 24 months be exposed to technological 

tools providing one-way communication (AAP, 2011). The related studies on the 

subject have revealed that television is a dysfunctional tool for educating babies 

(Anderson and Pempek, 2005). In addition, it was also stated that the rapid 

transitions and bright colors frequently used in baby videos can prevent normal 

development of attention and programs containing violence watched in infancy 

period predict violent behaviors of preschool and school children (Aamodt and 

Wang, 2018). However, the situation differs in the following years. In this years, 

the media can be distracting but it can also be improving for focusing capacities 

of children with appropriate durations and meaningful contents/programs 

(Galinsky, 2019). 

        Technological developments cause media tools to enter human life more 

and more every day. According to the results of the household use of 

information technology survey of TSI, 83.8% of households had the internet 

access from home in 2018. This rate was stated to be 80.7% in 2017 (TSI, 2018). 

Computer, internet, and mobile phone use rates of children in the age group of 

06-15 years were found as 60.5%, 50.8% and 24.3%, respectively (TSI, 2013). 

These rates are 48.2%, 36.9% and 11% for children in the age group of 06-10 

years and 73.1%, 65.1% and 37.9% for children in the age group of 11-15 years, 

respectively. Considering that these rates were prepared with the data of 2013, it 

can be said that this rate is much higher today. According to the results of the 

study conducted by TSI in 2013 with 6-15 year-old children, the mean age to 

start using computer is 8, the mean age to start using the Internet is 9 and the 

mean age to start using mobile phone is 10. 45.6% of the children use Internet 

almost every day. In addition, it was determined that children in the age group of 

6-15 years use internet for homework or learning purposes (84.8%) firstly, 

which was followed by playing games (79.5%) in the second place. 

        Although children start using the Internet at an early age, they cannot gain 

an adult understanding of the technical complexity of the Internet as a network 

system until the age of 10-11 years (no matter how long they use a computer). 

Children tend to view the Internet as a computer or a few simply connected 

computers until the age of 10. Around the age of 11, they gain a sophisticated 

and complex understanding that they begin to see the internet as a network-like 

system in which computing centers are connected with multiple computers (Yan, 

2006). This technical comprehension is seen as important in protecting children 

against the social risks of the Internet. A child who understands that complexity 

of the Internet is more likely to be aware of the risks that he/she may face online. 

Therefore, media time and content children are exposed until the age of 11, 

regarded as the beginning of adolescence, directly and indirectly affect the 
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development of children. In the Piaget’s theory of cognitive development, 

concrete operations period accepted as the middle childhood period comes to an 

end at the age of 11 and the adolescence period in which abstract thinking comes 

to the fore begins at the age of 12 (Miller, 2017; Wadsworth, 2015). This 

transformation in thinking way can leave children more vulnerable to the risks 

that may occur due to media in the period until the end of middle childhood. In 

addition, the content and context of the media exposed in childhood period tend 

to shape developmental characteristics (Barr, 2019). In this respect, the aim of 

this study was to determine how Covid-19 pandemic affected the media usage 

habits of 0-11 year-old children in terms of time and content. For this purpose, 

answers to the following questions were sought: 

a) What are the rates related to the use of media tools (television, tablet, 

computer, and telephone) before and during the Covid-19 pandemic? 

b) Do the media usage times of children differ significantly between the periods 

before and during the Covid-19 pandemic? 

c) What are the rates of using media in the pre- and during the Covid-19 

pandemic according to the children’s status of living in a metropolitan, 

gender, attendance to an educational institution and age group? 

d) What are the rates regarding the media contents used by the children before 

and during the Covid-19 according to the age groups? 

e) What are the rates regarding the usage types of media tools of children 

(alone, with an adult etc.)? 

METHOD 
    

    The study, investigating how Covid-19 pandemic affects the children’s usage 

habits of media tools (television, tablet, computer, and telephone), was 

conducted as a survey design in a quantitative model.  

       Sample Group of the Study  

       The sample group of the study was composed of parents with children from 

age range of 0-11 years in Turkey. Based on the method of sampling with an 

unknown population, the study was aimed to reach media usage information of 

at least 384 children based on the sampling method with an unknown population 

and 424 participants were reached. In the study where snowball and purposeful 

sampling methods were used together, firstly, a mother or father was reached 

(using e-mail and WhatsApp application) as snowball sampling method requires, 

then the sample was expanded by sending the form electronically to the people 

with 0-11 years old children known by the participants of the study.  

       Of the children participating in the study, 12.7% were in the age group of 0-

2 years (n=54), 42.9% aged between 3-6 years (n=182), and 44.3% (n=188) 

were in the age group of 7-11 years. While 48.1% of the children (n=204) were 

female, 51.9% (n=220) were male. 72.2% (n=153) of the children were residing 

in a metropolitan area and 27.8% (n=118) were residing in other provinces. 
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According to school attendance status, 80.7% of the children (n=342) continued 

an educational institution when Covid-10 pandemic occurred; whereas, 19.3% 

(n=82) did not attend any educational institution.  

       Data Collection and Analysis 

       The Questionnaire for “Children’s Media Usage Habits” used in the study 

was developed by the researcher. The form includes questions about the 

residence in a metropolitan area, children’s age, gender, along with their usage 

time and content of television, tablet, computer, and telephone. In addition, in 

order to determine how children used media tools (alone or with an adult), a 

question was asked for each media tool. For the form prepared, approval was 

obtained from a total of three experts; two from the field of child development 

and one from the field of preschool education. There are a total of 20 questions 

in the form and it takes an average of 15 minutes to complete the form. The data 

of the study were collected between 05.05.2020 and 27.05.2020. The 

participants filled out the forms sent online and returned to the researcher.  

In data analysis, SPSS software was used and along with percentage and 

frequency analysis, t-test was applied for the situations where the differences are 

investigated according to gender, place of residence and school attendance since 

the data showed normal distribution. ANOVA test for the distribution related to 

the media usage time of the children before and after the pandemic according to 

the age groups and Scheffe test for the results related to the media usage times of 

the children before and after the pandemic according to age groups were used. 

The value of p<0.05 was accepted for the significance. Distribution regarding 

the media usage times of the children before and after the pandemic according to 

age group and their way of using media tools (alone, with parents etc.) are 

presented in graphics. 

Ethical Considerations 

       Since the study was related to Covid-19, after making scientific research 

application to the General Directorate of Health Services, the Ministry of Health 

before starting the study and obtaining the approval, ethics committee approval 

was obtained from Kırklareli University Health Sciences Institute. In addition, 

voluntary consents of the parents who completed the questionnaire for 

“Children’s Media Usage Habits” were obtained.  

RESULTS  

       The results of this study conducted to investigate how media usage habits of 

children differed before and after Covid-19 pandemic are presented in tables and 

figures. Table 1 shows distributions of children regarding their usage times of 

media tools in the pre- and during the pandemic periods.  
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Table 1: Descriptive analysis on the children’s usage times of media tools 

(television, tablet, computer, and telephone) in the pre- and during the pandemic 

periods. 

 n x̄ Sd 

Before the pandemic 424 3.17 2.15 

During the pandemic 424 6.17 3.75 

 

        According to Table 1, it was found that while the children’s mean usage 

time of media tools before the pandemic was 3 hours (x̄= 3.17), this time was 

almost doubled during the pandemic (x̄=6.17). Table 2 shows the t-test results 

regarding the difference between pre- and post- pandemic media usage times of 

the children according to their status of living in the metropolitan area.  

Table 2. T-test analysis results regarding the difference between pre- and during 

the pandemic media usage time of the children according to their status of living 

in the metropolitan area. 

 Place of residence n x̄ Sd df t p 

Before the pandemic 
Metropolitan 306 3.15 2.10 422 -.37 .71 

Other 118 3.23 2.29 197.09 -.35 .72 

During the pandemic 
Metropolitan 306 6.30 3.86 422 1.17 .24 

Other 118 5.83 3.45 236.20 1.23 .22 
 

      When Table 2 was examined, as a result of the t-test conducted for the 

difference between media usage times before and during the Covid-19 pandemic 

according to children’s status of living in the metropolitan place, it was seen that 

media usage times of children living in a metropolitan area were similar with the 

children who were not living in the metropolitan place, it did not show  a 

significant difference compared to the children who were not living in the 

metropolitan area during the pandemic (p>0.05) but there was a more increase in 

the media usage time of children living in the metropolitan area after the 

pandemic. Table 3 shows t-test results regarding the difference between the 

media usage times of the children before and during the pandemic according to 

their gender.  

Table 3: T-test analysis results regarding the difference between pre- and during 

the pandemic media usage times of the children according to their gender. 

 Gender n x̄ Sd df t p 

Before the pandemic 
Male 220 3.31 2.31 422 1.42 .15 

Female 204 3.01 1.97 419.02 1.43 .15 

During the pandemic 
Male 220 6.37 3.88 422 1.12 .26 

Female 204 5.96 3.61 421.99 1.13 .25 
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       According to Table 3, as a result of the t-test conducted for the difference 

between media usage times of the children before and during the Covid-19 

pandemic according to their gender, it was determined that there was no 

significant correlation between media usage times and the gender of the children 

(p>0.05). Table 4 shows t-test results regarding the difference between the pre- 

and during the pandemic media usage times of the children according to their 

attendance to educational institution. 

Table 4: The results of t-test analysis regarding the difference between pre- and 

during the pandemic media usage times of the children according to their 

attendance to educational institution. 

 

Attendance to 

educational 

institution before the 

pandemic 

n x̄ Sd df t p 

Before 

the 

pandemic 

Yes 342 3.42 2.01 422 4.93 .00 

No 82 2.14 2.40 109.85 4.43 .00 

During 

the 

pandemic 

Yes 342 6.84 3.46 422 8.08 .00 

No 82 3.36 3.63 118.86 7.85 .00 

 

       When Table 4 was examined, as a result of the t-test conducted to determine 

if or not there was a significant difference between pre- and during the pandemic 

media usage times of the children according to their attendance to educational 

institution, it was determined that children attending an education institution 

before the pandemic used significantly media tools more during the pandemic 

compared to the children who were not attending an educational institution 

(p<0.05). It was remarkable that this significance was at a high level. Table 5 

gives the ANOVA analysis results showing the difference between the pre- and 

during the pandemic media usage times of the children according to their age 

group.  

Table 5: ANOVA analysis results regarding the difference between the pre- and 

during the pandemic media usage times of the children according to their age 

groups  

Score Group n x̄ sd Source of variance Sum of 

squares 

sd Mean 

of 

squares 

F p 

Before 

the 

pandemic 

 

0-2 

years 
54 .88 1.48 

Before 

the 

pandemic 

Intergroup 407.92 2 203.96 55.00 .00 

3-6 

years 
182 3.02 2.00 Intra-group 1561.16 421 3.70 

  

7-11 

years 
188 3.97 1.95 Total 1969.08 423 
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Total 424 3.17 2.15       

During 

the 

pandemic 

0-2 

years 
54 1.44 1.65 

After the 

pandemic 

Intergroup 1549.18 2 774.59 73.64 .00 

3-6 

years 
182 6.18 3.02 

Intra-

group 
4427.89 421 10.51 

  

7-11 

years 
188 7.52 3.74 Total 5977.08 423 

   

Total 424 6.17 3.75       

 

      When Table 5 was examined, as a result of the one way analysis of variance 

(ANOVA) conducted to determine if or not the media usage time showed a 

significant difference before and during the pandemic according to the age 

groups, the difference between the arithmetic means of the age groups was found 

to be statistically significant [F=55.003 and 73.648; (p<0.05)]. In order to 

determine which group causes the significant difference determined, Scheffe 

multiple comparison technique, one of the complementary post-hoc analysis 

techniques, was preferred. The reason behind why Scheffe test was preferred 

was that the test is sensitive to alpha type error. Table 6 shows the results of the 

Scheffe multiple comparison analysis.  

Table 6: Results of Scheffe Test regarding the pre- and during the pandemic 

media usage times of the children in terms of their age groups 

 (I) age group (J) age group Significant 

difference (I-J) 

p 

Before the pandemic 

0-2 years 
3-6 years -2.13* .00 

7-11 years -3.08* .00 

3-6 years 
0-2 years 2.13* .00 

7-11 years -.95* .00 

7-11 years 
0-2 years 3.08* .00 

3-6 years .956* .00 

During the pandemic 

0-2 years 
3-6 years -4.74* .00 

7-11 years -6.07* .00 

3-6 years 
0-2 years 4.74* .00 

7-11 years -1.33* .00 

7-11 years 
0-2 years 6.07* .00 

3-6 years 1.33* .00 

* The mean difference was significant at the level of 0.05. 

 

When Table 6 was examined, as a result of the Scheffe Test conducted to 

determine if or not there was a significant difference between the media usage 

times of children before and after the pandemic according to age group, all 

groups were seen to have significant differences with each other.  
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Figure 1: Distributions Regarding Media Tool Usage Times of the Children 

Before and During the Pandemic According to Their Age Groups  
 

Accordingly, since the time spend with media tools increased with 

increasing age, it was remarkable that the highest difference was observed 

between the age group of 0-2 years and the age group of 7-11 years. Figure 1 

shows children’s distribution regarding the pre- and post-pandemic media tool 

usage times according to the age group.  

When Figure 1 was examined, it was seen that the media tools usage times 

before the pandemic increased after the pandemic. Accordingly, while the 

highest increase was seen in the rate of watching television from media tools in 

the age groups of 0-2 years and 3-6 years, this change was valid for the children 

in the age group of 7-11 years for all media tools including television, tablet, 

computer, and telephone.  

Figure 2 shows the distribution of the children regarding the television 

contents they watched before and during the pandemic according to their age 

groups. When Figure 2 was examined, compared to the period before the 

pandemic (7.7%), television was mostly watched due to the contents for 

educational purposes (distance education etc.) (47.9%) during the pandemic and 

the highest difference here belonged to the children in the age group of 7-11 

years. It was determined that the children in the age group of 0-2 years (70%) 

who did not watch television before the pandemic decreased more than other age 

groups (40%) and children in this period watched mostly the children’s 

programs on television (cartoons, etc.).  
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Figure 2: Distributions Regarding the Television Contents the Children 

Watched Before and During the Pandemic According to the Age Groups 

   

 

Figure 3: Distribution Regarding the Tablet Contents the Children Used Before 

and During the Pandemic According to the Age Group. 

 

Figure 3 gives the distribution regarding the tablet contents the children 

used before and during the pandemic according to the age group. When Figure 3 

was examined, it was found that while no significant change was observed in the 

pre- and during the pandemic use of tablets for age group of 0-2 years, the tablet 
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usages of children in age group of 3-6 years increased in terms of education, 

child programs, and game. It was determined that the tablet usage in age group 

of 7-11 years increased mostly for educational purposes.  

 

Figure 4: Distribution Regarding the Computer Contents Used by The Children 

Before and During the Pandemic According to the Age Group 

  Figure 4 shows distribution of the children regarding the computer 

contents they used before and during the pandemic according to their age group. 

When Figure 4 was examined, the computer usage rates of the children in the 

age groups of 3-6 and 7-11 years increased during the pandemic compared to the 

period before the pandemic, this increase was for children programs and games 

for age group of 3-6 years and it was obtained for educational purpose for the 

age group of 7-11 years. No significant difference was seen regarding the 

computer use for the age group of 0-2 years.  
 

Figure 5 shows the distribution of the children regarding the telephone 

contents they used before and during the pandemic according to age groups. 

When Figure 5 was examined, the most significant difference in the age period 

of 0-2 years was seen to be the decrease in the rate of children who did not use a 

telephone. Children in this period was seen to use telephone mostly for watching 

children programs. It was determined that telephone was used more frequently in 

the age group of 3-6 years during the pandemic and telephone was mostly used 

for gaming purposes during the pandemic. While no significant increase was 

found in the rate of telephone use in children from age group of 7-11 years, the 

children in this period were seen to use telephone mostly for educational 

purposes during the pandemic.  
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Figure 5: Distribution Regarding Telephone Contents They Used Before and 

During the Pandemic by Age Group. 
   

 

Figure 6. Children’s Ways of Using Media Tools 
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Figure 6 shows the ways the children used media tools. When Figure 6 was 

examined, children’s ways of using television (49.5%), tablet (34.2%) and 

telephone (29.9%) from the media tools were seen to be mostly “sometimes with 

parents or with an adult or alone”. In computer, this option was in the second 

place with the rate of 26.7%. It was remarkable that the rates of “Mostly alone” 

and “Always alone” options reflecting children’s ways of using media tools were 

also high. 

DISCUSSION AND CONCLUSION 

COVID-19 is not the first virus to threaten humanity and will not be the 

last. It is necessary to use effective strategies that empower families in order to 

adapt the future, to be ready and to stay safe (Cluver et al., 2020). Therefore, 

parents need to behave consciously about how they should behave towards their 

children after extraordinary situations such as pandemic. One of the subjects 

they should be aware of is the media usage time of children and media contents. 

In fact, this situation may differ according to the development periods and needs 

of the children. Today, the time children spend in media increases due to many 

reasons such as the change of family structure (Atay & Çelebi Öncü, 2015), the 

development of digital technologies (AAP, 2001), the change of the game 

concept (Aktaş Arnas & Sarıbaş, 2020) and pandemic (Beaunoyer, Dupéré & 

Guitton, 2020).  

According to the results of a study investigating how Covid-19 pandemic 

affect children’s media usage habits, children’s usage times of media tools 

determined to be already high before Covid-19 pandemic were determined to 

increase after the pandemic. While the rate of watching television was 18.3% for 

three hours and more before the pandemic, this rate increased to 54.2% during 

the pandemic. While the rate of children using tablet for three hours or more was 

1.9% before the pandemic, this rate was seen to be 25.5% during the pandemic. 

The rate of computer usage which was 0.5% before the pandemic, increased to 

11.4% during the pandemic. Similarly, while the rate of using telephone for 

three hours and more was 4.7% before the pandemic, this rate also increased to 

18.3% during the pandemic. These rates, found as a result of the study, are seen 

to be quite far from the recommendations of the American Academy of 

Pediatrics (APA) stating a period for a baby without a screen and an hour of 

quality screen media a day for the ages between two and five. It is believed that 

the imposition of a curfew on individuals aged between 0-20 years in accordance 

with the measure taken with the Circular No. 6235 and date of 03.04.2020 by the 

Ministry of Internal Affairs after the pandemic affected the time children spent 

at home and increased the time they used with media tools (Ministry of Internal 

Affairs, 2020). In a study conducted in the United States of America, it was 

determined that preschool children watched content for more than two and a half 

hours a day on various media platforms (television, tablet, phone, computer). In 

the study, the alarming amount of media that preschool children were exposed 
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was partially attributed to parents who felt that the content of the programs 

benefited children and facilitated their learning process (Flynn, Wong, Neuman, 

& Kaefer, 2019). Besides, reasons such as the decrease in children's playtime 

outdoors, health conditions, safety concerns, and limitation of environmental 

facilities seem to be related to the increase in the time children spend with media 

tools (Aktaş Arnas & Sarıbaş, 2020). Children who remained in quarantine after 

the Covid-19 pandemic were directly affected by this situation. In a related 

study, it was determined that post-traumatic stress disorder scores of children 

who remained in quarantine were four times more compared to their peers who 

were not in quarantine and 30% of children who were isolated or remained in 

quarantine met the criteria for post-traumatic stress disorder (Sprang & Silman, 

2013). It was found in the study by Jiao et al. (2020) that children between the 

ages of 3-18 mostly showed behaviors such as inability to leave the family, 

distraction, being angry quickly, and hesitation to ask questions after Covid-19. 

Again, in the same study, they stated that the factors reducing these negative 

feelings and situations in children were having fun primarily in the media, 

reading and doing physical exercise. When the results of the study were 

evaluated with the current literature, the fact that the media is easily accessible 

for children, it contains elements such as mobility and colorfulness appealing to 

children, environmental facilities are limited and families’ perception of the 

media as a caregiver or a distraction factor is believed to increase the media 

usage time of children. 

In another result of the study, media contents were seen to increase with the 

educational dimension (distance education, eba, zoom, educational activities 

etc.). It was found that children in the age group of 7-11 years mostly used 

media for educational purposes. In addition, children in this age group had 

access to distance education mostly via television. With the closure of schools 

during the Covid-19 pandemic, distance education process started and children 

were seen to use all media tools, including television more to access educational 

content. Besides, it was determined as a result of the study that children used 

media tools more for children programs, game or even adult programs in 

addition to educational contents since they spent more time at home during the 

pandemic. In the study by Rideout (2016) who investigated the children’s media 

usage habits in the United States, it was found that the media-oriented activities 

enjoyed by 8-12 years old children at most were watching television, listening 

music and playing digital games. It was determined that the media tools children 

spared the most time on a daily basis were television, tablet, telephone and 

computer, respectively, and the media activities for which they spared time at 

most were watching television/DVD and playing digital games, respectively.  

Based on the results of the study, the time children spent a lot on media 

contents for a long time brought the concepts such as game and internet 

addiction into mind (Hazar & Hazar, 2017). Long-term and out-of-control use of 

media tools, which are described as a behavioral addiction, can cause children to 
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experience many problems, particularly social and emotional problems 

(Pallasen, 2015). Considering the results of the study conducted by TSI in 2013 

with children in the age group of 6-15 years (TSI, 2013), it was found that the 

mean age of starting to use computer was 8, the mean age of starting to use the 

Internet was 9, and the mean age of starting to use cell phone was 10. The results 

of this study indicated that the age of using media tools may have declined over 

the past seven years and the Covid-19 pandemic triggered this situation.  

 Starting from the results of the study, considering that the time of using 

media tools was higher than the necessary time for children before and during 

the Covid-19 pandemic, they stay alone with media tools and thus considering 

the variety of the contents in online environments, it is clear that the boundaries 

should be drawn well by parents. Considering the positive aspects of the media 

as well as its negative aspects when misused, it is necessary to guide parents in 

reconsidering the educational, distracting, and caring roles of the media. It seems 

important to direct children, who have to spend a long time at home due to 

extraordinary situations such as pandemic, to activities that allow them to 

develop physically, mentally and psychosocially and to ensure that children use 

media tools effectively in this process. It is necessary to consider that time 

children spend alone with media can bring risks such as inappropriate content, 

cyberbullying, and collecting and sharing personal information (Sarıkaya and 

Seferoğlu, 2018). 

 As in every study, there are also limitations in this study. In terms of the 

method, it can be asserted that the data collected in the study were limited to the 

questionnaire prepared by the researchers and the children participating in the 

study were not in the disadvantaged group. For this purpose, in future studies 

children in the disadvantaged group in terms of accessing media tools (tablet, 

computer etc.) can be studied. These studies are believed to be effective in terms 

of showing the difference in today’s world where distance education is used 

extensively. In addition, it can be recommended to conduct studies showing the 

effects of media usage rates increasing with the Covid-19 pandemic on 

children’s behaviors. It is considered important to guide parents of children, who 

use media tools in addiction level during the pandemic, and to conduct projects 

for this issue. It is believed that the results of the study will be a reference to the 

literature on children and media after a possible second wave or a new virus 

outbreak.  
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INTRODUCTION 

The World Health Organization declared 2020 as the "International Year of 

Midwives and Nursing" in the world due to the 200th birthday of Florence 

Nightingale, who is considered to be the founder of modern nursing. The aim is 

to develop, strengthen and raise the profile and status of nurses and midwives 

worldwide. 

Nurses and midwives, who make up the largest part of the world's health 

workforce, are the backbone of healthcare services. Nurses work in healthcare at 

all levels, from primary care to the most specialized levels of hospital care. 

According to the World Health Organization, nurses will perform an increasing 

number of duties in both acute and chronic patient care in 2020 and beyond. 

Despite the large number of nurses in the health system, they remain in the 

background. The reason for this may be that nurses are not given the 

competencies and competencies that they should have, or nurses do not make the 

necessary effort to do so. Therefore, there is a need to improve the professional 

capacities of nurses. 

When inventions and innovations are put into practice in the field of health, 

there are developments and changes as a result. As in every field, change causes 

changes in the field of health and patient care practices. Change is occurring 

rapidly in the health system. Nurses need effective leaders and executive nurses 

who adopt leadership spirit and attitude in order to keep up with this change. 

Nurses should learn and develop management and leadership behaviors in order 

to carry the nursing profession to the future by using their transformative, 

integrative, advocating, healing, participatory and problem solving powers, and 

transferring them to future generations to train leader nurses. The inclusion of 

complex technology and intense human relationships in nursing services makes 

it obligatory for manager nurses to show leadership behaviors (Yılmaz, 2021-1). 

Today, nurses must be aware of their power, take risks and fight in order to be 

successful, by giving up the role of victims. In order to bring the delivery of 

nursing services to a contemporary level, nurses must be good managers and 

leaders (Ardahan, 2021-1). Nursing leaders need to be trained in order to move 

the nursing profession to the desired future. In order to ensure professionalism in 
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nursing, a program for developing leadership skills of nurses should be planned 

and implemented. 

In this study, firstly, introductory information about the management, 

manager, health and hospital management and manager, matrix structure of 

health institutions and especially hospitals will be included in order to 

understand the subject more. Then, there will be explanations about the concept 

of nursing and nursing services management and nurse administrators. The 

concept of leadership, after information about nurses in nursing leadership and 

some of their leaders as role models to take account of the famous nurse leaders 

in the world and Turkey will be introduced. 

GENERAL INFORMATION ABOUT HEALTH AND HOSPITAL 

MANAGEMENT AND MANAGEMENT 

It is seen as a necessity for leader nurses to have knowledge about basic 

management, health management, hospital management and management, 

project management and matrix organization structures. Therefore, information 

about these concepts will be given briefly. The definition on which management 

scientists agree most; "management is doing business through others" (Ak, 

1990-3; Ak, 1991-15). The management process is the whole of planning, 

organizing, directing and controlling functions for the realization of the desired 

purpose (Hicks, 1979-55) 

Health care management; Planning, organizing, managing and controlling 

resources in providing health services to individuals, organizations and society, 

meeting the demands and needs for medical care and a healthy environment, 

performing the procedures in an efficient, effective, economic, quality, 

accessible, respectful to human and patient rights and evaluation process and is a 

specialized discipline of general management (Ak, 2020-2), (Ak, 2020-2), (Ak, 

2020-2). 

Manager; It is the person who has the power to manage, manages an 

organization and ensures that the factors of production are brought together for 

the production of goods and services. A manager is someone who works with 

others and tries to achieve the goal through them. If the health manager; It can 

be defined as the person who ensures the provision of health services in 

accordance with the purposes, with and through other people (Ak, 2020-5). 

Hospital management; is the science and art of using resources efficiently, 

economically and in harmony with each other in order to achieve the goal of 

achieving health-related work with group efforts in hospitals, and to produce 

better quality, more efficient and cheaper health services with minimum expense 

(Ak, 1990-94), (Beyatlı, 2017-22), (Kavuncubaşı, 2000-97), (Ağırbaş, 2016-17), 

(Tengilimoğlu, 2017-17). 

The person who ensures the fulfillment of the process consisting of 

planning, organization, execution and supervision steps, which are management 

duties in hospitals, is called the hospital manager. Hospital management is a 
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specialized and separate field of application and type of general management. 

Operational aspect of health management is an application that has come to the 

fore (Ak, 2020-17), (Ak, 1990-99), (Snook, 1981-31). 

Project; It is a temporary attempt by a limited number of resources to create 

a unique, completely new product or service with definite start and end times, 

but not defined. Project management; is a process involving planning of the 

project, organizing functions around a project different from the units in the 

command organization, forming and managing project teams, ensuring a higher 

degree of coordination and supervision than the traditional command 

organization. (Ak, 1990-28) 

Matrix structure in hospitals; is the superposition of vertical and horizontal 

organizational structure. Within the organization, there is a hierarchical structure 

in which routine works are carried out and a horizontal organizational structure 

where separate projects are implemented. In order to talk about the matrix 

organization; It is necessary to have four components: matrix structure, matrix 

culture, matrix systems and matrix behavior. In the matrix organizational 

structure; Members of the organization are responsible to two different 

superiors.  

Within the project-type organizational structure, the formation of project 

teams is anticipated to achieve certain objectives. Project teams consist of 

members of the organization coming together from various levels and 

departments of the organization depending on the objectives to be achieved. 

With the realization of the objectives, the members of the project team return to 

their former positions in the organization and the project organization 

disappears. There is a dual order-command relationship in the matrix 

organization. Functional and project managers have to use their authority 

together. There are two types of managers in the matrix organization structure. 

These managers are classified as functional managers and project managers. 

Considering the matrix organizational structure in terms of hospitals, the project 

managers are physicians. What distinguishes functional managers from project 

managers is their area of expertise. Each specialist is the manager of his / her 

own project. Other members of the team other than physicians, such as nurses, 

pharmacists, dieticians, physiotherapists, social workers, clinical psychologists, 

etc. have to work as a team with more than one manager on a working day (Ak, 

2020-19). In the matrix organizational structure, the source of authority is not 

position or position, but knowledge and ability. 

NURSING CONCEPT, NURSING MANAGEMENT AND 

MANAGER 

Nursing is a profession that focuses on protecting and improving the health 

of the individual, family and society, aiming to reach the ideal health level and 

quality of life. Nurses according to the Nursing Law; It is the authorized health 

personnel in charge of applying the treatments given in writing by the physician 
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except in emergency situations, determining the health-related needs of the 

individual, family and society that can be met by nursing interventions in every 

environment, and planning, implementing, supervising and evaluating nursing 

care within the framework of the needs determined within the nursing diagnosis 

process (Kaya, 2018-25). 

Nurses and nursing managers have important influences and roles in the 

successful management of hospitals. Nursing management is concerned with 

planning, organizing, staffing, conducting and controlling nursing activities. 

Nursing management; Providing effective and efficient patient care and the 

satisfaction of the service provided group ensures that the hospital reaches its 

goals (Çetinkaya, 2019-152). 

The nursing services management process is the provision and economic 

use of manpower and financial resources in the maintenance of the processes of 

protecting the health of the individual, making it valuable, and treating it when it 

is impaired, through the nursing service personnel. The person who plans, 

organizes, manages, supervises and reports the patient care and related processes 

in preventive and curative health services and manages the nursing services is 

called the nursing manager (Ak, 2020-20). 

QUALIFICATIONS AND DUTIES OF MANAGER NURSES 

A manager nurse must have the following qualifications: Management 

skills, safe behavior, effective listening, problem solving and correct judgment, 

establishing positive relationships between individuals, preventing conflicts by 

applying problem solving techniques, being impartial and unbiased, open to 

professional developments and innovations, making critical decisions, preferably 

nursing to complete a master's degree in the subject and a program in health and 

hospital management. The nurse manager is the person in charge, authorized and 

responsible for managing the nursing services in line with the modern hospital 

management principles and the goals of the institution. 

In this context, nurse managers, making patient care decisions in nursing 

services, determining implementation standards, planning, creating an 

organizational structure, making job descriptions of nurses in all positions, 

recruiting, in-service training, efficient employment of nurses, processing all 

kinds of medical records into the information system, It should fulfill the duties 

of providing material and moral motivation, solving problems, ensuring 

communication and coordination, supervision and reporting (Ak, 2020-20). 

THE LEADERSHIP CONCEPT 

Leadership is the sum of the knowledge and skills to gather a group of 

people around specific goals and to mobilize them in line with these goals 

(Bayram, 2013). Leadership is the ability to recognize opportunities that are not 

visible to everyone and to use these opportunities for the benefit of the 

organization. Leadership is also the power to influence others and to enable 
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individuals to work enthusiastically in line with the jointly determined vision 

(Soyluer, 2010), (Ardahan, 2017-141). Leadership is the process by which a 

person mobilizes and directs others to achieve certain personal or group goals 

under certain conditions (Eren, 2003), (Koçel, 2003-583). 

LEADERS CHARACTERISTICS AND COMPETENCES 

A leader uses his energy, stamina, and critical thinking skills in decision 

making to realize a vision. The leader trusts personal intuition and then supports 

facts, willingly accepts responsibility and follows the results of the measures 

taken, identifies the needs of others, deals with people, skillfully coaches, 

communicates and advises. The leader is easy in its standard setting, examines 

multiple options to flexibly achieve the goal, is reliable and uses information 

from various sources according to the source. In order to be successful, a leader 

needs the specific skills, knowledge and abilities, namely the competencies 

mentioned above. The pressures of the healthcare industry have initiated the 

review of a number of core competencies for a leader. Education programs in 

health management work with national coalition groups and health management 

practitioners to bring out agreed competencies. In these studies, leadership styles 

related to healthcare personnel are discussed as shown in Table-1. 
 

Table- 1- Leadership Styles for Health Care Personnel 

Style Definition Application 

Coercive Demanding and power based Prolematic employees 

Participative Soliciting input and allowing 

decision making 

Most followers 

Pacesetting Setting high performance standads Highly competent 

Coaching Focul on personal development Top level 
 

Some of the competencies are technical, such as having analytical skills 

such as fully understanding the law and being able to market it. Some of the 

competencies are behavioral, such as determination, being an entrepreneur, and 

the ability to maintain a good work / life balance. As people rise in 

organizations, their behavioral competencies are a bigger determinant of their 

success as leaders rather than their technical competence (Thompson, 2017-II) 

DIFFERENCES AND RELATIONS BETWEEN MANAGER AND 

LEADER 

There are leaders who are good managers, and there are managers who are 

good leaders, but usually no situation is the norm. In healthcare, it is particularly 

important to recognize this as both are needed. Healthcare is unique in that it is a 

service industry dependent on a large number of highly trained staff and trade 

workers. Regardless of the environment, hospital, long-term care facility, 

outpatient center, medical device company, insurance company, responsible care 

organization, or other healthcare organization, leaders as well as managers need 
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to move the organization forward while maintaining current operations. This is 

done by leading and managing employees and ensuring good business practices. 

Leaders generally take a more external focus, while managers' focus is more 

internal. While leaders need to make sure that healthcare facilities are working 

properly, they tend to spend most of their time communicating and adapting to 

outside groups that could benefit or influence their organization. The focus of 

the manager and leader is shown in Figure-2. 
 

 

Figure 2: Leadership and Management Focus (Thompson,2017-II). 
 

There is an overlap between leaders and managers in various fields, but a 

distinction remains for specific roles and responsibilities. Leaders have a certain 

competence that requires more forward thinking than managers. The 21st 

century has entered with some of the biggest leadership challenges to date in 

healthcare. Critical staff shortages, limited resources, and increased government 

regulations have provided an environment that yearns for leaders who care about 

the organization and its employees but still can handle the big picture. Every 

leader can be a manager, but it is not possible for every manager to be a leader at 
the same time. Management is a profession and emerged with the establishment of 

businesses, leadership is a form of behavior (Sağlam, 2014). To fulfill management, 

to carry responsibility and to carry out. Leadership, on the other hand, is to influence 

and guide about orientation (Bayram, 2013). While being a manager is task oriented; 

Leadership is viewed as inspiring organizations and people to change. (Korkmaz, 

2012-3), (Leblebici, 2008-61), (Newstrom, 1997) Although there are opinions in the 
literature that leadership is a function of administratorship, many researchers are of 

the opinion that leadership requires more skills than management. The differences 

between manager and leader are shown in figure-3. 
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Table-3- Differences Between Management and Leadership, (Hughes,2006; 

Ardahan,2017-142) 

 

THE EXECUTIVE'S ROLE IN LEADERSHIP DEVELOPMENT 

AND SUCCESS PLANNING 

Health institutions have a complex structure. Therefore, they face 

difficulties arising from internal and external environments, and the leadership 

skills of managers at all levels of the organization are greatly needed and valued. 

Organizations high operational performance and success depend on strong 

leaders. 

Senior managers ensure that managers in the organization have the 

knowledge and skills necessary to provide effective leadership to achieve 

desired organizational performance levels. They also play an important role in 

subordinate upbringing planning to ensure that vacancies at the middle and 

upper levels of the organization are filled with skilled leaders due to retirement, 

layoffs, and promotions. Therefore, the main responsibilities of managers are to 

train future leaders and to plan succession through leadership development 

initiatives for their subordinates. 

Leadership development programs are specific organizational services 

generally offered to develop the competencies, skills and leadership of 

management personnel in healthcare organizations. Such initiatives serve to 

increase leadership skills and behavior, as well as ensure stability in 

organizational talent and culture through career development and succession 

planning. Leadership development programs for managers, leadership 

development; It gives positive results such as improving the skills and quality of 

the workforce, increasing organizational efficiency, decreasing the personnel 

turnover rate and reducing the related expenditures. Hospitals with leadership 

development programs had more patients and patient income, higher occupancy 

rates, and higher overall profit margins than other hospitals. However, many 

healthcare organizations have developed programs that address leadership 

development not only at the executive level but at all levels of the organization, 

requiring all managers to participate in these programs in order to strengthen 

their management and leadership skills and contribute to organizational 

performance (Rubino, 2017-I). 
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LEADERSHIP STYLES AND CONTEMPORARY MODELS IN 

LEADERSHIP 

Leadership models provide a broad understanding of individuals' leadership 

philosophy. Styles show a certain leadership behavior. Various authors have 

tried to explain different leadership styles depending on their training, 

competencies, motivations, experiences and personal needs. The leader should 

not be used in a coercive leadership style unless he is dealing with a highly 

problematic subordinate or is in an emergency and requires immediate action.  

For longer periods of time, leadership styles such as participatory, pacing 

and coaching should be used more effectively in healthcare settings. The leader 

sets high performance standards for research scientists or critical care nurses 

followers. This means employees are very effective and very competent when 

they are self-motivated. A coaching style is recommended for the highest level 

staff in an organization. With this style, the leader focuses on the personal 

growth of his followers rather than his job duties. This is suitable for followers 

that the leader can trust and those who have proven their competence. Today's 

healthcare industry does not offer any kind of leadership model. However, they 

want to have information about the contemporary leadership models shown in 

Table-4. 

Table 4: Contemporary leadership Models (Rubino,2017-I). 

 

LEADERSHIP PROTOCOLS 

Health managers are expected to behave in a certain way. Leaders are role 

models for their organizations employees and they need to be aware that their 

actions are always being monitored. A healthcare leader should provide the 

sample model needed to send the right message to employees. These convenient 

ways in which a leader acts are called protocols. Professionalism is essential for 

good leadership. This is reflected not only in people's behavior, but also in their 

demeanor and clothing. A leader who comes to work in sloppy clothes or 

exhibits rude or bad behavior will not be respected by his followers. However, 

the trust and respect of the audience for the leader is very important. Employees 

who do not trust their leaders will constantly question certain aspects of their job 

and will not mind doing a good job. These behaviors will lead to low 
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productivity and poor service. Even a leader's mood can affect employees. A 

confident leader can instill in his Optimism and passion for his job the same 

qualities in workers. Such enthusiasm is almost always contagious and passed on 

to others within the organization. The same can be said of a leader who is weak, 

negative, and clearly unwilling to have a job. Table-5 shows the key to 

leadership protocols. 

Table 5. Key Leadership Protocols 

 
Leaders must be very visible throughout the organization. This can give 

employees a sense of stability and confidence in the business, ensuring that 

senior people are "at the helm". If a leader can show his staff that he cares about 

them, what is happening and taking appropriate follow-up actions, this will help 

him achieve certain standard goals. Leaders must be careful and open 

communicators, take calculated risks, admit that they are not perfect, if there are 

mistakes in what is said or done, they should be able to put them aside and move 

on to more urgent current issues. Health leaders today need to balance many 

agendas. To do this, a set of protocols must be followed that allow for system 

thinking. The Master Leadership framework takes these into account, 

encouraging competing values and the leader to become a motivator, visionary, 

analyst and task manager based on immediate concern. (Rubino, 2017-I). 

BARRIERS AND CHALLENGES IN LEADERSHIP 

Healthcare leaders face many situations that need to be addressed when 

leading their organizations. Some can be thought of as obstacles that, if not 

managed properly, will constrain leadership capacity. Some of the more critical 

ones in today's healthcare world are presented in Figure-6. 
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Table-6-Key Health Care Leadership Barriers and Challenges 

 
In practice, many regulations and laws are in place, which can sometimes 

hinder innovative and creative business practices, due to the complex healthcare 

system. Leaders are sometimes expected to think outside of existing laws, that is, 

to go beyond the usual reactions to a situation, to present new ideas for the 

development of their business. This can be difficult when many restrictions have 

to be taken into account. The healthcare industry is unique. Medical institutions 

such as hospitals, health groups, insurance companies in the system are not 

always easily controlled by major players and physicians. This requires the 

healthcare leader to find ways to involve doctors in setting a direction, 

monitoring quality of care, and performing other administrative functions. 

Healthcare leaders should pay special attention to physicians in the current 

era to overcome any resistance to change as the healthcare system evolves. 

Technology is a costly necessity in any work environment. Information system 

management and new medical equipment are particularly expensive for modern 

healthcare facility or application due to rapidly changing data collection 

requirements and medical advances in the field. Healthcare leaders should assess 

their organizations' capabilities for new technology and determine whether their 

systems and equipment are preventing future progress. Healthcare leaders cannot 

succeed if their organizations have outdated systems and outdated support 

devices. Electronic medical records, wireless devices and computerized systems, 

as well as advanced medical equipment and new medicines, will be the leader's 

must-have items to manage the healthcare facility in the 21st century. Security 

concerns have traditionally been a management responsibility. However, safety 

has become such an important issue in today's world of healthcare that leaders 

must be included in its control and take responsibility for developing a safety 

culture. Healthcare leaders need to focus on demonstrating not only operational 

excellence, but also achieving high quality standards to ensure the financial 

stability of their organizations. 

MANAGEMENT AND LEADERSHIP IN NURSING 

Within the healthcare personnel group, nurses are the people who use the 

authority given to them and are primarily responsible for patient treatment and 

care practices in the unit where they work. Nurses performing these duties; They 

are selected from among the nurses in line with the education, knowledge, skills, 

practice and experience they have acquired and become manager nurses. 



 
 

510 

 

Supervisory nurse is the person responsible for planning, organizing, managing, 

coordinating and supervising patient care services in an effective, efficient, 

economical and quality manner. A nurse manager is a person who handles all 

parts of the healthcare institution as a whole, uses and applies various knowledge 

and techniques according to current conditions, motivates and motivates 

employees, directs the activities of the organization, and achieves goals and 

objectives. Manager nurses to be successful; It depends on their leadership 

capacity as well as their knowledge. 

Nurses started to be interested in the topic of leadership since the mid-

1980s and discovered the lack of leadership concept. One of the most important 

reasons why there is no development in the name of leadership in nursing is due 

to the role of mother, such as wound care and showing compassion, which are in 

the historical background of the nursing profession. Another reason is that 

nurses are accepted as a profession specific to women within the traditional 

structures of health institutions due to their characteristics.  

As healthcare systems become more complex, the need for adaptation of 

service professionals increases, staff need to cooperate and coordinate activities. 

The ability to create cooperation is also related to the nurses' leadership and 

management qualities and their ability to use these features effectively. Nurses 

need to use their resources and facilities well to fulfill their duties and 

responsibilities, to use their powers, and to achieve the goals they have 

determined. This situation is related with the leadership characteristics of the 

nurse (Canbolat, 2013; Canbolat, 2012; Serinkan, 2005-281; Baykal, 2013; 

Öztürk, 2012,17; Güldaş, 2009). 

LEADERSHIP IN NURSING 

Leadership is a qualification that is expected to be at all levels of nursing 

services, especially manager nurses. Executive nurses have an important place in 

individual and institutional success. Therefore, as required by their duties and 

responsibilities, directing the groups to the right goals effectively depends on 

their leadership behavior. Leadership style of executive nurses plays an 

important role in providing job satisfaction and motivation, developing 

institutional commitment and effective management of conflicts, etc. (Kurt, 009; 

Bucak, 2010; Gülkaya, 2012; Yakaryılmaz, 2006); Yiğit, 2000,21; Arabacı, 

2012). Nurses need to be effective leaders in order to lead the changes, keep up 

with innovations and provide better quality health care to individuals (Bayındır, 

2004; Göktepe, 2006-37; Öztürk, 2012-7). 

Nurses are faced with new cases and events that are not known every day. 

Each of them requires stepping into the unknown, using principles, showing a 

dominant presence and taking risks. Nurses need both leadership and 

management to cope with the complexity of the structure, relationship dynamics, 

and new information and systems. Collaboration in today's healthcare team 

requires the knowledge, skills, skills and experience of all team members to deal 
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with many complex clinical problems. Leader to follow; It requires each 

member to contribute in the best possible way in an environment where a team 

comes together to ensure the best clinical decision-making and action to achieve 

clinical or organizational outcomes. These leaders have characteristics such as 

acting synergistically with others, leading and managing situations to mobilize 

others, speaking and acting towards principles and the whole, adding value to 

the work done, questioning unclear decisions and aspects. (Bleich, 2015-4). 

For the organization to thrive, each person must take personal responsibility 

as the CEO of their respective roles. There is no need to have a "title" to be a 

leader. Nurses can lead, manage and follow at the same time. Leadership, 

management, and follow-up are not corporate role-related concepts. The nurse 

should lead, direct and follow up in any nursing role, from the direct nursing 

nurse to the chief executive nurse. In other positions, the nursing role requires 

the moment-to-moment shifting between leading, leading, and following. A 

nurse who discovers a patient in cardiac arrest can initiate pioneering 

intervention (dealing with the unknown), use clinical management / ACLS 

protocols to reenact the patient, and accept a follower role when the code team 

arrives (Bleich, 2015-7). 

CHARACTERISTICS OF NURSING LEADERS 

Nurses have the capacity to make meaningful and significant differences in 

influencing and guiding the future of the health care system and nursing, and 

meeting the urgent needs of the health care system. In order to fulfill these roles, 

nurses must have leadership and management skills. These features; Being 

assertive and active listeners, being self-confident, empowering others to be 

leaders, being open and able to communicate well, using emotional control and 

time management techniques and delegation effectively, and being the person 

who demonstrates genuine interest for others (Keating, 2015-52). Nursing leader 

should be a role model (Saylor, 22015-70). 

It is expected from today's nurse to conduct research, to give importance to 

teamwork, to have critical thinking skills, to use managerial and leadership skills 

while providing patient care. Therefore, nurses are not only about patient care 

and treatment; They should also be individuals with leadership characteristics 

responsible for management. 

There are various reasons for nurses' inability to show leadership behaviors. 

The reasons for this are; hierarchical structure of healthcare institutions, 

perception of physicians as team leaders, fear of losing their job, role ambiguity, 

role confusion and lack of trust (Keating, 2015-52). 

 Nurse leaders have an obligation to work with different and multi-

generational nurses to be considered. Today's nursing workforce consists of four 

different generations of staff and nursing leaders. Generational diversity, 

including workforce differences in attitudes, beliefs, work habits, and 

expectations, is challenging for nursing leaders. Nursing leaders should be 
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encouraged to reshape their perceptions of generational differences, and to see 

differences in attitudes and behaviors as potential strengths. Developing the 

ability to see generational differences through a different lens will allow the 

leader to stretch his leadership style, increase quality and productivity, reduce 

conflict, and maximize all staff's contributions (Sherman, 2006-11). 

Various studies have been conducted on nurse leaders. Leadership 

discourse in England has so far been concerned with professional issues and 

ultimately focused on developing nurses and nursing. Research studies have 

begun to examine broader socio-political factors affecting nursing leadership. 

For example; The leadership program of the Royal College of Nursing in 

England, in his research on this subject, has been critically examined 

contemporary nursing leadership in the context of health policy. Nursing, and 

consequently, nursing leadership, is dramatically shaped by the influence of 

politics and politics. It has been observed that contemporary nursing leadership 

has both internal and external focus, and effective nursing leadership can now 

influence and shape both nursing practices and health policy. In addition, 

information was provided on the profile of the effective nurse leader and what 

nursing leadership is. It is emphasized that leading nurses affect and shape health 

policy and nursing practices (JAN, 1999-746). Studies have observed that the 

division of labor between doctors and nurses is linked to both common 

communities and conflicts, and has transformed into an alliance between nurses 

and doctors. He found regular links between the ways in which power was 

exercised by the department head nurses and the professional identity they 

assumed. 

LEADERSHIP ROLES OF THE HEAD NURSE 

There are differences in the roles and leadership practices of head nurses at 

the primary level and at the departmental level. Head nurses' roles generally 

emerge as three professional roles: "Clinician leadership", "Executive 

leadership" and "Mixed leadership". 

Clinician Leadership Role: Clinician-type head nurses see their clinical 

presence as a necessity. They participate daily and directly in the execution of 

routine tasks in departments. This situation can lead to an unstable 

understanding of leadership practices where many tasks are constantly in the air 

without finalizing them. The nursing understanding of primary care head nurses 

is that their active participation in clinical practice is required. A strong sense of 

professional community is evident when priority is given to engaging in clinical 

practice and professional development. Good cooperation and loyalty has been 

an indicator of recognition of leadership. In the clinician role, there is a well-

functioning collaboration with medical leaders and administrators. Clinician 

nursing leaders typically enjoy a well-functioning collaboration with medical 

leaders. Studies have shown that nurse leaders devote a lot of time to clinical 

work. The clinical work of a head nurse is shrinking with increasing 
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management responsibilities (Yiğit, 2000,21-2). 

Executive Leadership Role: In the managerial role of the head nurses, 

priority is generally given to management duties. The leader's time is filled with 

administrative work. Clinical presence problems create a dilemma for nurses. In 

situations where participation in clinical practice was impossible, they were 

motivated by these excessive administrative workloads. But there is also a 

dissatisfaction caused by letting government take the upper hand. However, even 

when staff demonstrated insufficient standards in their care practices, no attempt 

was made to raise and motivate them. The head nurse's performance of clinical 

duties included daily tours, during which routine collaboration with the first line 

heads in their duties was revealed at the meetings. These types of meetings, 

whether short or long, are only about the administration and running of 

departments (Serinsu, 2005-281-294; Casida, 2011-478-486). 

Hybrid Leadership Role: Hybrid type department leaders prioritize their 

participation in clinical practice and nursing development by supporting the 

leadership practices of primary care managers. This type of leadership is 

characteristic of a strong leadership identity or, alternatively, it is seen as a 

professional nursing identity combined with strong leadership. The hybrid role 

seems to be the result of previous roles. Hybrid type department head nurses 

have demonstrated an understanding of nursing that will benefit from research-

based information. The hybrid role promotes a collaboration between committed 

professionals based on mutual respect. The head nurses, who played a hybrid 

role, did not take day tours. Instead, primary care head nurses were made to 

express that they needed consultation. It has been observed that this leadership 

practice focuses on supporting departmental nurses' own leadership practices. In 

research; it has been observed that this role involves both a social and situational 

practice that focuses on nursing as well as care and treatment. While the 

clinician head nurse role was given high priority to be present in the clinic, very 

close ties with clinical practice were not desired in the fibrit role. (Soransen, 

2011-421-430) 

EDUCATION FOR LEADER NURSING 

Changes are made in nursing education programs according to changing 

conditions and needs. The role of experienced faculty in curriculum 

development and evaluation is multifaceted. The primary role is effective 

teaching and role modeling through the application of student-centered theories, 

instructional design and strategies, and student and program assessment. 

Experienced faculty serve in leadership roles within the curriculum, including 

participation in curriculum and other academic committees, accreditation and 

program review assignments, serving as institutional service and course 

coordinators or level and expertise leaders for curriculum development and 

evaluation. Developing a new method to encourage nursing students' learning 

and skills is an effective teaching strategy. Nursing faculties understand the need 
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to build consensus with leaders to face and overcome challenges (Keating, 2015-

52-53) 

Much emphasis has been placed on accreditation and critical thinking in the 

development of nursing education programs. (Ruchala, 2015-40). Critical 

thinking plays an important role in the development of knowledge and clinical 

decision-making skills and evidence-based nursing practices. For the solution of 

healthcare problems; In their education, there is a need for professionals who 

have taken courses on problem solving, critical and creative thinking and 

decision-making methods, evidence-based and innovative solutions, and who 

can respond to healthcare needs and system changes with strategies that help 

develop health promotion and disease prevention policies. (Keating, 2015-62). 

Programs in nursing education should be updated to meet these needs. 

LEADING NURSES IN TURKEY AND IN THE WORLD  

Looking at the world-famous nurse leaders such as Martha Ballard, 

Florence Nightingale and Safiye Hüseyin, it is seen that they can share their 

visions with the people around them and that those people can identify with the 

vision. A good leader must live his own vision, believe and create a sense of 

trust in those around him. While doing all these, he must follow the innovations 

and be able to approach innovative ideas with understanding. He should trust his 

subordinates and listen to their opinions. He must take risks and not be afraid to 

take risks (Leblebici, 2008-61-72; Fidan, 2017-48-53; Takmak, 2016-70-76; 

Onay, 2020-1). 

There are many famous nurses in the history of nursing. Here, we pay 

homage to all nurses serving in this field. Some of the leading nurses to be taken 

as an example in this study are Martha Ballard, Dorothea Dix, Mary Seacole, 

Mary Todd Lincoln, Walt Whitman, Florence Nightingale, Safiye Hüseyin, 

Esma Deniz, Fatma Acar, Eren Kum, Gülten Uyer, Fatma Bengisu, Leman 

Birol, Perihan Velioğlu and information about Nebahat Kum. 

FAMOUS LEADING NURSES IN THE WORLD 

 

Martha Ballard (1734 - 1812): Martha Ballard's 

diary about daycare is one of the first care records in 

history and has provided valuable information to 

historians. She is an American midwife who also 

works as a nurse and herbal healer. Detailed diary 

records revealed that she worked as a midwife at 

times when little was known about healthcare 

professionals. She was an expert in herbal medicine 

and used this expertise especially for new mothers. 
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Dorothea Dix (1802 - 1887) 

Dorothea Dix, an occupational teacher, has been 

successful, famous in mental health nursing and an 

advocate of the nursing discipline. She volunteered as 

a nurse for the Union Army during the Civil War. She 

was appointed chief inspector of female nurses and 

led more than 6,000 volunteer women in military 

hospitals who provided nursing care to wounded 

soldiers. 
 

She later made efforts for better treatment and care of mentally ill patients. 

She helped establish a total of 32 institutions dedicated to the treatment of 

mental illness in the USA. 
 

Mary Seacole (1805 - 1881) 

Mary Seacole was volunteer, successful and famous in 

caring for wounded soldiers during the Crimean War. 

When her application to the War Office was initially 

rejected, she went to Crimea with her own money and 

helped care for the wounded soldiers. She helped treat 

patients during the cholera epidemic in Jamaica in 1850. 

  
 

 

Mary Todd Lincoln (1818 - 1882) 

Mary Todd Lincoln is the wife of Abraham 

Lincoln, the 16th President of the United States 

of America. During the American Civil War she 

volunteered as a nurse to care for wounded 

soldiers in union hospitals. Although she came 

from a wealthy family that owned slaves, she 

tried to defend the rights of slaves. 

 
 

Walt Whitman (1819 - 1892) 

Walt Whitman is a famous poet, a teacher, a 

journalist, and a volunteer nurse. There is no nursing 

education. His brother volunteered when he was 

injured during the civil war and as a nurse caring for 

the wounded soldiers, he helped them by providing 

emotional support and reaching their families. 
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Florence Nightingale (1820-1910) 

Florence Nightingale is the son of a wealthy 

family in England. She studied nursing for three 

months at the Kaiserwerth to become a nurse at 

the age of twenty she. She was the director of 

King's College after she worked for a surgeon in 

Paris. During the Crimean War, she voluntarily 

went to Istanbul on October 21, 1854 with a 

group of 38 Roman Catholic and British nuns. In 

Florence, Üsküdar, the barracks planned for 1700 

people, but accommodating 4,000 injured and 

patients, started working in the hospital and  

stayed in a hut. She worked as a full time nurse during the Crimean War. 

Severe or long-lasting patients were transported by ships from Sevastopol 

to Istanbul, to Selimiye Barracks. However, in the barracks, the death rate of the 

soldiers was high, as the conditions of the wards were not suitable for the 

hygienic conditions required in hospitals. The hospital mortality rate, which was 

initially 48 percent, dropped to 2 percent after a short period of two months. 

Florence worked day and night in this barracks and worked as a dietician, a 

washer, a supply officer, a teacher, a social worker, a hospital administrator, a 

matron, an army supply officer, an army sanitation officer, occupational 

therapist, entertainment organizer, military registrar. 

For their services to Florence, they have given valuable gifts and medals by 

many organizations, including the Ottoman Sultan and Queen Elizabeth. She is 

the first woman to be accepted into the Royal Statistical Society for her 

pioneering work in Statistical Infographics. She opened the first nursing school 

at St, Thomas hospital in London in 1860. Now, Florence Nightingale has 

become a consultant whose views are sought not only in England but all over the 

world. In 1859, she published her first book named “Notes on the Hospital” in 

which she determined the basic principles of nursing. Thanks to the system 

developed by Nightingale to train women to become nurses, the nursing 

profession, which was humiliated by the society before, has gained a certain 

respect. The image of nurses has begun to change, the role of hospitals to 

expand, and attitudes towards health and sanitation conditions have begun to 

change. Thanks to her, women from good families started to work in this field. 

Florence Nightingale, considered the founder of modern nursing, died in London 

at the age of 90 in 1910. (Öztek, 2020-168), (Öztek, 2014), (Karen, 2018-6), 

(Ak, 2000-135) 

FAMOUS LEADER NURSES IN TURKEY 

Referring to the midwives and nursing profession in Turkey, you first need 

to talk about Akalın Besim Omer. Therefore, Turkey's leading nurses while 

introducing Besim Omer presentation will be convenient to do with Akalın. 



 
 

517 

 

 

Besim Ömer Akalın (1862-1940) 

Besim Ömer Akalın was born in Istanbul. He 

started his primary education in Pristina and 

graduated from the Faculty of Medicine, where he 

studied as a military student in 1885.He was later 

sent to Paris for his specialty training and 

completed his gynecology and obstetrics residency 

at Chartie Hospital. When he came to Istanbul, he 

was promoted to pasha. His book "Date of Birth" is 

recognized as the first contemporary work on birth.  

He became a teacher at Midwife School in 1895 and published the first books in 

the field of midwifery called "After Birth", "Ebe Hanımlara Advice" and 

"Midwifery. He was the founder of modern midwifery in the country. 

Nursing continuously monitors the development in Europe Besim Ömer 

Akalın, work and occupations of women in Turkey should be stopped, even 

though men across the understanding that prevent them from sliding hands. 

Nursing continuously monitors the development in Europe Besim Ömer 

Akalın, work and occupations of women in Turkey should be stopped, even 

though men across the understanding that prevent them from sliding hands. In 

1911, he invited the daughters of Istanbul's most well-known families to the 

"Voluntary Nursing" Course and conducted the lessons himself. For the first 

time, Muslim Turkish women, who attended the course for six months, 

participated in the care of wounded soldiers. In 1913-1914, she opened nursing 

courses to women from the public. The 300 caregivers he trained in these 

courses took care of the soldiers injured in the Çanakkale front and other fronts 

during the First World War. During the Çanakkale War, Besim Ömer Akalın, 

who was the General Director of Kızılay, became the rector of the University in 

1919. In 1922, female students of the Faculty of Medicine by moving the record 

for the first time he brought about the growth of Turkey's first female doctor. 

Besim Ömer Pasha, who started the first nursing education, pioneered the 

institutionalization of nursing and nursing profession and midwifery profession 

and made great contributions (Ak, 1978-2; Ak, 1987-11-16; Sancar, 2016-7). He 

was the 5th and 6th term Bilecik deputy in the Turkish Grand National 

Assembly, a stamp was printed in his name and died in Ankara on March 19, 

1940 (B.Ö. Akalın; Wikipedi, 2021-1). 
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Safiye Hüseyin (1881-1964) 

Safiye Hüseyin was born in 1881. She was one of 

the first graduates of the nursing course opened by 

Kızılayin 1912. She went to Çanakkale Wars as a 

volunteer nurse. She was assigned as the head 

nurse on the Reşit Pasha Ferry, which was 

prepared for the treatment of injured soldiers in 

Çanakkale. She is the daughter of Ahmet Pasha, 

who was the naval attaché in England. 

Safiye is a woman educated in Europe, raised in western culture, and full of 

affection and profession. She participated in international congresses held in 

Germany and Switzerland and represented the Ottoman State in this field for the 

first time. She has given numerous lectures in foreign countries and has been 

awarded by many governments with honors, recognition and honor.  

With her services and his superior effort Turkey is referred to as the first 

nurse. Safiya Hussein, Turkey's lives after the War of Independence in nursing 

and is dedicated to all charities and associations. She spent the rest of her life 

giving articles and lectures on nursing. Safi is a major contribution to the 

development of modern nursing in Turkey Hussein, in 1964, 83-year-old eyes 

were still shut his lap nurses. (Yurttakal, 2021-1) 

 

 

Esma Deniz (1902-1997) 

Esma Deniz was born in 1902 in Selanik-Kavala. 

Turkey's first university graduate diploma nurses, 

educators, teachers, the principal and the 

superintendent. She graduated in 1924 after 

receiving intensive nursing training for two years 

and three months at the American Hospital 

School of Nursing. She is the first Turkish and 

Muslim nurse to graduate in the history of the 

school.  
 

She joined the nurse education staff of the school she graduated from, and 

worked as a teacher and practice nurse between 1924-1927. Upon his good 

performance, she was sent to Columbia University Teacher’s College in New 

York, USA for training. She received a bachelor's degree in nursing in 1929 and 

a master's degree in Child Development and Parenting at the same university in 

1930. She worked as a translator and secretary at the Public Health Institute in 

1931-1937. Between 1937-1943, she worked as a teacher and vice principal at 

the Kızılay Nursing School, and between 1943-1945, she worked as a deputy 

principal in the Kızılay Nursing School. In 1944, she was appointed as the 

director of the nurse midwife and laboratory opened in the Ministry of Health 

Haydarpaşa Numune Hospital. Between 1952-1954, she worked as a Turkish 

principal in Admiral Bristrol Nursing School. She worked as a principal and 
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teacher in Şişli Nurse Midwife and Laborant School between 1955-1957, and as 

a nurse inspector in the Provincial Directorate of Health in 1957-1960. She is 

one of the founders of the Turkish Nurses Association and has been the president 

of this association for 18 years. She represented Turkish nurses in the 

International Nurses Association. Esma Deniz, in Turkey's public health nurse 'is 

the first woman with the title. She took part in the organization of the Kızlay 

Private Nursing High School and the establishment of the Florence Nightingale 

Nursing School. A commemorative coin was printed in her name. Esma Deniz, 

who has been a nurse for 73 years, passed away on July 21, 1997 at the age of 95 

(Uygun, 2021-1) 
 

Fatma Acar  

Turkey is a graduate of the first period of the Republic 

opened the Kızılay Nursing School. She was the first 

nurse to receive a diploma in 1927.also it is known as 

Turkey's first public health nurses. Since she was a 

successful student, she was appointed as a teacher and 

assistant head nurse at the school she graduated from. 

She became the head nurse in Samsun Memleket 

Hospital in 1928.  

 

Between 1928-1929, she studied at Eberswalde Hospital, Germany for one 

year, education of nursing in the USA between 1930-1931, and public health 

nursing education at Toronto University in Canada between 1931-1933. She 

worked as visiting nurse at Orange Memorial Hospital. She worked as the first 

public health nurse and head nurse at Edirnekapı Health Center, which was 

established in 1934. She became the Director of Şişli Laborant Nursing School 

in 1951-1954. In 1950, she wrote the book "Nursing and Visitor Nursing 

Technique". It has been a pioneer in the formation of the basis of public health 

nursing practices and contributed to the knowledge and promotion of these 

activities. She became the second founding member of the Turkish Nurses 

Association, which was established in 1943 (Şimşek, 2018-64). 
 

 

Eren Kum (1928- 2015) 

Eren Kum was born in 1928 in Bursa. She graduated 

from the Kızılay Nursing School in 1948. Between 

1952-53, she was sent to the Royal Infirmary 

Hospital to England with the scholarship of the 

Kızılay Society and worked in the internal medicine 

clinic in this hospital for a year (Öz, 2015-1), (Aban, 

2015-90-92) 
 

She took part in the establishment of the School of Nursing affiliated to 

Hacettepe Child Health Research Institute. Taking the title of professor in 1978, 

Turkey has earned the title of being the first professor of nursing. (Kum, 1986-
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19-20), (Yıldırım, 2014). She served as the school principal for 33 years from 

1963 until his retirement (Kum, 1981-29-31), (Bayraktar, 2011). 

In 2005, "Hacettepe University Service in Science Award" was presented. 

She has been a member of the Turkish Nursing Association since 1948 and a 

member of the International Florance Nightingale Foundation since 1968. The 

reason why nurses work without supervision is that the nurses working in 

hospitals are managed by head nurses who are not equipped and without 

management knowledge, and they are directly affiliated with head physicians. 

Eren Kum is a special person who devotes herself to the development of nursing 

education and profession in Turkey. Her services in many fields such as 

undergraduate and graduate education in nursing and studies of the Turkish 

Nurses Association are respected. She is always remembered with respect and 

pride for her devoted effort in professionalizing the nursing profession and her 

leadership role and valuable personality (Takmak, 2016-70-76; Tepecik, 2006-

85). 

Gülten Uyer  

Gülten Uyer was born on September 9, 1931 in İzmir. 

She started his education at the Kızılay Nursing 

School in 1947 and graduated in 1950. She was 

chosen as an education nurse and started to teach 

“Nurse Technique” as an assistant (Uyer, 2013-136). 

She left the school in 1951 and started to work as a 

nurse in the Chest Diseases Hospital in Izmir, and was 

assigned as a teacher nurse to Izmir Nursing School, 

which was opened in 1952, and took part in the 

establishment of the school.   

She was appointed as a teacher to the Nurse Evolution Course by the Ministry of 

Health in 1956. 

In the year 1956-57 abroad participated in programs related to nursing 

education and after returning to Turkey as Director of Nursing course of 

evolution began her career in 1958. With the transformation of the Nurse 

Evolution Course into Gevher Nesibe Health Education Institute in 1961, she 

continued her management duty here (Şentürk, 2011-103). She started to work 

as the first nursing director of Hacettepe Medical Center in 1962. She argued 

that the nursing services would only be carried out by the nursing director, and 

he showed decisive behavior in this direction. She contributed to the preparation 

of the curriculum syllabus in 1963-1964. She started to work as a lecturer at 

Hacettepe University School of Nursing in 1969, after graduating from Boston 

University for two years in "Mother and Child Health Nursing". She went 

abroad in 1971. After completing her doctorate program, she was appointed as 

"Pediatric Nursing Instructor" to Hacettepe University School of Nursing. 

Gülten Uyer earned the title of professor in 1988. Management has initiated the 

highest degree program in nursing for the first time in Turkey and gave the 
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lesson. She has been the Head of Nursing Management Department for many 

years. She has done professional studies in many countries abroad and has made 

many scientific publications in Turkey and abroad. 

Uyer emphasized that the point to be focused on in the management of nursing 

services is “quality nursing service”. She argued that it is a priority to provide training 

on nursing services management to those who continue to work as head nurses with 

incomplete information. After his retirement, she started to work as the Head of 

Nursing School and Head of Nursing Department at Başkent University in 1994. She 

is an important leader of the nursing profession (Şanlıalp, 2016-105). 

Asuman Türer 

After graduating from the middle part of Üsküdar American Girls' High 

School, she entered the Kızılay Nursing School and graduated in 1937. She 

studied at the Western Reserve University School of Nursing in the United 

States in 1938 she. She took a training course in nursing education and 

administration at the University of Chicago between 1951-1952. Between the 

years 952-1953, she did an internship in the USA and also worked as a nurse and 

supervisor. She was a head nurse in various hospitals. In 1948, she worked as the 

first Turkish nurse director at the Kızılay Nurse School. This increased the 

education period of the school to four years and renewed the teaching 

curriculum. She wrote Anatomy and Physiology books and the first basic 

resource for Turkish nurses was created. Turkish Nurses Association who is also 

chairman of the genre, Turkey was represented outside the country. She retired 

in 1971 (Tosun, 2010-129), (Özaydın, 1998-55), (Tepecik, 2006-81). 
 

 

Fatma Bengisu  

Şhe graduated from the middle part of Erenköy Girls' 

High School, she entered Admiral Bristol Nursing School 

and unite in 1930. Later, she entered the Kızılay Nurse 

School and graduated from there in 1934.Between 1934-

1935, she took advanced training at Florence Nightingale 

International Center in London, and between 1952-1953, 

she took a nursing education and administration course at 

the University of Chicago. 

She worked as a teacher, deputy principal and director at the Kızılay Nurse 

School. She worked as a teacher at the Ministry of Health and Social Aid 

Nursing Bureau Directorate, Hacettepe University Nursing College and High 

School of Nursing. She is one of the founders of the Turkish Nurses Association. 

She was the President of this association between 1961-1964 and participated in 

international meetings about nursing. She pioneered the enactment of the 

Nursing Law. Her "Nursing Technique" book has been a handbook of nurses for 

many years (Özaydın, 2001), (Tepecik, 2006-81). 
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Leman Birol (1931-2020) 

She was born in 1931 in Samsun. She graduated from 

the Kızılay Nurse School in 1953. She received 

"Nursing Education" in the post graduation program of 

Toronto University in Canada between 1961-1962, and 

in 1962, she attended "Disaster Nursing", "First Aid" 

and "Home Nursing" courses with the USA Kızılay 

scholarship. 
 

She graduated from the School of Nursing. In 1968, she graduated from 

Boston University School of Nursing in the USA and received her doctorate in 

nursing from Hacettepe University in 1971. She became an associate professor 

in 1980 and a professor in 1986. For a period, she served as the Head of the 

International Kızılay and Red Crescent Union, the Nursing Advisory Board and 

the President of the Turkish Nurses Association. She is the founder of Oncology 

Nurses Association (Tepecik, 2006-82). 
 

Perihan Velioğlu ( 1926 -2002) 

Perihan Velioğlu was born in Istanbul in 1926. She 

entered the Kızılay Nurse School in 1945, 

graduated in 1948 and was appointed as a "nurse 

teacher" to the school she graduated from. She 

specialized in operating room nursing at the 

University of Cambridge Addenbrooks Nursing 

School in England between 1949-1950.   
In 1954, she undertook the management of nursing services at Istanbul 

University Istanbul Faculty of Medicine Treatment Clinic and Pharmacology 

Institute and successfully continued this duty until 1957. 

In 1956, she was sent to the United States to train faculty members for 

Florence Nightingale Nursing School. She graduated from the Faculty of 

Nursing of Teachers College of Colombia University and received her 

"Bachelor's Degree" and in 1959 her "Master's" degree. She returned to Turkey 

and was appointed to the college's first founding director. A nurse is also a 

school principal, a first in Turkey. While carrying out this duty, Velioğlu, on the 

other hand, worked hard to increase the quality of care services as Istanbul 

University Head of Nursing Services. In 1980, she became a doctoral student at 

Istanbul University, Department of Psychiatric Nursing. She became "Assistant 

Professor" in 1982, "Associate Professor" in 1984 and "Professor" in 1990. She 

took his place in the hospital services board of directors as the first nurse 

lecturer. In Turkey, for removal of nursing education on the high school, and has 

been effective in bringing strictly academic in international locations. She 

contributed to the formation of the Nursing and Midwifery Advisory Board 

within the High Health Council, the initiation of the open education program in 

nursing education, and the organization of congresses and symposiums related to 
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nursing. She is one of the rare leaders who has provided comprehensive works 

on the intellectual foundations of nursing and placed the first building blocks 

that are vital in the professionalization of nursing with his scientific personality 

and approach (Özaydın, 1998-57), (Tepecik, 2006-83). Velioğlu is one of the 

rare representatives of the generation that prepares the day of nursing and nurses. 

She tried to convey his contemporary nursing philosophy, understanding, 

thought, knowledge and knowledge, and belief through her education, 

management and scientific activities. Perihan Velioğlu, who made great efforts 

in the professionalization of nursing in Turkey, passed away in 2002 (Akyolcu, 

2002-1) 

Nebahat Kum (1929 -2018) 

Nebahat Kum, born in 1929, is the daughter of famous aviator Nuri 

Demirağ. She is a graduate of the Kizlay Nursing School. Kum was sent to 

Columbia University in the United States to pursue higher education and form 

the faculty of a university-level nursing school on return. Kum, has been a 

pioneer for Turkish nurses with what she has done in hospitals for the 

development of nursing services and especially for Psychiatric nursing 

education. 

 

She is also one of the nurses who pioneered the 

establishment of the Nursing Research and 

Development Association (Duygulu, 2019-1). 

Nebehet Kum, who is a professor doctor, worked as 

a lecturer in the Psychiatric Nursing course at 

Hacettepe University Directorate of Nursing 

Services, School of Nursing and as a director at the 

College of Nursing. (Tepecik, 2006-85). 

 

CONCLUSION 

Despite intense debate, the issue of nurses, nursing and nurses leadership 

has received little attention in the literature. In studies conducted in various 

countries, it has been observed that manager nurses exhibit more 

transformational leadership styles within their leadership styles. The business-

oriented and transformational leadership style in Turkey in the foreground. 

Nurses make up the single largest portion of the healthcare workforce and 

spend the greatest amount of time providing patient care as a profession. 

Therefore, nurses have valuable insights and unique skills to contribute in 

partnership with other healthcare professionals in improving the quality and 

safety of care. Although women make up the majority of the healthcare 

workforce, they are underrepresented in senior leadership positions. Women 

should be given the opportunity for these administrative work by providing 

leadership development programs.  



 
 

524 

 

Nurses have to engage fully with other healthcare professionals, taking 

leadership roles in redesigning care. In order to ensure that its members are well 

prepared, they should be provided with development training and the number of 

nurses receiving bachelor's, master's and doctoral degrees should be increased. 

In addition, regulatory and institutional barriers should be eliminated so that the 

health system can make full use of the training, skills and knowledge of nurses 

in patient care. 

Since the negotiation between nursing and leadership in hospital nurses' 

leadership practice depends on the professional role of the nurse leader, a strong 

professional identity should encourage leaders to show themselves in leadership 

roles and the development of mutual respect and positive competition in the 

interprofessional community. (Soransen, 2011-421) 

According to the criteria of performance excellence, senior leaders need to 

create a sustainable environment for their organizations through the continuous 

development of future leaders by developing personal leadership skills, such as 

communicating with the whole workforce and key customers, and focusing on 

action that will make organizations succeed. For this reason, healthcare leaders 

should constantly assess how organizational change will look like and how to 

adapt to it, dealing with the future as well as daily work. Leaders must think 

about how to create the future by constantly turning through the stages of 

foresight (seeing the big picture), insight (feeling what's important) and action 

(being able to decide on a strong path ahead). The future will certainly be 

difficult for healthcare leaders. The key elements determined for success will be 

required, such as perspective, adaptation, and finding their inner passions as a 

personal driving force (Thompson, 2017-II). 

In healthcare, many clinicians who are successful in their jobs are promoted 

to supervisory positions. However, they lack the management education, 

knowledge, and experience to help them succeed in their new roles. For 

example, doctors, laboratory technologists, physical therapists and nurses 

generally have no administrative training. This deficiency causes these clinicians 

to serve poorly and fail. To remedy this lack of management knowledge and 

other skills universities developed executive programs. Some schools have 

developed majors or online programs under healthcare leadership, and some 

healthcare systems have initiated internal leadership training programs. These 

programs were created out of necessity. As it is known, there is scientific 

leadership in the nature of nursing leadership, and today there is an 

unprecedented focus and development in nursing leadership. (Graham, 2003-

213) In order to continue this focus and change the future, efforts to attract more 

people to nursing and prevent educated nurses from leaving the profession need 

to be accelerated. The focus should be on recruiting locally rather than attracting 

nurses from abroad, and the national media should aim to raise the nursing 

profile. 
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It is necessary to ensure that there are more nurses in leadership positions. 

For this, new nursing leaders such as Florence Nightingale and Safiye Hüseyin 

should be trained by establishing more professional development and leadership 

programs for nurses in nursing faculties, health and hospital management 

programs, hospitals and professional organizations. As the last word, we can say 

that; nursing leaders must be ensured to be role models. 
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INTRODUCTION 

Conflict is a social issue that is studied not only by the management 

discipline but also in other social sciences. It can be defined as the disagreement 

that occurs with the unsatisfied needs of individuals. If individuals are 

employees, conflicts can occur in organizations. Communication problems are 

the main reason behind conflict in organizations. Conflicts can result in 

beneficial or harmful for an organization, employees, and service users 

depending on the management.  

Health institutions employ health professionals who function with high task 

dependence. Health professionals’ occupational and status differences, 

especially in public or private hospitals, may cause frequent conflicts in 

hospitals. If the conflict process is managed with accurate strategies in 

organizations, it can even contribute to the organization and its employees. A 

brief introduction to the concept of conflict, conflict in organizations and its 

management, and analysis on the conflict in health institutions are presented in 

this study. 

Conflict 

Individual perception differences and evaluations cause conflicts (Solansky 

et al., 2014). It is argued that besides individual characteristics, interpersonal and 

organizational characteristics also affect conflicts (Almost, 2006). Conflict is 

categorized into task and interpersonal types (Guetzkow and Gyr, 1954). Task 

conflict can be defined as a conflict between knowledge and work experience. 

Interpersonal conflict is the process that includes interpersonal emotional 

tension, anger, and discontent. (Desivilya et al., 2010). The difference between 

the task and interpersonal conflict is the focus of the conflict. The task conflict 

has the problem under focus, while interpersonal conflict centralizes the 

individuals’ critical perspective (Huang J-C, 2012). 

Interpersonal conflict causes people to have negative emotions such as 

anger or fear and suffer from exhaustion. This kind of conflicts can be perceived 

as a threat in the workplace, as they negatively affect individual interests. 

Factors causing interpersonal conflicts in the workplace are perceived as 

organizational injustice, mobbing, dysfunction in leader-member interactions. 

Interpersonal conflicts between the employee and the manager with the 
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supervisory authority reduce the efficiency of the workplace (Jha and Jha, 2010).  

Conflict is often about personal and organizational outcomes (Grandey et 

al., 2007). Conflicts in organizational processes between individuals and various 

activities cause conflict. (Demir, 2010). Communication problems mostly cause 

these types of conflicts (Mills, 200).  

Some studies revealed that the inability to manage the conflict in the 

organization negatively affects work performance (Meyer, 2004) and reduces 

organizational commitment (Thomas et al., 2005 It also negatively affects 

employee satisfaction (De Dreu, 2003). 

The methods used in organizational conflict management can be 

categorized into five groups: collaboration, accommodation, compromise, 

competition and avoidance (Güney, 2011). 
 

• Collaboration method finds a solution that will be reciprocally 

accepted between the parties.  

• Accommodation is the outcome when one party’s interests and needs 

stand out, and the other side gives up its interests and needs. 

• Compromise aims to resolve the conflict by finding a mutual solution 

for the parties.  

• Competition has a focus on meeting the interests and needs of one of 

the parties.  

• Avoidance strategy is used when the importance given by the parties to 

their own and the other party's interests and needs is low.  
 

Managers should determine the most appropriate strategy for conflict 

resolution among these strategies. Moreover, the managers may be influenced by 

their values that affect their thinking, attitude and behavior while managing 

organizational conflicts. Individual values can also influence the way managers 

to choose in conflict management (Gürer, 2014).  

Conflict in an organization can also produce positive outcomes. Discussion 

and discussing ideas initiated by conflict can turn into opportunities. Conflict 

management is required for this. For example, there might be a conflict between 

the doctor and the nurse due to role conflict. If the doctor and nurses contribute 

to conflict resolution, then the conflict process may result in collaboration (Janss 

et al., 2012). 

Conflicts between team members often occur when collaboration is 

required in the success of a task. For example, a surgeon and nurse during 

surgery might experience a conflict due to task dependence. It is unclear whether 

such conflicts affect team performance positively or negatively. Furthermore, the 

conflict between team members can lead to decreased job performance, 

distraction, and emotional exhaustion (Greer et al., 2012). Alienation or 

separation may also occur due to emotional exhaustion (Wu, 2009). Employee 

conflict with the manager negatively affects the organization. The impact of 

conflict with a colleague can have personal outcomes (Frone, 2000). It has been 

https://onlinelibrary.wiley.com/doi/full/10.1002/smi.1405#smi1405-bib-0019
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determined that the manager’s supervisory authority has personal outcomes, 

including work-family conflict (Tepper, 2000). The organizational climate that 

enables information sharing in organizations should be created to avoid conflict 

(Schat and Kelloway, 2000).  

Conflict in Health Care Organizations 

Conflict is inevitable in health institutions where healthcare services with 

high structural complexity and dynamism are provided (Kılınç et al., 2018). 

Conflict among healthcare professionals negatively affects the healthcare service 

quality (Niiyama et al., 2009). The most substantial negative outcome of the 

conflict in health institutions is medical error (Matziou et al., 2014).  

Healthcare is the product of a multidisciplinary process. Conflicts may 

occur in medical and administrative processes among physicians, nurses, 

managers and administrative workers in healthcare institutions (Guidroz et al., 

2012). The fact that many professionals work together in the health management 

process involves presenting professional conflict in a four-dimensional 

framework. These dimensions are the treatment service provided by the 

physician, the care service provided by the nurse, the checks on the 

administrative hierarchy and the communication with the other hierarchical 

structures of a hospital (Glouberman, 2001). The clinical processes’ aim to 

provide the best care needed to the patient can cause conflict between the 

clinician and the healthcare manager. The reason behind this conflict is the 

clinician’s decision to reduce the costs means sacrificing quality (Kippist and 

Fitzgerald, 2009).  

The conflict among healthcare professionals is rooted in role ambiguity, 

inexperience, insufficient support from the manager and colleagues, and poor 

communication (Rogers et al., 2011). Conflict causing problems should be 

approached with the approach that technical work is patient-oriented to prevent 

the conflict that healthcare professionals might experience (Maple, 1987). 

Healthcare professionals should participate in training programs prepared for 

conflict resolution to raise their awareness to evaluate the conflict process and 

managers should improve their management skills (Almost et al.,2016; Janss et 

al., 2012).  

The contemporary scholarship asserts that most healthcare professionals 

experience conflict with their patients (Farrell et al., 2006). Healthcare 

professionals interacting with the patient are prone to conflict as they are 

stressful due to the nature of their jobs. A recent study determined that the 

occupational group with the highest conflict is in the nursing profession, as the 

most conflict they have is with physicians (Jerng et al., 2017). Although the 

collaboration between nurse and physicians is difficult, it is the desired goal in 

health service provision (Boone et al., 2008). The physicians and nurses need to 

be supported with education to have a higher awareness of conflict (Tabak and 

Koprak, 2007). The hospital managers should determine the roots of conflict and 

https://onlinelibrary.wiley.com/doi/full/10.1002/smi.1405#smi1405-bib-0036


 
 

536 

 

be able to manage the conflict process professionally (Patton, 2014).  

The problems that doctors and nurses encounter in conflict may stem from 

the organization (Hendel et al., 2007). Managing the conflict process is generally 

performed through conflict avoidance (Kaitelidou et al., 2012). This situation 

causes a further increase in the clinical decision-making authority of the 

physician and hence an imbalance of power (Nair et al., 2012).  

Conflicts may also occur in healthcare settings such as intensive care, 

where specific healthcare services are produced (Lancman et al., 2013). These 

high-risk healthcare areas, intensive patient care, and timely decision-making 

require multidisciplinary coordination among employees (Olson et al., 2013). 

Conflict in the workplace has been associated with poor quality patient care, 

increased rates of medical errors and care costs (Baldwin and Daugherty, 2009). 

As these outcomes threaten patient safety, healthcare professionals must address 

interpersonal conflicts regarding patient care process while reporting the patient 

safety incidents (Sari et al., 2007).  

CONCLUSION 

While conflict is the basic dynamic of change in an organization, 

sometimes it can have chaotic features for the organization. Therefore, conflict is 

a process that must be managed according to the organizational goals (Şahin et 

al., 2006).  

A competent manager should be able to manage conflicts in the 

organization effectively. The manager should allow employees to express their 

opinions and be open to communication. Thus, a professional manager should 

determine the appropriate strategy for conflict resolution and implement it 

decisively (Yılmaz and Görecek, 2019). 

 Conflict is a process that needs to be managed for health institutions as in 

other organizations. Especially, the unforgiving nature of the health service 

makes this process even more important for healthcare institutions. The causes 

of conflict should be determined and resolved in healthcare institutions where 

healthcare workers with high task dependence produce healthcare services. 

Managers and employees should be educated on conflict and supported by 

training to improve conflict resolution skills. A safe organizational climate can 

be established only through effective conflict management. 
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INTRODUCTION 

The Ottoman State is a very important Turkish State that has affected the 

history of the world for 600 years in three continents. The societies it manages; 

has deeply affected social, political, artistic, cultural, military, health and belief. 

The Ottoman Empire built new hospitals in the conquered places and if 

there were old hospitals, they had them repaired and put them into the service of 

the people. The hospitals were kept alive, supported by the income of large 

foundations. Foundations, regionally and locally; They served in various areas 

such as waterways, fountains, bridges, soup kitchens, guesthouses, madrasahs, 

libraries, mosques and hospitals. 

In the management of the health system; Health managers called 

"hekimbaşı" were on duty. In the management of the hospitals, hospital 

managers who were not physicians and who were responsible for the operation 

and management of hospital services, such as tımarhane ağası, bimarhane ağası, 

hastane nazırı, müdür-i Hastane and hastane müdür were working. There are 

records such as the names, dates of duty of the chief physicians who have been 

working in the Ottoman Empire since 1412. (Ak, 2016; Ak, 2019)  

In all geographies where the Ottoman Empire ruled, Anatolia, the Middle 

East, Hejaz, Arabia, Egypt, Tunisia, Algeria and the Balkans made great efforts 

on health services and hospitals. 

In this study, information is given about the health services and hospitals 

provided during the Ottoman Empire period, which dominated Bulgaria for 

550 years. Bulgaria, besides being an important neighbor for Turkey today 

with the cause of the descendants of the founders of Bulgarian Turks is a 

brother country. For this reason, in the foreground of the study, information 

about the establishment of Bulgaria and the Pre-Bulgarians, and later on the 

hospitals established by the Turks in Bulgaria, especially the military hospitals 

and original photographs are included. 
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THE ORIGIN, STATES, LANGUAGES, WRITINGS AND BELIEFS 

OF THE BULGARS 

Origin of The Bulgaries 

When the European Hun emperor Attila died, a struggle began between his 

children and the tribes subordinate to him. When Attila's second son Dengizik 

died in 469, the Hun groups left Central Europe under his younger brother Irnek 

and met and mixed with other Turkish groups on the Black Sea coast. Without 

this interference, a new Turkish community was born and this new community 

started to be called “Bulgarian” in Turkish. The word "Bulgarian" as the name of 

the clan did not exist before the second half of the 5th century. The name 

Bulgarian first appeared in 482 as the name of the community in the north of the 

Black Sea, where the Byzantine emperor Zenon applied for military aid to fight 

against the East-Goths. Ural, Finnish, Slavic, Tatar and so on. They were 

claimed to be of origin. However, according to the view put forward by 

Vambery today, according to the archaeological studies of G. Feher and the 

linguistic studies of Gy. Nemeth, certain information has emerged that the 

Bulgarians came from Turkish origin. The origin of the word Bulgarian is 

Turkish. (Karatay, 2003-24-28), (Bowersock, 1999-354), (Kafesoğlu, 1983-1 -

92), (Karal, C-3), (Kurat, 200), (Kafesoğlu, 1985) 

 

 

Figure 1-Kurt's (Kubrat) older 

sons of five sons Boyan, 

Kotrigur, Asparuh, 

(Zaryanin,2021-1) 

 

 
 

Archaeological remains indicate that the Bulgarians were a tribe of Turkish 

origin. The Bulgarians, who lived under the administration of the Göktürks, 

established the "Great Bulgarian State" in 630 during the weak period of the 

Göktürks. This state was destroyed by the Khazar Khanate in 665. After the 

collapse of the Khanate, a branch of the Bulgarians, under the leadership of 

Asparuh, headed towards the Danube in 668 and moved to the Balkans, where 

they mixed with the Oghuzs and Huns and established the First Bulgarian 

Empire in 680 under the Bulgarian name (Tansü, 2020-490). 

Under the leadership of the First Bulgarian Empire, Asparuh, the Danube 

Bulgarians gained strength in a short time, despite the Byzantine resistance, in 

681, except for Bessarabia and Dobruja, all Northern Bulgaria, the Black Sea in 

the east, the Balkan passages in the south, and the region up to the Isker River in 

the west were under their sovereignty. While the Bulgarians were under the 
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influence of Byzantine rule, many Turkish tribes such as Pecheneg, Oghuz and 

Cumans came to the Balkans in the north of the Black Sea. Among them, the 

Cumans initiated the re-establishment of an independent Bulgarian State, which 

was called the Second Bulgarian State. (Tansü, 2020-490) The main mass of the 

Pre-Bulgarians or Protobulgars was the Ogur (Otuz-Ogur, On-Ogur) masses.  

Bulgarians; It is a Turkish-speaking, semi-nomadic people of Turkish origin 

who lived in the north of the Black Sea in the seventh century and later in the 

Idil River and Danube River regions (Yalçın, 2009-561; Runciman, 1930; 

Angelov, 1971; Siegert 1985-46; The free dictionary, Bulgar, 2021; Anadol, 

2007). Bulgarians; Although Sabir, Uz, Hazar, etc., it contains the remains of 

other Turkish origin peoples, it is known that some Fin-Ugor tribes (Çeremiş, 

Mordva, Zuryaken, Voltyake) are also included in the Bulgarians. It is also 

thought that there are masses of Sarmat and Alan origin among them. 

(Artamonov, 2004-90,91; Lang, 1976-39; E. Britannica Bulgars) 

There is a Russian chronicle showing the names of the Bulgarian rulers and 

their time of khan from the beginning to 765. In the Slavic translation of this 

chronicle, Irnek appears as the ancestor of the Bulgarian ruling family in the 

"Bulgarian Khakanlar List". The real name of these Turks mixed with Hun 

masses was "Ogur" and they were sitting in the steppes of the Black Sea north 

from the mouth of the Danube to the Volga, like the later Pechenegs and 

Cumans. Saragur (Sa-rı / Ak / Ogur), Biştigur (Beş-Ogur), Ultingur ~ Altziagir 

(Altı-Ogur), Kutri-gur-Kuturgur ("Tukurgur" = Dokuz-Ogur) Ungur ~ Hunugur 

~ Onugur (On-Ogur), Utigur ~ Uturgur (Otuz-Ogur). Byzantine historian Priskos 

reports that the Ogur Turks were driven away from their homeland in the east of 

the Ural Mountains by the Sabars and came to the Black Sea plains in 461-465. 

Ogur Turks at that time consisted of three groups as Saragur, Urog (Ogur) and 

On-Ogur. According to the latest researches, the Ogurs were in three groups in 

their homeland before the great migration: East group (around Seyhun-Çu rivers 

and Çalkar Lake: On-Ogurlar); the middle group (today's Kazakh-Kyrgyz steppe 

and Emba river-probability- Thirty-Ogurs) and the western group (around of the 

Churn river - probably- Dokuz-Ogurs).  

At this time, it is possible that the others formed the "Kara Ogur" wing 

against the Saragur (Ak-Ogur) mass. (Ulutürk, 2021) 

Byzantine Patriarch, Michael II defined the Bulgarians as Scythians or 

Sarmatians (Pre-Bulgarians, 2021). The Byzantines were in economic and social 

exchange with the Lesser Scythians in the north of Tunan during the early 

Byzantine period (Bulgarians, 26.02.2021). Bulgarian historian Stoyan Dinkov 

says "The Origin of Bulgarians is Turkish". Dinkov, in his book "From Turan- 

Scythians and Huns to Turks and Bulgarians", argues that the origin of the 

Bulgarians is Turkish and rejects the thesis that the origins of the Bulgarians are 

Slavs. He says that the claim that the Bulgarians are Slavs is not based on any 

scientific data, there is no supporting data and Panslavism prevents the 

Bulgarians from learning their own history. Dinkov argues that the nations living 
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under the rule of the Ottoman Empire were not assimilated, did not lose their 

ethnic origin, on the contrary, these nations were protected by the Ottoman 

administration. Dinkov says that thanks to the Ottoman rule, the Bulgarian lands 

were not divided, the Bulgarians were not assimilated and "The Ottoman saved 

us from extinction (Dinkov, 2011; Dikov, 2012). 

A significant proportion of independent historians are bases required from 

Turkey as well as the origin of the World Bulgarian Cumans. (The Origin of 

Bulgarians is Turkish, 2021) The remnants of the Cuman, Kipchak and 

Pecheneg Turks who settled in the Bulgarian lands before the Ottomans also 

joined the Turkish community in Bulgaria. Pomak Turks form these ruins. Tatar 

Turks who were immigrated from Crimea in the last periods of the Ottoman 

Empire were also included in the Turkish population in Bulgaria (Bulgarian 

Turks, 2021). 

The Establishment of the old Bulgarian State 

Pre-Bulgarians, between 633-665, mostly Onogurs (Kutrigur-Utrigurs); 

Together with many small Turk and Hun communities such as Sabir, Hazar, Uz 

and Suvarlar and under the leadership of Kurt, they established the Great 

Bulgarian State in the north of the Black Sea. In the records, Kurt's name is; It is 

also known as Kobrat, Kobratos, and Kuratos. Kurt is from the "Tu-ki" family of 

the Doulo family, which has raised the Hun rulers since Mete Han. For this 

reason, the Bulgarian rulers belong to the same dynasty with the Asian Hun 

rulers (Ulutürk,2021). 

 

Figure 4: Old Great Bulgarian State 
 

The Dulo Clan symbol in the First Empire is the same as the Kayı clan of 

the Oghuzs. The Kayı tribe is the one that founded the Ottoman Empire. Below 

is the Dulo Guild buckle (First Bulgarian Empire, Wikiwand 2021). 

In the Great Bulgarian State, On-ogurs were in the majority. All sources 

state that the On-ogurs have lived in the North Caucasus since the 6th century 

and this region is called "Patria Onoguria" (Land of On-Ogurs). On-ogurs started 

to spread towards the Sea of Azov in the first half of the 8th century. 
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Figure 2: Symbol of the Dulo clan that 

founded the Great Bulgarian State 

 

Figure 3: Symbol of the Kayı Clan 

who founded the Ottoman Empire. 

 

In 630, when the Gök Turk state entered the period of stagnation, they took 

the administration into their own hands and established the "Great Bulgarian" 

state under the leadership of Kurt = Kourt. But this state did not last long. The 

state was destroyed by its neighbor, the Khazar khanate, after Kurt's death in 

665. A mass, mostly of Thirty-Ogurs, retreated to the north (Itil Bulgarians). 

Subject to one of Kurt's sons, Bat-Bayan Khazars, he remained in the Caucasus 

headed by the Hungarians and On-Ogur Bulgarians. The ancestors of today's 

Balkans are this tribe. 

Bat-Bayan's brother Asparuh, on the other hand, headed to the Danube with 

the crowded Bulgarian masses, crossed to the Balkans in 668 and seized 

favorable lands. The Byzantine Emperor Constantine IV broke the resistance and 

established the new Bulgarian state in 679 in the south of Dobruja. This state 

was recognized by Byzantium in 681. The state soon developed in military and 

political terms and became the longest-lasting political organization established 

by the Ogur Turks. 

The Bulgarian Turks subordinated the Slavs in the region to them in a short 

time. Unfamiliar with the idea of the state, they organized the Slavs living in 

tribal order and consolidated their own defenses against Byzantium. At the 

beginning of the 9th century, "Krum Han" took over the Bulgarians (803-814) 

and annexed Hungary and Transylvania. Krum Khan was a talented warrior and 

an enlightened organizer. Byzantine emperor Nikephoros-I feared him and 

destroyed the khanate capital Pereyaslav, which fell southwest of present 

Shumen in 811 to get rid of him. But at the end of the war, Nikephoros was 

defeated, his army was scattered, and he himself died on the battlefield. For the 

first time in 450 years, a Byzantine emperor died at the hands of the enemy. 

Krum Khan took control of the largest trade and military shipping route between 

Central Europe and the Middle East, annexing the city fortresses of Sofia, Nis 

and Belgrade. In 813, it reached Edirne via Plovdiv and continued to advance, 

leaving it under siege. 

He besieged Istanbul in the spring of 814. But he died suddenly on April 

13, 814, at the height of the attacks. His successor son Omurtag Han (814-831) 

signed a 30-year trade agreement with Byzantium. He also wanted to 

compromise with the Frankish empire, but that was not possible. 
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Figure 5: Bulgarian State II 

 

Thereupon, he took the Danube-Sava-Drava basin and reopened the 

saltpans that had been abandoned since the Roman era, and made his state a 

great fortune. The time of Omurtag Khan was the brightest period in the history 

of the Danube Bulgarians. Established cities, palaces, construction and 

reconstruction to a large extent, waterways, monuments, developed cities and the 

equestrian relief of Krum Han with its inscription, which covers an area of 40 

m2 on a high rock located in the east of Shumen, are among the memories of 

that era. However, the Bulgarian Turks, which had a smaller population than the 

Slavs, began to be influenced by the Byzantine Slavic culture over time. The 

number of Slavs employed within the state increased, interferences through 

marriage increased, the influence of the Slavic language became more and more, 

and the Turks began to become Slavic rapidly. With the official acceptance of 

the Orthodoxy of Boris Khan (852-889), the Slavization process of the Bulgarian 

Turks was also completed (Ulutürk, 2021). Christianity was forced upon the 

Bulgarians by Byzantium, during which time more than 100 thousand 

Bulgarians were massacred, and as a result, Turkish Bulgarians were assimilated 

and Turkish titles were destroyed. 

Bulgarians were also obliged to recognize Byzantine rule after a long 

struggle with Byzantium (1018-1185) İnalcık, 1943-V-VI). Bulgarian Turks 

were quickly affected by the Byzantine culture with the increasing pressure of 

Christianity (Kurat, 1993-798). After that, the Bulgarian State lived under the 

auspices of the Golden Army Kipchaks for a while. XIII. Century, Anatolian 

Turks started to attack the Balkans. In the middle of the century, Ottoman Turks 

settled in the peninsula strongly. After the great Kosovo war (1839), all 

Bulgarian lands, up to the borders of the Danube and Vidin, came under 
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Ottoman rule. The domination of the Ottoman Empire over Bulgaria lasted for 

five hundred years until 1878 (İnalcık, 1943-V-VI; Kurat, 1993-799). 

Language and Writing in Old Bulgares 

Proto -Bulgarians used the alphabet used by the Turks. The language 

spoken by Bulgarians is accepted as a language belonging to the Ogur branch of 

Turkish, along with Hunca, Caspian and Chuvash by most academic circles. 

(Yalçın, 2009-561; Runciman, 1930; Siegert 1985-46; Angelov, 1971; Petrov, 

1981). This view is supported by various findings. About 100 inscribed stones 

from the pre-Bulgarians were found. Many of these are written in runic script, 

which closely resembles the Orkhon alphabet. These inscriptions were examined 

for the first time by S. Baichorov and many Turkish words were found in their 

language. Baichorov stated that the results of the deciphering of the runic 

inscriptions of the European region, the vowels described were in accordance 

with the old common Turkish spelling rules (Baichorov, 1989-262). 

Baichorov stated that the results of the deciphering of the runic inscriptions 

of the European region, the vowels described were in accordance with the old 

common Turkish spelling rules (Baichorov, 1989-262). F. Altheim stated that 

the Oghur Bulgarians used a kind of runic script which was completely different 

from the Greek and Latin script, and that this Danube Bulgarian script was a 

continuation of the Western Huns' script. According to this, titles such as 

"Tarkan", "Batur", "Han", which are frequently encountered in their languages, 

the names of Han and words such as "Tangra", which is "Tengri" in many other 

Turkish languages, also supported this view. In addition, Byzantine historians of 

that period such as Prokopius,  

 

Figure 6: An inscribed tombstone with 

ornamented Bulgarian runes 

Agathias and Menander Protektor 

defined Bulgarians as Hun 

(Maenchen, 1973-407). It is now a 

generally accepted fact that the 

Bulgarians are a tribe of Turkish 

origin. The clearest evidence of this 

is archaeological remains, Proto-

Bulgarian language remains and 

inscriptions on the tombstones of the 

Idil Bulgarians. It is now a generally 

accepted fact that the Bulgarians are 

a tribe of Turkish origin (Tansü, 

2020-490). 

Beliefs of The Ancient Bulgarians 

The religion of the pre-Bulgarians was Tengricism and the name of their 

greatest god was "Tangara". Tangra is the name of the ancient Turkish god 

Tengri in the Pre-Bulgarians. Almost every inscribed stone found has the name 
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Tangra (Vinogradov, 2006-78). As in other Turkish communities, the Bulgarians 

believed in the holiness of natural forces, the need for respect for the souls of the 

ancestors and in the Gök Tanrı (Tangra / Tengri). According to them, God is 

eternal. He saw everything, knew and distinguished between truth and lie. He 

would give life, prolong life, punish the wicked. God was one and sent an inn to 

them. The khans ruled with the "Kut" God gave them. Pre-Bulgarians named the 

highest mountain of the Balkans "Tangra" and considered it sacred (Kafesoğlu, 

1980-46), (Dimitrov, 1994). 

BULGARS IN THE OTTOMAN STATE PERIOD 

The first Ottoman victory in the Bulgarian lands took place with the 

conquest of Çirmen during the reign of Sultan Murad I (1326-1389). 

Subsequently, Timurtaş Pasha captured Yanbolu and Lala Şahin Pasha captured 

Zağra and its surroundings. Although the Bulgarian Tsar Ivan Alexander took 

back some of the conquered regions, he could not repel the Ottoman forces 

entering the region. After the defeat of the Serbs after the First Kosovo War in 

1389, the dominance of the region passed into the hands of the Turks.  

 

 

Figure 7: Ottoman State 
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The conquest of Bulgaria, which started with the initiatives of Murad I, was 

completed with Yıldırım Bayezid (1389-1402). (Halaçoğlu, 1992-396). After the 

Great War of Kosovo (1389), until the Danube and Vidin, all Bulgaria came 

under Ottoman rule and the people were freed in their religious and national 

values (Tansü, 2020-490). 

When the Ottoman Empire passed to Rumelia, the Bulgarian Tsar Ivan 

Alexsandr Asen was on the throne. The Tsar resisted the Ottomans, but died in 

1365. Following his death, the state weakened with the throne fights and this 

situation facilitated the Ottoman domination in Bulgaria. The Ottoman army 

under the command of Süleyman Çelebi, son of Yıldırım Beyazıd, captured 

Tarnova in 1393 and ended the Bulgarian Kingdom (Uzunçarşılı, 1947). 

Bulgaria was attached to the Rumeli Beylerbeyliği and Sofia became the center 
of the Rumeli Beylerbeyliği, which was divided into 24 sanjaks (Senturk, 1992-5 

OTTOMAN HOSPITALS ESTABLISHED IN BULGARIA 

The Ottoman rulers created new works in the Balkan lands conquered with 

the idea that "if there is a need, there is a foundation”. They built covered 

bazaars (Bedesten), inns (Han), fountains and hospitals to meet economic, social 

and health needs. (Köç, 2016-797-822), (Köç, 2013-39)). (Yediyıldız, 2003-

p.11). In 1826, Sultan II. Mahmud established the first modern medical school 

named “Tıbhâne-i Âmire” and “Cerrahhâne-i Mamure” and modern medical 

education started. Despite the serious economic problems of the state, modern 

hospitals were established in the Ottoman geography, especially in the Balkan 

cities, with the health policy implemented and the efforts of the physicians, and 

specialist physicians were appointed to these. 

Many hospitals were established in the Balkan cities during the reign of 

Sultan Abdülmecid, Sultan Abdülaziz and especially Sultan Abdülhamid. 

Especially during the reign of Sultan Abdülhamid II, important developments 

were made in education and health. During this period, in all cities in the 

Balkan geography, primarily military hospitals, "gureba" hospitals for 

immigrants, needy people, orphans, and municipal hospitals in cities such as 

Skopje, Thessaloniki and Dimetoka were established. In addition, vaccination 

campaigns have been organized, general laboratories. With rabies laboratories 

and quarantine facilities, Red Crescent hospitals and mobile hospitals have 

been established (İpşirli, 2018-1). 

MILITARY HOSPITALS 

Numerous military hospitals have been established in the Balkans and 

Bulgaria. One of the most important elements of military health organization is 

military hospitals. Army center and position hospitals were established in every 

army of the Ottoman Empire. Ordu central hospitals had a head doctor and a 

first-class pharmacist, at least two Major physicians, and a sufficient number of 

physicians and pharmacists. If the number of beds was more than one hundred, 
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there were two doctors and a left-hand pharmacist in the district hospitals within 

the army offices. One more doctor was assigned for every 50 patient beds that 

increased. It is planned to have a first and second class physician in each of the 

district hospitals with less than 100 beds and to have a pharmacist as many as the 

number of doctors in each hospital. 

Military Regiment troops consisted of three battalions. At battalion level, 

there was a physician, a surgeon, a pharmacist, and four paramedics each. 

There were three doctors and three pharmacists in each infantry regiment, two 

physicians and pharmacists in each battalion. A physician and a pharmacist 

was assigned to each of the two divisions in the cavalry, and one physician and 

one pharmacist for every three batteries in the artillery (Süer, 1993, p.38; 

(Ünal, 2006, p.151; ATASE Arşv Belg -18-19-20-21 ,1291). 

The army had ammunition arms, mobile hospital suits, medic troops, and 

mobile bakers' troops. (Özgür, Gülay, 2008-19) One of the most important 

elements of the military healthcare organization is to create an evacuation 

system that will deliver the sick and injured from the first intervention to the 

final health unit where they will receive final treatment care. In the Ottoman 

Army, soldiers called "tanker" were trained to carry the wounded and sick and to 

make their first interventions. During the 93 War, the most serious weakness in 

the military health structure of the Ottoman Army was experienced in the 

evacuation of the sick and wounded (Ataç, 2015, p.49-50; Yurdakul, 2019-65). 

The Ottoman navy had hospital ships both in Istanbul and in the provinces. 

When several ships separated from the fleet or fleet and joined an expedition 

individually, the most senior of the ship health workers constituting this fleet 

was appointed as the fleet sanitary inspector. The medical inspector was 

especially on the ship of the naval commander. The health inspector would 

inspect and report the health services of naval hospitals and the clothes and food 

and health conditions of naval soldiers according to the instructions they 

received from the Naval Health Council and reported this report to the 

parliament (Passed, 2020, p.5-7). 

When the mobilization started due to the Ottoman-Russian war, the Military 

Health Affairs Council (Umûr-ı Sıhhiye-i Askeriyye) assigned the existing 

physicians to the continents and military hospitals. (ATASE Arşv Belg (29), 

1293) (Uludağ, 1334, p.84-85). Military hospitals are enriched with medical 

devices and additional medical staff. These hospitals provided health services to 

everyone without discriminating between civilians and non-Muslims (Yellow, 

2014-30-3). 

Some Military Hospıtals 

Some of the military hospitals established in Bulgaria by the Ottoman Empire 

and their photos are presented below. These hospitals are Cisiri Mustafa Pasha 

Hospital, Cumali Bala, Filibe, Gelvere, Karlıova, Kardzhali, Ortaköy, Ruse, Sofia, 

Shumen, Tarnova, Varna, Vidin, Yeniköy and Yukari Nevrekop Hospitals. 
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Cisri Mustafa Paşa Military Hospıtal 

Cisri Mustafa Pasha Military Hospital was established after the 1877-1878 

Ottoman-Russian War. The hospital had a full capacity of fifty beds for its time. 

During the Balkan War, the number of beds was increased to 100. Six 

physicians, a pharmacist and three surgeons were working in this hospital in 

1908 (Eraslan, 2018-261; Eren, 1992-75-80). 

 

Figure 8: Cisr-i Mustafa Pasha Military Hospital 

Cumal-ı Bala Military Hospıtal 

100 bed military hospital was built in Cumal-i Bala (Blagoevgrad) for five 

battalions of infantry, two divisions of cavalry and two divisions of artillery 

available in Cuma-i Bala. (BOA, TER.I.AS,13/1272). Third Army Commander 

Mehmet Hayri Pasha requested an increase in the allocation of the hospita. (1887 

BOA) 

 

Figure 9: Cumal-i Bala Military Hospital (Eraslan, 2018-261). 



 
 

551 

 

Filibe (Plovdiv) Military Hospital 

There were two government hospitals in Plovdiv. A large number of 

soldiers injured in the battles that took place in the Shipka Pass in the Ottoman-

Russian War were brought to Plovdiv. When the existing hospitals were 

inadequate, about 30 dwellings in the city were transformed into hospital wards. 

In these houses, patients were tried to be served in very bad conditions and with 

insufficient health personnel. Some of the houses converted into a hospital ward 

are: Mevlevihane, Bulgarian School, Rakıcı House, Çernoğlu House, Metkoviç 

House, Karatopraklı House, Teodoraki Çaleki House, Vulkoviç Çaleki House, 

Hacı Kostaki House, Avradeli Hristo House, Bulgarian Metropolis, Armenian 

School, Kiriakopulo House, Danof Eviteodor Soup House, Haci Kostandi 

House, Haci Pavli House, Slavidi House, Mr. Zarifi's Greek Girls' School, Salco 

House, Musalla Mosque Annex Building, Bulgarian Girls' School and Greek 

Boys' School (SHK Report, 1879, p. 71). 

Seeing the insufficiency of the health services provided, Governor İbrahim 

Pasha stated that all hospitals were managed by Dr. To Neylan. Dr. Neylan 

established the Filibe hospital and later transferred this hospital to the Kızılay. 

The Stafford House Committee also served in the Shipka mobile hospital and 

Bolayır border dispensary (SHK Report, 1879, p. 4-6). 

Gelvere Military Hospital 

A military hospital was established in the town of Gelvere. 

 

Figure 10: Gelvere Military Hospital (Eraslan, 2018-263) 
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Karlıova Military Hospital 

There is a military hospital in the town of Karlıova. 
 

 

Figure 11: Karlıova Military Hospital (Eraslan, 2018-265) 

Kırcaalı Military Hospital 

Kırcali Military Hospital has two floors and 200 beds in a well-kept garden. 

The first information about the hospital is found in the 1888 Edirne yearbook. In 

1908, there were four physicians, three pharmacists and a surgeon on the staff of 

the hospital. 

 

Figure 12: Kırcaali Military Hospital. Sick soldiers can be seen in the upper 

floor windows and garden of the hospital (Eraslan, 2018-266-267). 

Ortakoy Military Hospital 

Ortaköy Military Hospital is a 100-bed, two-story, masonry and 100-bed 

hospital. (Eraslan, 2018-268-269) 
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Figure 13: Ortaköy Military Hospital 

Rusçuk Military Hospital 

Ruscuk is a city located at the most important passage points of the Danube 

River and also an important port. It is located on the banks of the Danube River 

in the northwest of today's Bulgarian territory. (Üstündağ, 2021-p.163), 

(Babınger, 1964, 784-787) Ruscuk Military Hospital was established in 1869 

and has a Branch in the Barracks. In addition, Süleyman Pasha planned to build 

a 500-bed hospital shed in Ruse. (ATASE Arşv Belg (116), 1293). Since it was a 

port city, there was a sea hospital in Ruscuk. According to the Danube Province 

Yearbook of 1872-1873, there were 6 hospitals in Ruse. (Koyuncu, 2005-210) 

Stafford House Committee provided health services in Ruse with a hospital, 

1 mobile hospital, a support unit in Kızanlık and a sanitary evacuation line on 

the Ruse-Varna railway (SHK Report, 1879, p. 4-6). 

The Ruscuk-Varna railway evacuation line operated jointly with hospitals 

in Ruscuk and Varna and two mobile hospitals in Lom. A field kitchen was 

opened in Şeytancık and Servenavoda above the line. Ambulance wagons 

operating between the train station, city hospitals and the pier were created 

(SHK Report, 1879, p. 53). p.217). 

According to the Geneva Treaty, although the places with the Kızılay sign 

should not be attacked, the Russians attacked the Ruse Hospital and thereafter 

the hospital was transferred to Varna (ATASE Arşv Belg (127), 1293). 

Sofia Hospitals 

Sofu Mehmed Pasha had Mimar Sinan built the Mehmet Pasha Mosque 

complex, which is the third largest building in Sofia, in 1548. Inside the 

complex, there is a library, a soup kitchen, a hospital, a bath and a caravanserai 

(Özkan, 2016-2; Erdoğru, 2002-1-15; Yalçın, 2009-555-576). 
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The Ottoman Government established an exemplary organization here, 

evaluating that Sofia constitutes an important center in the Balkans and that 

Rumelia health services can be managed from here during the war. 

A military hospital was established in the east of Sofia, around the Istanbul 

Gate and in a place parallel to Istanbul Street. The hospital was single-storey and 

consisted of five buildings. The buildings were connected by covered corridors. 

Apart from these buildings, there were separate buildings for administration and 

kitchen. During the 1877 Turkish-Russian war, most of the soldiers who were 

wounded and became ill at the front were sent to this hospital. When the 

hospitals were inadequate, temporary hospitals were opened in schools, large 

houses and mosques. Hükmet Mansion was started to be used as a hospital by 

the Red Crescent. Due to urgent need, in November 1877, Dr. A mobile hospital 

under Busby's chief, well-equipped in terms of staff and supplies, was 

dispatched to Sofia. On January 3, 1878, Sofia was occupied by the Russians 

and the patients were evacuated (SHK Report, 1879, p.83). 

Service was provided by the Stafford House Committee in Sofia, Sofia 

hospital and Pleven Mobile hospital (SHK Report, 1879, p. 4-6). 

Dr. Sarell was appointed by the Kızılay as the 5th Mobile Hospital Chief 

Physician. Dr. Sarell reported in great detail the health system in Sofia and sent 

this report to the Central Committee of the Red Crescent. According to this 

report; 6 buildings in the new military hospital in Sofia, the government 

mansion, the cavalry barracks, the Guraba Hospital, the Grand Mosque, the 

Junior High School, the Jewish school, the Great Jewish School, the Sungurlar 

Hirch Mobile Hospital, the Bulgarian Church Han, the Bulgarian girls 'school, 

the Bulgarian boys' school, In Kahvenebaşı Hospital, mostly injured people and 

patients were treated (HAR, Volume III, 1878, p. 142). In summary, the 

condition of the hospitals in Sofia was very good and the contributions of the 

military commander and the District Governor, Kirkor Rehorian, who were 

constantly dealing with this issue, were enormous. 

The Bulgarians established the Military Academy in the Sofia Hospital 

buildings on 26 November 1878. 

Şumnu Military Hospıtal 

The Şumnu military hospital was established in 1840. Health services were 

generally carried out by surgeons. When the Russians occupied Şumnu, they 

also captured the hospital and killed all the patients in the hospital with their 

sword. 

Trnova (Veliko Tarnovo) Military Hospıtal 

In 1880, a new 100-bed military hospital was built in the town of Tarnova 

by Sultan Abdulhamid II. The hospital consisted of four wards and a pavilion; it 

was a single-storey masonry structure (Eraslan, 2018-270). 
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Figure 14: Tırnoa (Veliko Tarnova) Military Hospital 

Varna Military Hospital 

During the Ottoman-Russian War, Varna General Hospital was turned into 

a central hospital. With the arrival of the patients in Hezargrad to the Varna 

Hospital, the number of patients increased and a new patient bed was needed. 

Upon this, the patient bed capacity was increased by 2500 (ATASE Archive, 

ORH Catalog, Box: 66, Shirt: 26, Date: 02.11.1293; ATASE Archive Belg (69), 

1293). The wounded who came from Ruse to Varna Hospital were sent to 

Istanbul by ferry (ATASE Arşv Belg (70), 1293). 

A hospital was opened in Varna by the Stafford House Committee, initially 

serving as the regional central hospital in partnership with the Kızılay. The 

hospital was later transferred to the Kızılay together with its surgeons. The 

Kızılay has served the sick and wounded with a temporary hospital in Varna and 

the Turkish-Egyptian Temporary Hospital. (Eray, 2019,107-109) 

Unfortunately, Turkish artifacts and buildings in the city of Varna and its 

surroundings have been destroyed. Eighteen of the marble inscriptions written in 

Turkish on the castle walls, gates, walls, military depots, barracks and hospitals 

were put in the Varna city museum. Some of them were sent to St. Petersburg in 

1879 by order of general Vanovski. Transmitted to St. Petersburg. There are still 

inscriptions remaining on the buildings. Almost all of the inscriptions on the 

buildings, Sultan II. It belongs to the Mahmud period. (Yücel, 1986-291-313) 

Vidin Military Hospıtal 

Vidin is a small port city on the right bank of the Danube river. (Kıel, 

Machıel, (2013). Vidin, TDV Islamic Encyclopedia, 2013 43rd volume, Istanbul, 

pp.103-106) In Vidin, which was a serhat city before 1814, a fortress and the 

first military hospital in the fortress were established in 1825. Commander 

Hasan Pasha, who saw that the hospital was inadequate, worked for the 

construction of a new hospital. The hospital building, which was built in the 

barracks, got damp, the humidity disturbed the patients and upon this, the 
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patients were placed in the most airy houses in 1855. According to the Danube 

Province Yearbook of 1872-1873, there were 4 hospitals in Vidin, one of which 

was a Naval Hospital (Koyuncu, 2005-208). Vidin hospital was active until the 

1877 war. The Russians occupied Vidin after a short siege and the hospital was 

captured by the Russians. 

 

Figure 15: Vidin Castle and military hospital 

Yeniköy Military Hospıtal 

During the reign of Abdülhamit II, a military hospital was established in the 

town of Yeniköy to meet military health needs (Eraslan, 2018-271). 

 

Figure 16: Yeniköy Military Hospital 

Upper Nevrekop Military Hospıtal 

There were two hospitals in the city of Nevrekop. The Upper Nevrekop 

military hospital was established on 8 November 1903. Nevrekop is a historical 

town in the south west of Bulgaria. Today it is called Goce Delčev and was 

established on a wide plain between the Rhodopes and Pirin mountains, namely 

Nevrekop plain. During the conquest of important castles near Siroz and Drama 

by Gazi Evrenos Bey (1374-1383), he joined the Ottoman lands. It is an accident 

center connected to the Serres (Serres) starboard. Nomads brought from Anatolia 

from 1516 were placed in this town. (Kıel, 2007, p.54-55). In the border 

arrangements made after the Balkan War, Upper Nevrekop remained within the 

borders of Bulgaria and the Lower Nevrokop within the borders of Greece 

(Nevrekop, 19.03.2021-1), (Nevrekop, 2021, p.1). 
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KIZILAY HOSPITALS 

The Kızılay (Hilali Ahmer) is an organization that carries out activities 

similar to the Red Cross in the Ottoman Empire. During the 1877 Ottoman 

Russian War, the Kızılay established mobile hospitals in Varna, Kızanlık, 

Orhaniye, Cuma, Shipka, Pleven, and Sofia in Bulgaria (ATASE Arşv Belg 

(131; SHK Report, 1879, p.62). The Kızılay has provided health services with 

hospital, mobile hospital, temporary hospital, patient transport and ship hospital 

in cooperation with the Red Cross and aid organizations of various countries and 

especially with the British Stafford House Committee. 

It has served in the opening of mobile hospitals in the Kızılay, Edirne, Nis 

and Vidin divisions and in the provision of civil servants and materials to these 

hospitals. In addition, it provided the necessary items to increase the bed 

capacities of hospitals such as Silistre (Yurdakul, 2019-517-526; Yurdakul, 

2021-121; ATASE Archive, ORH Catalog, Box: 112, Shirt: 11, Date: 29.05. 

.1292). 

Nursing courses were opened by the Kızılay Women's Center and many 

female nursing staff were trained. In addition, immigrants from the Balkans were 

transported to Istanbul with the Red Crescent ferry. 

 

Figure 17: Women who became caregivers after completing the nursing course 

at the Kızılay Women's Center. (Akgün, 2020-228) 

 
Figure 18: Kızılay ferry bringing Balkan immigrants to Istanbul (Akgün, 2020-178) 
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OTHER TURKISH HOSPITALS IN BULGARIA 

In Bulgaria, he provided health services to the public and soldiers in other 

hospitals other than the above mentioned military hospitals. These hospitals are: 

- Courthouse Hospital 

-Belgratchik Military Hospital 

-Burgas Military Hospital 

-Dupniça (macarova Hospital 

-Old Zagra (Stara Zagora) Hospital 

-Haskova Hospital 

-İvraça Hospital 

-Kazanlık Hospital 

-Köstendil Hospital 

- Neurologist Hospital 

-Samokov, Hospital 

-Silistre Hospital 

-Yambolu Hospital 

-Tırnovacık (Malko Tarnovo) Hospital 

-Pleven Hospital 

-Islimye Hospital 

MOBILE HOSPITALS, SAHRA HOSPITALS AND HOSPITAL SHIP 

While the Ottoman State provided civil and military health services, it 

contributed to the health system with mobile hospitals, field hospitals, hospital 

ships, hospital trains and patient transport vehicles, as well as built-in hospitals. 

Below are the photos of these services. 

 

Figure 19: Military mobile hospital 

 

Figure 20: Military Field Hospital 
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Figure 21: The Operating Room of a Military Hospital 

 

 

Figure 22: A Sick Ward in a Military Hospital 

 

Figure 23. Patient beds in military hospital clinic 
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Figure 14: Gynecology clinic in the hospital 

 

Figure 24: Reşit Pasha hospital ship 

 

Figure25: Patient transport horse carriage 
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BULGARIA TODAY 

Turks have always existed in Bulgaria in the historical process that started 

with the Scythians / Saka since the 8.9th century BC. Later, they had a 

relationship with the Ottoman Empire, which was also a Turkish State, for 545 

years. 

The Bulgarians gained their autonomy from the Ottoman Empire on March 

3, 1878 and independence on May 5, 1905. Today its name is the Republic of 

Bulgaria. Its capital is Sofia and its territory is 110,994 square km. It is governed 

by a unitary parliamentary democracy and is a member of the European Union. 

Bulgaria is two brothers and neighbors of the same origin who have lived 

with Turks for centuries. According to the 2020 data of the Republic of Bulgaria, 

the population is 6,948,445 people (worldometers, 2020). Almost all Turks in 

Bulgaria are Muslim. Together with the Turkish-speaking Muslim Roma, this 

number is around 1 million 500 thousand. Bulgaria 1877-1878 Ottoman-Russian 

War to the present, a total of 1 million 736 thousand 465 Turks, emigrated to 

Turkey "(Kardzhali News, 2021). Currently, around 600-800 thousand people in 

Bulgaria define themselves as Turks by ethnicity. Bulgaria is the country with 

the largest population of Turkish and Muslim minorities in Europe according to 

the population of the country (Bulgarian Turks, 2021). 
 

 

Figure 26. State of the Republic of Bulgaria 
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CONCLUSION 

In the lands it ruled, the Ottoman Empire has shown great sensitivity and 

sacrifice in health, as in all matters, for centuries, and has been in an effort to 

bring these services to the society in the best way possible. As seen in this 

study, they have established many general hospitals, military hospitals, 

laboratories, etc. health facilities in Bulgaria. In addition to the public health, 

they have also established military hospitals besides the municipal hospitals, in 

Balkan countries and Bulgaria by taking the necessary measures for the health 

of the soldiers. These hospitals provided the necessary healthcare services to 

both military and civilian population during times of war and peace. 

Especially in times of war, mobile hospitals were established close to the 

soldiers, seriously ill patients were treated in these hospitals and when 

necessary they were transferred to military hospitals by ambulances. A large 

number of patients and immigrants were transferred to Istanbul by rail and sea. 

In addition, necessary measures were taken to prevent epidemics such as 

cholera, and during times of peace, soldiers were periodically screened and 

kept under control. 

During the Ottoman Empire in Bulgaria, 2356 mosques and masjids, 142 

madrasahs-darülkurra, 273 schools, 42 imarets, 174 dervish lodges, 116 inns, 

113 baths-thermal springs, 27 tombs, 24 bridges, 75 fountains, 3 dispensers, 26 

caravanserais and palaces, castles, many hospitals, libraries, clock towers, 

covered bazaars etc. A total of 3399 buildings were built (Ayverdi, 1982-141-

143). 

Unfortunately, Bulgarians and Turks of the same lineage have become two 

foreign and hostile nations in the brutal process of the time and have harmed 

each other a lot. For example; Mosques have been the main target of nationalism 

and religious fanaticism in Bulgaria, which has gained its independence. While 

most of the mosques in the cities were destroyed, some of them were turned into 

churches, museums, schools, hospitals, printing houses, warehouses and 

arsenals. There were 44 mosques in Sofia before the war, only one of them 

survived. As a result of the madness of destruction in Bulgaria in order to erase 

the traces of the past, the cities were tried to be removed from the Ottoman 

identity by losing their history and souls (Koyuncu, 2005- p. 240). 

In this study, information on historical facts is presented. Efforts have been 

made to contribute to researchers. These studies will help to note the past, learn 

from the past, and benefit from those lessons. This study is a warning for the 

mistakes made in the past not to be repeated. 

I hope these two nations and two states of the same ancestry become conscious 

of the brotherhood and walk on the same path, arm in arm, in cooperation. 
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INTRODUCTION 

In today's globalized world, the effects of occupational safety and health do 

not only act on the individuals that have occupational accidents, their families 

and the enterprises they work in, but also on national economies and accordingly 

on the world economy. Therefore, the concept of occupational health and safety 

is very important. Occupational health and safety have a significant place in 

European Union (EU) social law, and sanctions related to this apply to both 

member and candidate countries. 

One of the primary reasons for the establishment of the EU is to bring 

European countries together in order to be able to better compete against the 

United States of America (U.S.A) and Japan. EU does not aim to legislate a 

social security law applying to all member countries and enact a single 

legislation within the union. The main purpose of the union is to ensure that the 

rights within the scope of social security are maintained within free circulation, 

losses are prevented and, in the end, social security is achieved).  

Ensuring that occupational health and safety is ensured at maximum level in 

all member countries is among the primary objectives of the EU. This is because 

differences in occupational health and safety standards among EU countries 

cause unfair competition among business from different countries). The initial 

works carried out within this context in the Union mainly focused on the areas of 

coal, steel and nuclear energy industries). European Union is the new form and 

name of the European Communities since 1991, which consisted of European 

Economic Community (AEC), European Coal and Steel Community (ECSC) 

and European Atomic Energy Community (EAEC). EU was established with the 

Treaty on the European Union issued in 1992 in Maastricht. The phrase EU 

expresses the goals and policies followed through the European Communities 

 
* This study was prepared from a doctoral dissertation. It was presented at the 10th 

Management Congress of the National Healthcare Organizations under the National 

Healthcare Executives Association held in Mardin on May 24- 27, 2012. 
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(ECSC, AAEC) and the goals and policies covered by two new areas of action 

(joint foreign and safety policies, and cooperation in justice and internal affairs) 

introduced with the Treaty on the EU).  

The first real Occupational Health and Safety (OHS) directive within the 

European Community was enacted by the EAEC (80/386 numbered Council 

Directive of 15 July 1980). The Single European Act of 17.02.1986 triggered 

reformative developments in the social policies of the community. Within this 

act, the community became authorized to prescribe on the decisions to be taken 

by the qualified majority in social policies by means of the 100a, 118a and 118b 

articles added into the Treaty of Rome of 1957. By introducing qualified 

majority voting to the Council, the Single European Act accepted in 1986 

achieved a significant expansion that facilitates decision making particularly in 

the area of occupational health and safety. The legislative effort deemed to be 

the most important source of the systematic OHS management systems applied 

all around the world is the EU Framework Directive on "the introduction of 

measures to encourage improvements safety and health of workers at work". The 

Framework Directive included all OHS management related principles and 

processes applying to all organizations in both public and private sectors 

(Directive 89/391/EEC 12 June 1989). According to the directive, the main 

purpose of OHS management in companies is to ensure continuous improvement 

of health and safety of workers. The directive was enacted in all EU countries. 

Implementation of the directive is supported via national strategies and policies). 

One other step EU took in the recent years concerning occupational health and 

safety is the 18 July 1994 dated EC No: 2062/94 regulation concerning the 

establishment of the "European Agency for Safety and Health at work and the 

indirectly related 94-95/EEC numbered directive of 22 September 1994 

concerning the establishment of European Works Council). The Treaty of 

Amsterdam signed in 1997 and entered into force in May 1999 introduced 

significant annexes and amendments to the Treaty of Rome. It constitutes a 

major turning point for European labor law. With this treaty, the council was 

granted with the authorization to make resolution with majority in the topics of 

improvement of work environments for protecting health and safety of workers, 

working conditions, informing workers, workers' rights to be consulted and 

treating men and women equal (art. 137)  ). Despite the fact that European 

Union Agencies are accepted as legal entities according to the European Union 

law, they seek the solutions of problems experienced in terms of the joint 

policies regularly audited by the EU organizations via separate methods. The 

community embodies twelve agencies. Two of these are the European 

Foundation for the Improvement of Living and Working Conditions and the 

European Agency for Safety and Health at Work). EU also attaches great 

importance to occupational health and safety trainings. The topic of training is 

given prominence in international regulations and in the regulations of 

developed countries, particularly in the 155 and 161 numbered ILO conventions 
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and 89/391 numbered EU OHS Framework Directive. While the OHS related 

strategies and action plans of the EU are updated in line with the changing 

priorities, training has always been one of the prioritized topics. In 2002-2006 

and 2007-2012 EU OHS Strategies, it is emphasized that the safety culture needs 

to be strengthened by means of training and education 10).  

In 2001, International Labour Organization (ILO) published the ILO 

Guidelines on Occupational Health and Safety Systems (ILO, 2001). These 

guidelines reflect the international standards including Occupational Health and 

Safety Convention (No. 155) and the Occupational Health Services Convention 

(No. 161). These guidelines were prepared for the use of any entity responsible 

with OHS management both at national and business levels. BS 8800 (1996) 

prepared together with the guideline on how OHS management is to be 

integrated with the general management of an enterprise is accepted to be the 

first national standard related with OHS management systems. Since mid 1990s 

all kinds of efforts were made in order to develop several OHS management 

systems. Most of these standards were based on BS 8800. Being the first 

occupational health and safety guide, the "BS 8800 Occupational Health and 

Safety Management Systems Guide" was published by the British Standards 

Institute (BSI) in 19966). The Netherlands, Norway, Spain and the United 

Kingdom are the countries that developed standards based on BS 8800. Similar 

standards oriented on volunteer application were established also in other EU 

countries. Some of these standards are adaptations of ILO guides. For the 

purpose of establishing an international basis for the certification of OHS 

management system, a consortium constituted by certification and 

standardization societies set forth an OHS management system specification 

titled as Occupational Health and Safety Assessment System (OHSAS) 18001. 

Although these specifications are not among the standards of International 

Standards Organization (ISO), they are generally promoted in some countries for 

the purpose of certifying OHS management systems. OHSAS 18001 

certification is also used in Turkey. 

OHSAS 18001 is accepted as the most common standard all around the 

world in terms of bringing in a structural approach to OHS management 

systems. Gradually, OHSAS 18001 replaces all standards developed on the basis 

of BS 8800. On the other hand, OHSAS 18001 also is becoming a standard that 

certification societies can certify officially. OHSAS 18001 regulates some of the 

key elements of OHS management: 

•  A systematic approach to occupational health, as well as 

occupational safety risks, 

•  Taking risks under control, 

•  Performance measurements and performance indicators, 

•  Active participation of employees. 

In OHSAS 18001, it is emphasized that the duty of the enterprise is to 

develop the procedures and regulations suitable to its own needs. In addition, 
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OHSAS 18001 also enables the utilization of ready packages such as guides and 

software that may be used in supporting the system and adapting it to the sector. 

OHSAS model is also compliant with the ISO 14001 standard on environment 

and the International Standardization Organization (ISO) 9001 management 

models used in quality management. In some EU countries, OHSAS 18001 has 

become the standard OHS management system. 

Occupational safety works in Turkey is regulated by National and 

International Legislation, ILO conventions, Alma Ata Declaration and European 

Social Charter and European Union Directives. With the 3008 numbered Labour 

Law that came into force in 1936 and regulates many issues of professional life, 

a detailed and systematic regulation on occupational health and safety was made 

for the first time in Turkey. Following the World War II, Turkey's entry into 

United Nations Organization and transition in the country into multi-party 

democratic order, it became compulsory to enact new laws. After the 

establishment of the Ministry of Labour for having the works oriented on 

occupational health and safety to be conducted by a single authority, this task 

was assigned to the General Directorate of Workers' Health. Afterwards, 

Occupational Accidents and Diseases and Maternity Insurance with the 4772 

numbered law, Old Age Pension Assurance with the 5417 numbered law in 

1949, Sickness and Maternity Insurance with the law numbered 5502 in 1950, 

and Invalidity, Old Age Pension and Survivor's Insurances were established with 

the law number 6900 in 1957. While these developments applied to the workers 

sect, for public servants the 5434 numbered T.R. Retirement Fund Law enacted 

on 08.06.1949 united all retirement regulations and funds that were scattered 

until that date. This law entered into force on 01.01.1950 and was amended 120 

times until today. Labour and Social Security Training and Research Center 

(LSSTRC) on the other hand was established in 1955, in Istanbul with the name 

of Near and Middle East Work Group (NMEWG). Between the constitutions of 

1961 and 1982, the most prominent law enacted in social security field was 

certainly the 506 numbered Social Insurances Law enacted on 17.07.1964 and 

entered into force on 01.03.1965. On 02.09.1971, on the other hand, 1479 

numbered law was enacted for the establishment of the "Self-Employee's 

Institution"11). 

With the 4857 numbered Labour Law promulgated in the 25134 numbered 

Official Gazette of 10 June 2003, new regulations were introduced to 

employment relations and detailed provisions were set on occupational health 

and safety12). 

Concerning hospitals and other inpatient treatment bodies, the directives 

enacted within the scope of the efforts oriented on the Transposition of the 

Acquis Communautarie (after the completion of this study) are as follows: 

According to the 32nd item of the c subparagraph of the "List of occupational 

health and safety related hazard classes communique" promulgated in the 25 

November 2009 dated and 27417 numbered Official Gazette, "activities carried 
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out in healthcare organizations, where outpatient and/or inpatient diagnosis and 

treatments are performed, are included in the highly hazardous works class"13). It 

is stipulated in the 6331 numbered Occupational Health and Safety Law 

promulgated in the 28339 numbered Official Gazette of 30 June 2012 that 

"occupational safety specialists are to be available in all work places"14). With 

the "Regulation on the duties, powers, responsibilities and training of 

occupational safety experts" promulgated in the 28512 numbered Official 

Gazette of 29.12.2012, "determination of work place risks, necessary measures 

to be taken, duties, powers and responsibilities of occupational safety experts 

and penal sanctions" were expressly stipulated15).  
 

Definitions of Occupational Accident and Occupational Disease  

New developments, definitions of new technologies, new business 

organizations, new substances, materials and energies, new business 

applications, increase of mobility and demographic changes created new 

types of diseases such as muscle-joint diseases, allergies, infections, age 

related diseases, occupational cancer and reproduction dysfunctions (Onal, 

2001: 11). A study EU OHS Agency conducted on the priority issues in 

OHS area in EU stresses that psycho-social and ergonomic risk factors will 

be the focus group to be attached importance to in the future (OSHA, 2000a: 

21). According to another study conducted by the same agency, stress, 

bullying and violence, musculoskeletal disorders and noise are the areas 

where further protective means are required (OSHA, 2000b: 24-25). 

Examining the distribution on the basis of ailment types in Eurostat data, 

muscoskeletal disorders are the most common diseases in the EU (53,1%). 

This is followed by occupation-related ailments such as stress and 

depression (18,2%) (EUROSTAT, 2003: 9)16).  

 

Occupational accidents and occupational diseases occur due to individual 

and environmental causes. ILO defines occupational accident as "an event that 

results in injury and damage in consequence of an unplanned and unexpected 

situation17). Occupational diseases is the common name used for the diseases that 

occur due to the effect of the factors available in work environment. In 

international sources such as the World Health Organization and ILO, 

occupational diseases are defined as the group of diseases where an action & 

reaction and a cause & effect relation specific to the work is found between a 

hazardous factor and the human body being affected from this. In the 14th article 

of the 5510 numbered Social Security and General Health Insurance Law 

promulgated in the 26200 numbered Official Gazette of 16 June 2006, 

occupational diseases are defined as "temporary or permanent diseases and 

physical or mental impairments that the insured is subjected to due to a repetitive 

cause in the nature of the work performed or due to the conditions in which the 

work is performed18).  
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According to the International Labour Organization, occupational groups in 

healthcare organizations are: physicians, other professional professions (dentist, 

pharmaceutics, psychologist), nurses, midwives, health officers and other 

healthcare personnel (electroencephalography, electrocardiography, radiology 

and audiology technicians). The factors that these employees working in 

healthcare organizations are subjected to are physical, chemical, biological, 

ergonomic and psycho-social factors, which are presented in Table 1. 

Table 1. Primary Factors in Healthcare Organizations 

Physical – 

Ergonomic 
Chemical Biological Psycho-social 

Noise 

Vibration 

Hot - cold 

Injury with a 

cutting tool or 

needle 

Radiation 

Standing 

Lifting weight 

Solvents 

Anesthetic 

agents 

Cancer drugs 

Antibiotics 

Metal, mercury 

Disinfectants 

Infections 

Tuberculosis 

Hepatitis 

AIDS 

Respiratory 

system infections  

 

 

Shift 

Night work 

Long working 

hours 

Stress 

Work load 

 

 

Occupational accidents the employees working in healthcare organizations 

are subjected to are injuries from piercing and cutting tools, impacts, falls, sprain 

related injuries, chemical contamination and radioactive substance leaks19). 

Occupational diseases the employees working in healthcare organizations are 

subjected to, on the other hand may occur on the basis of infections, chemical 

substances, radiation, biological agents, musculoskeletal system, skin problems 

and stress20,21). 

For the purpose of protecting healthcare personnel from the dangers and 

occupational risks they face at work, "Occupational Health and Safety 

Committees (OHSC)" were established in Western countries. With the joint 

declaration "American Medical Association (AMA)" and "American Hospital 

Association (AHA)" made in 1958, it was reported that they support workers' 

health programs in hospitals and that hospitals should set exemplary services 

concerning health training, protective medicine and occupational safety. After 

this "National Institute for Occupational Safety and Health (NIOSH)" defined 

active criteria in order to have the topic of occupational health regarded in 

hospitals between the years of 1974 and 197622). In Turkey, the topic of 

personnel health in healthcare organizations was addressed for the first time 

quite recently, with the "Regulation on Ensuring Patient and Personnel Safety" 

promulgated in the 27897 numbered Official Gazette of 06.04.201123). Every 

healthcare organization may need to develop its own policies and 

implementations for the purpose of safeguarding personnel health and ensuring 
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occupational safety provided that such policies and implementations remain 

within the national/legal frame. A draft program proposed by NIOSH to assist in 

the performance of the program to be established is summarized in Table 2 

below24). 

Table 2. Healthcare Personnel Health Exemplary Program according to NIOSH 

ENTRY EXAMINATION 

A full physical examination of every newly employed healthcare personnel has 

to be carried out and their detailed background and occupational history have to 

be entered into records. The followings are recommended as initial laboratory 

examinations:  

 Routine blood tests, full urine analysis, chest radiography, electro 

cardiography, eye examination, ear examination 

PERIODICAL EVALUATION EXAMINATIONS 

The following personnel should be subjected to periodical health evaluation 

examinations:  

 Personnel subjected to any danger, 

 Personnel coming back to work after their leave due to an illness or injury, 

 Personnel assigned to work in another department / the working conditions 

of whose have changed, 

 Retired personnel. 

HEALTH AND SAFETY TRAINING 

 In addition to the orientation training to be provided, health, safety and 

environmental topics have to be explained to every personnel through a 

sustained program prepared by competent persons.  

 This program should also include topics such as regulation of habits in 

order to improve occupational safety and reporting diseases and injuries to 

the personnel health center. 

IMMUNIZATION 

 The vaccine program determined for healthcare personnel has to be 

followed.  

 Elective vaccination should be considered in cases of epidemic outbreak 

and accidental exposure (from patients or laboratory materials). 

TREATMENT OF INJURIES AND DISEASES DEVELOPED DURING 

DUTY 

 A service providing medical and pshycologic assistance and accessible to 

the personnel around the clock needs to be established in a separate division 

in the hospital. 

 Adequate facilities need to be provided to all personnel in terms of the 
medical, surgical, psychological and rehabilitation services they need.  

 An experienced consultation team has to be continuously available.  

 A procedure with which healthcare personnel will contact their private 
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doctors has to be prepared. 

 For the purpose of facilitating the continuity of care and treatment for every 

personnel, adequate surveillance criteria have to be defined and maintained.  

 Treatment and reporting of occupational diseases and injuries have to be in 

compliance with the legal frame. 

HEALTH COUNSELING 

 An easily accessible program providing medical, psychological and social 

counseling services should be established. This program should cover HIV 

infection and HIV epidemy as well as various addiction problems (such as 

cigarettes, alcohol and drugs). 

 There should be a legal system ensuring that the personnel are directed to 

the bodies they should for their diagnosis and treatment problems that 

cannot be solved in the hospital. 

 In organizations where no psychiatry division and social services exist, 

people familiar with the topic should be assigned in the consultancy 

department to assist the personnel. 

ENVIRONMENT CONTROL AND SURVEILLANCE 

 Environment control and surveillance should be a part of the occupational 

health program and should be managed by a competent person that has the 

skills and knowledge to respond to serious accidents. 

 There should be a separate person in charge of the nuclear medicine and 

radiology department. 

 Practices have to be kept within the legal frame. 

OCCUPATIONAL HEALTH AND SAFETY REGISTRY SYSTEM 

 Records of every personnel have to be kept in the health unit. The records 

should contain information on the results of all examinations and analyses, 

disease and injury histories. 

 Monthly reports have to be prepared in order to report and evaluate injury 

and diseases rates, the way accidents occur and the results of hazard 

impressions. 

 Records should be kept confidential and accessible to only the necessary 

and authorized people. 

COORDINATION AMONG HOSPITAL DEPARTMENTS 

 A committee where all departments of the hospital are represented should 

propose the policies, directives and needs concerning the practices of the 

occupational health program in the hospital. 

 Together with the infection control committee, OHSC should follow the 

health condition of personnel. 

 A member of the occupational health program should be assigned in both 

the OHSC and the infection control committee. 
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METHOD  

The study was carried out through the use of descriptive study model. 

The sample of the study consists of 14 private hospitals with more than 100 

bed capacity in the European side of Istanbul. 6 of these hospitals are 

accredited by an international health organization. In the first phase of the 

study, face to face interviews for questionnaire application were carried out 

with the chief physicians or hospital managers of the said hospitals. In the 

second phase, questionnaire application was made on the surgery nurses and 

radiology technicians working in the same hospitals. Within the scope of the 

study a total of 252 questionnaire forms were distributed, from which 149 of 

them got completed and returned (rate of return 59%). The results obtained 

from the forms are presented in terms of frequency distributions, average 

and standard deviation values. For the purpose of testing the hypothesis of 

the study chi square analysis was employed, and the differences in personnel 

attitude in terms of the accreditation status of the hospitals were analyzed 

through z test. Analyses were carried out with the use of SPSS 13.0 

statistical package software. 

FINDINGS 

Occupational Health and Safety Practices in the Hospitals 

Examining the occupational health and safety practices of the hospitals 

included in the scope of the study in terms of the European Union and Turkish 

legislations (Table 2) shows that infirmaries/worksite physicians are available in all 

hospitals (100%), while the personnel in 92,6% are provided with necessary 

materials against Latex allergy, that they are vaccinated at the start of their 

employment in 87,5% of the hospitals and "accident report forms" are used in 

85,7% in of the hospitals. It is determined that in 78,6% of the studies adequate 

level of protective materials are provided to the personnel and orientation training is 

given to the newly recruited personnel in 71,4%. 

It is observed in terms of occupational health and safety practices that 64,3% 

provide the personnel with milk/yogurt against chemical/radiological agents, 64,3% 

provide occupational accident prevention trainings to the personnel, 64,3% have a 

Radiation Safety Committee and an Occupational Health and Safety Committee and 

that 57,1% make it obligatory for the personnel to use protective equipment. 42,9% 

of the hospitals subject their personnel to yearly regular health examination, 42,9% 

send dosimeters to atomic energy center while only 28,6% share the radiation report 

results with the personnel and report occupational diseases to the Ministry of 

Labour and Social Security. It was also determined that only 7,1% of the hospitals 

provide their personnel with the necessary materials against occupational diseases. 
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Table 2. Occupational Safety and Occupational Diseases Practices Followed in 

the Hospitals 

n=14 Frequency Percentage 

Infirmary/work-place physician availability 14 100,0 

Provision of materials against latex allergy 13 92,9 

Protective vaccination at the start of employment 12 85,7 

Using "accident report form" for occupational 

accidents 
12 85,7 

Provision of adequate protective materials 11 78,6 

Provision of orientation training for newly recruited 

personnel 
10 71,4 

Supplying the personnel with milk/yogurt against 

chemical/radioactive agents 
9 64,3 

Provision of accident prevention training 9 64,3 

Availability of Radiation Safety Committee  9 64,3 

Availability of Occupational Health and Safety 

Committee 
9 64,3 

Making it obligatory to use protective equipments 8 57,1 

Subjecting the personnel to yearly regular health 

examination 
6 42,9 

Sending dosimeters to atomic energy center 6 42,9 

Sharing radiation report results with the personnel 4 28,6 

Reporting occupational diseases to the Ministry of 

Labour and Social Security 
4 28,6 

Permitting radiation leaves 2 14,3 

Sharing occupational safety committee decisions with 

the personnel 
2 14,3 

Provision of necessary materials against occupational 

diseases 
1 7,1 

 

The results of the occupational health and safety application results of hospitals 

with accreditation certificates have been given in Table 4. According to the obtained 

results, it was determined that among the occupational health and safety practices 

examined within the scope of the study, the practices of "provision of accident 

prevention training", "availability of Radiation Safety Committee", "availability of 

Occupational Health and Safety Committee", "subjecting the personnel to annual regular 

medical examination", "sending dosimeters to atomic energy center" and "reporting 

occupational diseases to the Ministry of Labour and Social Security" are significantly 

related with whether the hospitals are accredited by an international accreditation 

organization (*p<0,05).   
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Table 3. Occupational Health and Safety Practices According to the Hospitals' 

Accreditation Statuses  

 
Accredited 

hospitals 

Non-

accredited 

hospitals 

Chi 

square 

analysis 

n=14 F % F % χ2 P 

Infirmary/work-place 

physician availability 

Available 6 42,9 8 57,1   

N/A 0 0,0 0 0,0   

Provision of materials 

against latex allergy 

Available 6 46,2 7 53,8 0,80 0,57 

N/A 0 0,0 1 100,0   

Protective vaccination 

at the start of 

employment 

Available 5 41,7 7 58,3 0,05 0,69 

N/A 1 50,0 1 50,0   

Using "accident report 

form" for occupational 

accidents 

Available 5 41,7 7 58,3 0,05 0,69 

N/A 1 50,0 1 50,0   

Provision of adequate 

protective materials 

Available 6 54,5 5 45,5 2,86 0,15 

N/A 0 0,0 3 100,0   

Provision of orientation 

training for newly 

recruited personnel 

Available 5 50,0 5 50,0 0,73 0,41 

N/A 1 25,0 3 75,0   

Supplying the 

personnel with 

milk/yogurt against 

chemical/radioactive 

agents 

Available 5 55,6 4 44,4 1,65 0,24 

N/A 1 20,0 4 80,0   

Provision of accident 

prevention training 

Available 6 66,7 3 33,3 5,83 0,03* 

N/A 0 0,0 5 100,0   

Availability of 

Radiation Safety 

Committee  

Available 6 66,7 3 33,3 5,83 0,03* 

N/A 0 0,0 5 100,0   

Availability of 

Occupational Health 

and Safety Committee 

Available 6 66,7 3 33,3 5,83 0,03* 

N/A 0 0,0 5 100,0   

Making it obligatory to 

use protective 

equipments 

Available 5 62,5 3 37,5 2,94 0,12 

N/A 1 16,7 5 83,3   

Subjecting the 

personnel to yearly 

regular health 

examination 

Available 5 83,3 1 16,7 7,02 0,02* 

N/A 1 12,5 7 87,5   

Sending dosimeters to 

atomic energy center 

Available 5 83,3 1 16,7 7,02 0,02* 

N/A 1 12,5 7 87,5   

Sharing radiation report 

results with the 

personnel 

Available 2 50,0 2 50,0 0,12 0,59 

N/A 4 40,0 6 60,0   
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Accredited 

hospitals 

Non-

accredited 

hospitals 

Chi 

square 

analysis 

n=14 F % F % χ2 P 

Reporting occupational 

diseases to the Ministry 

of Labour and Social 

Security 

Available 4 100,0 0 0,0 7,46 0,02* 

N/A 2 20,0 8 80,0   

Permitting radiation 

leaves 

Available 2 100,0 0 0,0 3,11 0,17 

N/A 4 33,3 8 66,7   

Sharing occupational 

safety committee 

decisions with the 

personnel 

Available 2 100,0 0 0,0 3,11 0,17 

N/A 4 33,3 8 66,7   

Provision of necessary 

materials against 

occupational diseases 

Available 1 100,0 0 0,0 1,44 0,43 

N/A 5 38,5 8 61,5   

*p<0,05 
 

Demographic Characteristics of Personnel  

It was determined that 77,2% of the personnel within the scope of the study (149 

people) are women, 57% belong to the age group between 26 to 35 years of age, 

45% are associate graduates, 53,7% work in non-accredited hospitals, 65,1% are 

nurses, 63,7% work more than 45 hours, 39,6% work in day shift, 38,3% have 

been working in the same hospital for a period ranging from 1 to 5 years, and 

36,9% have a professional experience of between 5 and 10 years . 

Attitude of the Personnel Concerning Their Exposure to Occupational 

Accidents  

The personnel of the hospitals within the scope of the study were asked 

whether they had any accidents in the hospital they work in. According to their 

answers, 76,5% of the personnel did not have any occupational accident whereas 

23,5% stated that they had occupational accidents. From the results of chi square 

analysis, it was determined that having an occupational accident is not 

significantly related with the accreditation status of the hospital the personnel 

work in (χ2=0,73; p=0,26>0,05).  

Examining the number of times the personnel experienced occupational 

accidents showed that 74,3% of the personnel who had occupational accident 

had only 1 accident. The rate of those who had more than 1 accident is 25,7%. 

From the results of chi square analysis, it was determined that the number of 

occupational accidents experienced is not significantly related with the 

accreditation status of the hospital the personnel work in (χ2=1,60; 

p=0,19>0,05). 
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Examining whether the personnel that had occupational accidents used 

medical reports granting them day offs due to the accident shows that 68,6% of 

the personnel that had such an experience did not use reports. 31,4% of the 

personnel who had occupational accidents used medical reports stating that they 

should not attend to work. It is determined that the medical reports used were for 

12,6 days in average (SD=12,7; Median=10) 

Examining the attitude of the personnel concerning the risks of being 

exposed to occupational accidents in the hospitals (Table 4) shows that the 

personnel mostly consider that they face the risks of being exposed to radiation 

(O=3,29) and disinfectants (O=2,99). The personnel stated that they face the 

risks of being exposed to anesthetic gases (O=2,49), falling due to slippery floor 

(O=2,09), being exposed to formaldehyde (O=2,08), getting injured with needles 

(O=2,04), getting injured with cutting tools (O=1,83), being exposed to ethylene 

oxide (O=1,74) and electrical shock (O=1,67) rather rarely. 

Table 4. Occupational Accident Risks According to the Perception of the 

Personnel 

 Average Standard Deviation 

Risk of being exposed to radiation 3,29 1,23 

Risk of being exposed to disinfectants 2,99 1,53 

Risk of being exposed to anesthetic gases 2,49 1,59 

Risk of falling due to slippery floor 2,09 1,05 

Risk of being exposed to formaldehyde 2,08 1,29 

Accidentally running needles into hand 2,04 0,90 

Risk of getting injured with cutting tools 1,83 0,85 

Risk of being exposed to ethylene oxide 1,74 1,26 

Risk of being exposed to electrical shock  1,67 0,86 

 

The risks that personnel that work in non-accredited hospitals face with regard to 

exposed to anesthetic gases, formaldehyde, needle, cutting injuries and ethylene 

oxide was determined to be at a significantly higher level than those that work in 

accredited hospitals (*p<0,05 -  **p<0,01). 
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Table 5. Personnel's Perception on Occupational Accident Risks According to 

the Accreditation Status of the Hospitals They Work In 

 O SD Z p 

Risk of being exposed to 

radiation 

Accredited 3,21 1,18 -0,69 0,49 

Non-accredited 3,35 1,27   

Risk of being exposed to 

disinfectants 

Accredited 2,84 1,45 -1,15 0,25 

Non-accredited 3,13 1,59   

Risk of being exposed to 

anesthetic gases 

Accredited 2,00 1,41 -3,53 0,00** 

Non-accredited 2,91 1,62   

Risk of falling due to 

slippery floor 

Accredited 2,00 0,93 -0,88 0,38 

Non-accredited 2,16 1,14   

Risk of being exposed to 

formaldehyde 

Accredited 1,72 1,00 -3,28 0,00** 

Non-accredited 2,40 1,44   

Accidentally running 

needle into hand 

Accredited 1,82 0,81 -2,79 0,01* 

Non-accredited 2,23 0,94   

Risk of getting injured 

with cutting tools 

Accredited 1,62 0,78 -2,72 0,01* 

Non-accredited 2,00 0,88   

Risk of being exposed to 

ethylene oxide 

Accredited 1,51 0,98 -2,06 0,04* 

Non-accredited 1,95 1,42   

Risk of being exposed to 

electrical shock  

Accredited 1,61 0,79 -0,76 0,45 

Non-accredited 1,72 0,91   

*p<0,05 **p<0,01 

Examining the personnel's views on the reasons of the occupational accidents 

experienced in their hospitals (Table 6) shows that the personnel stated that long 

working hours (O=2,32) and intense work load (O=2,31) rarely cause 

occupational accidents (O=2,32). This are followed by stress (O=2,10), not using 

protective equipments (O=1,81) and lack of attention (O=1,68). It was observed 

that the personnel nearly never sees lack of experience as a cause of 

occupational accidents in their hospitals (O=1,44). 

Table 6. Reasons of Occupational Accidents According to the Personnel's Views 

 Average Standard Deviation 

Long working hours 2,32 1,21 

Heavy work load 2,31 1,08 

Stress 2,10 1,01 

Not using protective equipment 1,81 1,00 

Lack of attention 1,68 0,76 

Lack of experience 1,44 0,69 

 

Examining the differences in the personnel's views on the reasons of the 

occupational accidents in the hospitals they work in on the basis of the 

accreditation status of their hospitals (Table 7) shows that only the 
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considerations of the personnel concerning long working hours differ on the 

basis of the accreditation status of the hospitals they work in. According to this, 

it is observed that the personnel working in non-accredited hospitals consider 

long working hours as a more important risk factor than those that work in 

accredited hospitals. 

Table 7. Personnel's Perception on the Reasons of Occupational Accidents on 

the Basis of the Accreditation Status of the Hospitals They Work In 

 O SD Z p 

Long working 

hours 

Accredited 2,06 1,08 -2,53 0,01* 

Non-accredited 2,56 1,27   

Heavy work load 
Accredited 2,20 1,03 -1,13 0,26 

Non-accredited 2,41 1,12   

Stress 
Accredited 1,99 0,92 -1,24 0,22 

Non-accredited 2,19 1,07   

Not using 

protective 

equipments 

Accredited 1,66 0,94 -1,60 0,11 

Non-accredited 1,93 1,03   

Lack of attention 
Accredited 1,70 0,75 0,21 0,83 

Non-accredited 1,67 0,77   

Lack of experience 
Accredited 1,45 0,64 0,17 0,86 

Non-accredited 1,43 0,74   

*p<0,05 
 

Personnel's Opinions on Getting Occupational Diseases  

The personnel working in the hospitals included in the scope of the study 

were asked whether or not they experience health problems related with their 

jobs and 58,4% stated that they had experienced occupational diseases. 41,6% of 

the personnel on the other hand stated that they have never gone through any 

occupational disease. From the results of chi square analysis, it was determined 

that the point whether or not the personnel went through occupational diseases is 

not significantly related with the accreditation status of the hospital the 

personnel work in (χ2=0,18; p=0,40>0,05). 

The occupational diseases that the personnel complain of are varicose 

disease with 73,6%, pain in the lower back with 64,4% and stress with 62,1% 

followed by latex allergy with 16,1% and panic attack with 6,9%. 

Examining the frequencies with which the personnel use protective 

equipments in order to prevent occupational diseases (Table 15) shows that they 

usually use protective gloves (O=3,89), and use equipments such as protective 

masks (O=3,57), lead jackets (O=3,52) and eye protection from time to time.  

Examining the difference in the frequencies at which the personnel working 

in accredited and non-accredited hospitals use protective equipments to prevent 
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occupational diseases (Table  6) shows that the frequencies of using lead jackets 

and eye protection in accredited hospitals is significantly higher than the 

frequencies in non-accredited hospitals. *p<0,05 **p<0,01 

Table 6. Frequencies of Using Protective Equipments on the Basis of the 

Accreditation Status of the Hospitals 

 O SD Z p 

Frequency of using 

eye protection 

Accredited 2,88 1,47 2,73 0,01* 

Non-accredited 2,29 1,16   

Frequency of using 

protecting gloves 

Accredited 3,94 1,34 0,38 0,71 

Non-accredited 3,85 1,52   

Frequency of using 

lead jacket 

Accredited 4,10 1,03 5,15 0,00** 

Non-accredited 3,03 1,42   

Frequency of using 

protective mask 

Accredited 3,67 1,32 0,74 0,46 

Non-accredited 3,49 1,62   
 

Examining the attitudes of the personnel concerning using protective 

equipments (Table 17) shows that the personnel do not have a negative attitude 

for using protective equipments (O=2,05). Accordingly, the personnel rarely 

consider protective equipments that prevent them from carrying out their jobs 

(O=2,30), rarely state that they do not like to use protective equipments 

(O=2,08) and in rare cases they consider using protective equipments 

unnecessary (O=1,69). It was determined that the general attitudes of the 

personnel on using protective equipments does not differ significantly according 

to the accreditation status of the hospitals they work in (z=-0,19; p=0,85>0,05). 

DISCUSSION  

According to the results of the first stage of the study conducted on 

hospitals, it was determined that except for the availability of infirmaries 

and work place physicians in hospitals, the occupational health and safety 

practices they have to follow according to the European Union and Turkish 

Legislations are not followed in all of them. On the other hand, it was 

determined that in most of the hospitals the personnel are provided with the 

necessary materials against latex allergy, vaccinated at the start of their 

employment and "accident report forms" are properly used to report 

accidents, while in nearly most of them adequate protective equipments are 

provided to the personnel and orientation trainings are given to the newly 

recruited personnel.  

It was determined that the practices of supplying the personnel with 

milk/yogurt against chemical/radiological agents, providing occupational 

accident prevention trainings to the personnel, having a Radiation Safety 

Committee and an Occupational Health and Safety Committee available, and 

making it obligatory for the personnel to use protective equipments, as the 
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practices that are required to be followed in terms of legislation are actually 

followed only in a little more than half of the hospitals. On the other hand, 

while only less than half of the hospitals subject their personnel to yearly 

regular health examinations and send dosimeters to atomic energy center, 

only few of the hospitals share the radiation report results with the personnel  

and report occupational diseases to the Ministry of Health. It was also 

determined that only a few of the hospitals provide their personnel with the 

necessary materials against occupational diseases. 

It was examined whether the observance of the occupational health and 

safety practices by the hospitals is related with their accreditation status. 

According to the obtained results, it was determined that six practices 

(providing occupational accident prevention trainings, availability of 

Radiation Safety Committee, availability of Occupational Hellath and Safety 

Committee, subjecting personnel to yearly regular medical examinations and 

sending dosimeters to atomic energy centers) are followed at a higher rate in 

accredited hospitals. It is possible to assert that these practices are  among 

those that are examined in the accreditation audits of international health 

organizations and therefore are available at a higher rate in accredited 

hospitals.  

According to the results of the second stage of the study conducted on 

the personnel of the hospitals, most of the personnel stated that they did not 

had any occupational accident, and most of those who did have accident had 

only 1 accident. It was determined that the occupational accident histories of 

the personnel do not have a statistically significant relation with the 

accreditation status of the hospitals they work in. The fact that the rate of 

those who stated that they had occupational accident is around 20% is a 

result that can be explained with the inadequate level of occupational health 

and safety practices followed by the hospitals. On the other hand, since the 

study was conducted on the current personnel of the hospitals, or in other 

words since the personnel who left their jobs or became disabled due to the 

occupational accidents they had in the past were not included in the scope of 

the study, it is possible to consider that the rate may be in fact even higher.  

Examining hospital personnel's attitudes concerning the occupational 

accident risks available in hospitals showed that the personnel consider that 

they mostly face the risks of being exposed to radiation and disinfectants. 

This finding can be attributed with the inadequate level of the occupational 

health and safety practices related with radiation. Only a few of the 

hospitals allow their personnel to take leaves due to radiation exposure, 

share radiation report results with the personnel and make it obligatory for 

the personnel to use protective equipments The risks the personnel perceive 

to be relatively lower are being exposed to anesthetic gases, falling due to 

slippery floors, being exposed to formaldehyde, accidentally running 

needles to their hands, being injured with cutting tools, and being exposed 
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to ethylene oxide and electrical shocks in the given order. However, the 

literature reports that hospital personnel are mostly injured by piercing and 

cutting tools. 

Examining the differences in the occupational accident-related 

perceptions of the personnel according to the accreditation status of the 

hospital they work in shows that more than half of the risk elements are 

perceived at significantly lower rates by personnel working in accredited 

hospitals. This may be interpreted as the hospitals having higher 

occupational health and safety standards due to the requirement of 

accreditation minimize the occupational accident risk factors, or at least the 

perception of the personnel working in accredited hospitals are affected 

positively from the practices followed as per the accreditation requirements.  

According to the perceptions of the personnel, the primary causes of 

occupational accidents in hospitals are the long working hours and heavy 

work load. These are followed by high level of stress, failure in using 

protective equipments and lack of attention shown. The participants  do not 

consider lack of experience as a cause of the occupational accidents in 

hospitals. However, in the work conducted by Rohde et al. it was reported 

that urgency of the task, lack of experience and working at different shifts 

are among the reasons of nurses being injured with needles28). In the study 

Happell et al. conducted with the title "Nurses and Stress: Recognizing 

Causes and Seeking Solutions", the stress factors nurses experience in the 

hospitals were reported to be heavy work load, lack of support received 

from the management, human resources problems, working in shifts, 

problems caused by patient relatives and the plentitude of prcedures 29) .Since 

hospitals are systems with open dynamics, emergency cases may occur at 

any time and human life is at stake, it is likely for the personnel to catch 

stress related diseases or to be exposed to occupational accidents in 

environments with high level of stress. Examining the differences in the 

perceptions of the personnel on the basis of the accreditation status of the 

hospitals they work in showed that working for long hours is considered to 

be a cause of occupational accidents at a lower level in accredited hospitals. 

In the study conducted by Corusa, it was emphasized that long working 

hours may cause obesity due to malnutrition, injuries with needles and 

chronic diseases. It was also reported that such working conditions would 

bring along fatigue which may threat patient safety30. In private hospitals in 

Turkey, the weekly working time is 52 hours. Also in the study conducted 

by Kahraman et al. it was reported that 63,1% of private hospital nurses 

work between 46 and 60 hours in a week31. Among the causes of 

occupational accidents, the one that is most related with the policy of the 

organization is the long working hours. It is possible to consider that the 

hospital managers who do not avoid acting against the legislation in terms of 

occupational health and safety, may violate the legislation also in terms of 
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the working hours of the personnel. 

Examining the personnel of the hospitals included within the scope of 

the study showed that more than half of the personnel had an occupational 

disease history. No statistically significant relation could be found between 

the occupational disease histories of the personnel and the accreditation 

status of the hospitals they work in. Examining the occupational diseases the 

personnel had showed that the most common occupational disease they 

experienced was varicose disease. This is followed by low back pain and 

stress. In the study d'Errico at al. conducted on 111 nurses, it was 

determined that 58.2% of the nurses suffer from low back pain32). In 

addition to such diseases that may be accepted as due to the nature of the 

job, latex allergy as a disease that may occur due to the failure in taking the 

necessary precautions was determined to be experienced by 16% of the 

personnel. Considering the fact that nearly all of the hospitals provide their 

personnel with the necessary materials against latex allergy, it is possible to  

assert that this disease mostly occurs due to the actions of the personnel. In 

a substantial proportion of the hospitals, it is not mandatory for the 

personnel to use protective equipments. Accordingly, it may be asserted that 

the personnel do not prefer to use the protective equipments provided to 

them by the hospitals and therefore increase the risk of catching such 

occupational diseases.  

Examining the frequencies with which the personnel use protective 

equipments shows that the personnel usually use protective gloves, 

protective masks and lead jackets while they use eye protection 

occasionally. It is possible to state that this is in line with the above 

consideration. Since it is not held mandatory, personnel sometimes may not 

use the protective equipments that they actually should use all the time. 

Examining the attitudes of the personnel on using protective 

equipments showed that they have a positive attitude for using these. In the 

study Pertoze et al. conducted on 44 hospitals, it was reported that while the 

personnel do not use eye protection, they sometimes wear two pairs of 

gloves for extra protection33). According to this, the personnel rarely 

consider the use of protective equipments as preventing them to do their 

jobs and that they rarely feel discomfortable from using protective 

equipments. However, adopting a stricter attitude in these terms is important 

in terms of preventing occupational diseases. The fact that the attitudes of 

the personnel are not adequately strong may be explained with the fact that 

in a significant part of the hospitals the personnel are not subjected to 

occupational health and safety trainings.  

As it was elaborated in the second part of the study, Turkey has 

exhibited a great advance in legal terms for harmonization with the 

European Union legislation. However, as it can be seen from the findings of 

the study, this is not properly reflected on hospitals. In other words, the 
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occupational health and safety practices that are required to be followed in 

line with the legislation are not properly executed in hospitals. In recent 

years, many laws, regulations and directives have been enacted in Turkey, in 

line with EU harmonization works. However, it is clear that the official 

authorities have to carry out their inspections concerning the 

implementation of these laws more strictly and increase their penal 

sanctions. The enacted regulations, legislations and laws concerning the 

topic must be observed. Inspections should not only apply to private 

hospitals but to all public hospitals and medical faculty research and 

practice hospitals in Turkey. In addition, ensuring that the hospitals consider 

the expenses related with occupational health and safety as investments, 

rather than extra costs, and raising their awareness on this would be useful. 

Presence of occupational safety experts has to be ensured in both public and 

private hospitals. It is suggested to ensure that all medical examinations of 

the personnel working in public and private hospitals are kept, renewed on a 

yearly basis and archived for at least 10 years. It is also suggested to have 

similar studies conducted on public and medical faculty research and 

application hospitals. Trainings concerning occupational health and safety 

have to be provided to personnel. 
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INTRODUCTION 

Healthcare organizations are very complex organizations in terms of 

structure, process and management. Improving the quality of health services 

produced in these organizations is becoming more and more important in line 

with the demands of health consumers. Clinical governance is about the 

provision of clinical care, which takes priority in the safety of patients and staff. 

This approach; In order to overcome the problems caused by the complexity in 

clinical practices, it makes initiatives to encourage continuous quality 

improvement throughout the organization. (Som, 2004-87), (Mc Sherry, 2008-

58), (Gündoğan, 2014-229) Many countries strive to increase the quality of 

healthcare services and respond to new demands, allocate an average of 10% of 

their budgets to health expenditures, and despite constantly consuming more 

resources, they have difficulties in responding to the rapidly changing health 

demands and needs of the society. This is why health and hospital managers 

have actively focused on an innovative institution, expertise and services to meet 

the demands of the public. These new approaches have brought many new 

expansions in issues such as rising costs in the health sector, service quality and 

accessibility. (Kuhlmann, 2006-3) 

Today, management understanding has changed significantly with the effect 

of globalization. Centralized management; It has a strong, closed decision-

making processes that exclude employees and a cumbersome bureaucratic 

structure. This structure is changing towards a flexible, decentralized, 

transparent, participatory, interactive and functional structure. (Çukurçayır, 

2003-35) 

In the globalization process, criticisms on the public sector and public 

administration have intensified. Changes in political and economic theory and 

developments in the private sector have revealed a process of change from 

public administration to public management. (Eryılmaz, 2002-17) One of the 

new management models that emerged in accordance with the paradigm change 

in public administration is governance.  

Hospital enterprises are very important in the production of public health 

services. In hospitals, teamwork is essential, labor and technology are used 

intensively together, project and matrix have a structure and roles, there is 
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excessive division of labor, specialization and professionalization. These 

features necessitate the understanding of governance in hospitals and clinics. 

(Cihangiroğlu, 2016-1) Therefore, in this section; Information on globalization, 

the impact of globalization on healthcare, the concept of governance, public 

governance, healthcare governance and clinical governance are given. Within 

the scope of clinical governance, information on purpose, principles, scope, 

responsibilities, main components, practices and benefits are presented. 

THE GLOBALIZATION CONCEPT 

Globalization; is a historical process that aims to integrate the economic, 

socio-cultural and political systems of the world states into a single system by 

becoming dependent on each other as a result of the intensification and 

integration of relations between geographical borders. 

This process is defined as a system in which internationalization is 

completed, production and consumption of non-regional production patterns are 

planned on a world scale, free competition and market order are controlled by 

supranational organizations, and rules work with supranational understanding. 

(Ak, 2018-28), (Ertaş, 2017-28) Economic globalization is expressed as the 

development of economic relations between countries as a result of the increase 

in the flow of goods, capital and labor between countries, and the intensification 

and widespread of mutual interactions on a world scale (Kıvılcım, 2013-224). 

On the other hand, political globalization is defined as the structural 

transformation of political power, authority and management styles in today's 

world (Bayar, 2008-28). After the political globalization, the disappearance of 

national borders, the increase in all kinds of mobility on capital, products and 

labor, and the removal of obstacles to this also reduce the nation-state controls. 

(Çalışır, 2009-15) 

Crises have occurred due to fluctuations in the world economy. These 

crises, rapid transformation in technology, changing and diversifying needs have 

triggered the transformation of social and political structures. Especially, the 

way out of the economic crises experienced with the effect of neo-liberal 

policies has been seen in the reduction of public expenditures, restructuring in 

public areas such as education, social security and health, in other words reform 

studies. The reduction of public expenditures has been interpreted as the 

narrowing of the state's field of activity in social areas, thus reducing its social 

side by weakening it. In addition, it is also interpreted as the adoption of the 

quality, performance and customer-oriented criteria developed for the private 

sector in the public sector, opening the public spaces to the private sector, thus 

relieving the burden of the state and saving it from bureaucracy and clumsiness. 

The free market mechanism is one of the tools of capitalism, and the name given 

to the present appearance or functioning of capitalism is globalization. (Orhan, 

2006-1) 
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THE CONNECTION OF GLOBALIZATION WITH HEALTH 

Rapid technological changes are taking place in the field of health. In 

addition, increasing cost pressures, increases in the number of health institutions, 

intensification of competition, changing patient-doctor relations, consumer 

awareness, consumer dissatisfaction make health institutions dependent on 

globalization processes and direct or indirect effects of globalization. 

(Tengilimoğlu, 2010-188) 

One of the most important consequences of the economic and political 

dimensions of the global system is the increase in inequalities.Inequality has also 

affected the field of health, and both the difference between poor and rich 

countries and the difference in health between the poor and the rich of the same 

country has widened (Hayran, 2016-1). 

WHO has developed a model that focuses on the link between globalization 

and health in five points. Three of these are direct effects and two are indirect 

effects. Direct effects; The health system includes the effects of health policies 

and exposure to some harmful situations such as infectious diseases and the 

cigarette market. Indirect effects are; the management of the health sector 

through the national economy, nutrition and living conditions, etc. It includes 

social risks arising due to factors. As stated above, the most obvious effects of 

globalization are primarily on the health system and then on health policies 

(Yıldız, 2010-39). 

THE RELATIONSHIP OF GLOBALIZATION WITH HEALTH 

SYSTEMS AND HEALTH POLICIES 

Health systems are open and dynamic systems that are affected by many 

factors. Today, health systems of countries are significantly affected by 

globalization processes. There are great differences between developed and 

developing regions, and health inequalities between countries with the 

globalization approach are increasing significantly. Developing countries share 

the burden of preventable death and disability, such as preventable infectious 

diseases, malnutrition and birth complications. "92% of the total global disease 

burden is concentrated in low and middle-income countries, and about 60% is 

concentrated in China, India and Sub-Saharan Africa." 

The most prominent situation regarding the disappearance of country 

borders in the field of health is the spread of communicable diseases across 

countries without knowing any borders. The ensuing increase in world travel 

generates thousands of infectious virus contacts daily. Intercontinental flights 

last even shorter than disease incubation times. Covid-19, which spread from 

Wuhan city in China and still continues, has turned into a pandemic in a short 

time. This pandemic has resulted in the deaths of a large number of people, 

economic losses, prolonged isolation, fear, loss of trust in health systems, health 

administrators and those who run the state. 
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The reflection of globalization on health systems is not limited to the 

specified issues. For example, careful regulations regarding access to 

prescription drugs in a country can be disrupted when the neighboring country 

allows unlimited antibiotics intake, thus encouraging the emergence of resistant 

microbes that appear in the first country. Health inequalities between countries, 

demographic and epidemiological changes, and the increasing cost of medical 

technologies force countries to improve their health systems. Globalization, in a 

way, makes countries dependent and requires reforms in their health systems. 

Countries should develop policies in line with their own development level 

and health needs. Developing countries are particularly vulnerable to global 

events and actions and are heavily dependent on the international community 

financially and technically. Globalization has the potential to have significant 

effects on the health policies of poor countries. 

Globalization has different effects between developed and developing 

countries. For this reason, countries should take into account that this process is 

a multifaceted phenomenon and affects health in many ways in order to better 

understand the globalization process. As can be seen, health offers concrete 

opportunities to countries to reconcile national interests with international 

interests and form a bridge for cooperation between countries. (Yıldız, 2010-39), 

(Orhan, 2006-1), (Ak, 2018-1-30), (Ertaş, 2017-28), (Ak, 2018-28), (Ak, 2019- 

633) . Turkey's former Health Minister Recep Akdag, "rare in the world at the 

speed and level, we have set an example in our global success in improving 

health indicators. It can overcome any obstacle with great transformation, we 

showed we can reach every goal, "he emphasized that Turkey's compliance 

shown how quickly globalization. (Akdağ, 2012-5) 

GOVERNANCE CONCEPT 

Governance; It was created by combining the words "management and 

communication" and started to be used as "co-management" in terms of 

meaning. (Bayramoğlu, 2005-31), (Şahin, 2004), (World Bank, 1989-14), 

(Kuhlmann, 2006-4) Governance is a new management approach in which a 

certain unit manages other units, the content of the concept of management 

changes and communication, interaction and joint management are added to the 

concept. (Pelenk, 2008-1) Therefore, governance refers to a management 

process in which multiple actors play a role, determined by mutual interactions 

rather than hierarchies. (Şengül, 1993-11), (Çukurçayır, 2002-65) Because 

governance means that rules based on the consensus of all parties involved in the 

management process can be applied with the active participation of these parties 

in the process. In this respect, governance should not be perceived as 

"irregularity" or "loose governance". On the contrary, the governance 

mechanism is concerned with values such as "participation," "partnership," 

"stakeholders," "effectiveness," "efficiency" and "sustainability". (Uçkan, 2003-

42), (Ciangioğlu, 2016-1) 
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The public administration experienced an identity crisis after the 

privatization and localization practices of the 1980s. The new understanding of 

public management supported by the governance model in the 1990s has sought 

a new identity. Governance is a multi-actor government and has been presented 

as a global model after neo-liberal reforms aimed at downsizing the state. The 

governing state has now assumed the role of regulator. The determination and 

realization of social goals has become the responsibility of the communities. 

Governance discourse is in harmony with key words such as flexibility, 

total quality management, customer satisfaction instead of public benefit, 

downsizing of the public sector, privatization, determination of the market. 

Governance is structured on localization policies that enable the spread of 

political and economic power. Localization in a broad sense; Some of the 

powers of the central government, such as planning, decision-making, collection 

of public revenues, are assigned to provincial organizations, local governments, 

semi-autonomous public institutions, federal units, professional organizations, 

supranational institutions, associations, foundations, etc. It is transferred to 

voluntary organizations. 

Considering the transfer of public powers to local and independent 

administrative authorities, it can be said that the nation-state sovereignty has 

been regressed. However, there is a need for a state that will provide the legal 

basis necessary for the free market economy to function smoothly, that does not 

interfere with economic and social life, and has the capacity to change. 

However, it is clear that this function cannot function impartially; because the 

state has been seen as the "catalyst" in creating favorable conditions for capital. 

The state is no longer the ruler but the ruler; intervention is only possible if it 

supports the private sector. 

Governance duties; Deciding what works for the purpose will be, making 

strategic decisions, determining policies and assigning key persons to carry out 

management activities. (Fan, 2021-1) 

In the 1990s, the architects of the "Government Reinvention" Project, 

Osborne and Gaebrel, with the "good governance" model, demonstrated the 

ways in which the government should function in order to regain the reputation 

it lost in the eyes of its citizens. According to them, “We live in a change. 

Today's conditions require organizations to be highly flexible and adaptable to 

the environment. In doing so, the organization should act not by order but by 

using persuasion and encouragement methods, and should be able to give 

employees the feeling that their work is meaningful and that it also contributes to 

the work. In short, today's conditions demand an understanding that includes not 

only service but also empowerment to citizens”. Thus, they argued that 

management techniques that are essentially applied in the private sector should 

also be adapted to the public sector. 

With good governance, the government must be innovative and 

competitive, take risks, be entrepreneurial, market-oriented and more involved in 
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the market, privatize, focus on performance measurement, the citizen must 

participate in decisions, and it must be a community-owned government. In 

another evaluation, governance is considered as a model developed to remove 

the obstacles to global capital, under the influence of the thought that uses it, and 

therefore is not the result of a methodological choice. In this model, the 

legitimacy of the government and the publicity of the public administration 

cannot be questioned at all. It adds to the new public management approach the 

image that the government is a good and necessary institution and the 

bureaucracy is a bad system that needs to be destroyed. In other words, the 

function of providing public services, which is the main task of the social state, 

is given to a "third sector" consisting of communities and non-governmental 

organizations. A sector called the third sector has been added to the public and 

private sector. The third sector consists of voluntary and non-profit organizations 

working to meet public needs. In this context, it is a sector consisting of non-

governmental organizations / non-governmental organizations in various forms 

such as private persons, religious organizations, foundations, associations, 

business organizations, cultural organizations, private schools and universities. 

This sector serves the purpose of filling the public space vacated by the policies 

of downsizing the state with non-governmental organizations. (Ak, 2018-1), 

(Ak, 2018-28)  

GOVERNANCE IN HEALTH INSTITUTIONS 

Management's task; is the correct execution of the works required to 

achieve its goals. The duty of governance, on the other hand, is to determine the 

works correctly and to carry out them in accordance with the purpose. 

The concept of governance for health, governments or other players; 

efforts to direct communities, countries or groups of countries on health, which 

is a precondition for well-being, at the social and state level. Among these 

efforts, the contribution and place of the individual is more important than 

ever, and the need to consider the solution of any health problem independent 

of the perception, experience, expectations and contributions of individuals 

arises. In order for individuals to be included in the process as stakeholders and 

to take an active role, the health literacy of societies comes to the fore. In other 

words, the need for the development of inter-sectoral and international 

cooperation and the participation of the individual is increasing. (Fan, 2021-1) 

Health governance is a broad concept that includes health policy, financing, 

service provision, governance and health sector policy. Health policy includes 

not only the health system but also the policy making processes that determine 

this. On the other hand, health governance is used in the classical context of 

governance to mean managing without government. (Hughes, 2013-228), 

(Blank, 2013) Health reform is often seen as an effort by governments to 

respond to new demands and needs.The aim of health reforms in recent years; to 

provide universal healthcare, to facilitate access to healthcare, to provide cost 
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effectiveness, to increase the quality of management and to ensure equity in 

health. (Kuhlmann, 2006-6) In the 1980s, the first reason that pushed the health 

sector across Europe to change was the economic crisis and financial difficulties. 

While health expenditures demanded increasingly higher shares of countries' 

GNPs, satisfaction with services continued to decline. This situation triggered 

the politicians who wanted to win elections to start new searches (Memişoğlu, 

2016-645). 

WHAT IS CLINICAL GOVERNANCE? 

The concept of governance is also of great importance in the health sector. 

Because health services are a type of service that obliges many different 

professional groups to act as a whole for the same purpose. The understanding of 

governance has brought the change in the field of health to the agenda. This 

understanding has also found an application area on the basis of units and 

brought the concept of "Clinical Governance" to the agenda (Cihangiroğlu, 

2016-1). Clinical governance expresses the accountability of healthcare 

providers to create an environment that provides high standards for excellent and 

safe service delivery and to continuously improve quality (Scally, 1998-61). 

According to the definition of the Global Governance Commission, which 

operates with the approval of the United Nations, governance is the name given 

to all the means necessary to manage the common affairs of individuals and 

organizations, private or public (Hayran, 2021-1), (Commission on Global 

Governance, 1995). 

According to the UK National Health Service, clinical governance has 

defined clinical governance as a framework within which organizations are 

responsible for continuously improving the quality of their services and 

maintaining high standards of care, creating an environment in which excellence 

in clinical care can flourish. According to them, clinical governance is a system 

in which healthcare institutions are responsible for continuously improving the 

quality of their services and maintaining high standards of care by creating an 

environment where excellence in clinical care will develop (Scally, 1998-61). 

Clinical governance is a powerful, new and comprehensive systematic 

mechanism for maintaining the quality of patient care and improving, 

developing, maintaining and protecting the standard of clinical practice within a 

health system. In short, it is a collection of service improvement processes 

organized by a single ideology and a team-oriented approach (Starey, 2021-1-8), 

(Boddington, 2006-58), (Freeman, 2003-50), (Halligan, 2001-7). Clinical 

governance enriches the meaning of clinical relationships, the behavior of 

clinicians and the presentation of care by facilitating teamwork and enabling 

collaboration and collaboration in practices.(Som, 2004-87), (Gürdoğan, 2014-

229) Clinical governance; It is a framework approach that aims to integrate all 

activities that have an impact on patient care and helps physicians and nurses to 

continuously improve the quality of care and safety standards. (Freeman, 2003-
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234), (Cihangiroğlu, 2016-1-5) Clinical governance means “managing together, 

in interaction”. The Core of Clinical Governance; is to review the progress of the 

care program, describe its development and highlight its achievements 

(Baadham, 2006-22). Today, the concept of "integrated governance" has 

emerged to refer to the corporate governance and clinical governance tasks of 

healthcare organizations together (Budak, 2018-39) 

PRINCIPLE, PURPOSE, SCOPE AND RESPONSIBILITY IN 

CLINICAL GOVERNANCE 

Within the scope of clinical governance principles; locally appropriate 

structures, processes, roles and responsibilities are in place. 

The aims of clinical governance are; recognizable high standards of care, 

transparent responsibility and accountability for these standards, and a dynamic 

of continuous improvement. The main goal is to enable the health institution to 

address the structures, systems and processes that ensure the quality, 

accountability and proper management of the functioning and service delivery. 

The main point aims to transform across the organization, to ensure clinical 

leadership and positive organizational cultures, local professional self-

regulation, dealing with the complex problems of poor performance among 

clinicians, and learning from failures reliably. It is also to enable the definition 

of standards of care and good clinical practice, the continuous improvement of 

high-quality care, and this to be a legitimate duty. In addition to these, in the 

future, it is also within the scope of the objectives to have health institutions that 

are well-managed and fully integrated with clinical quality at all levels, financial 

control, service performance and the level of clinical governance in health 

organizations to be evaluated objectively with certain scales (Scally, 1998-61), 

(Freeman, 2003-50), (Boddington, 2006-58). 

Support teams have also been established for clinical governance. Their 

purpose is also managed by resource management and patient safety teams; To 

review three main areas of study: design, methodology and approach. 

The scope of clinical governance applies only to health and social care 

organizations and to aspects of such organizations that are only concerned with 

providing care to patients and their caregivers. 

Previously, the job of the healthcare facility was to ensure proper financial 

management and an acceptable level of patient safety. Trust Boards did not have 

a legal duty to ensure a certain level of quality. Maintaining and improving the 

quality of care was understood as the responsibility of the relevant clinical 

professions. Since 1999 Trust Boards have taken on a legal responsibility for the 

quality of care that is on par with their other statutory duties. It was deemed 

necessary that the assigned responsibility for clinical governance should be at 

the level of the Trust Board and prepare the Clinical Governance Annual 

Review, establish a certain structure to maintain and improve the quality of care, 

and report on the quality of care and care (Stanton, 2006-39). 
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DIMENSIONS OF CLINICAL GOVERNANCE 

Murray and his friends, discussed clinical governance in seven 

dimensions. (Murray, 2004-172-180) These are clinical supervision, risk 

management, experience of service users, professional development and 

lifelong learning through training, research and activity, staffing and clinical 

knowledge, including staff management. It is a legal obligation to improve the 

quality of these seven areas in the management of health services. Freeman 

states that there are nine different dimensions affecting clinical governance. 

(Freeman, 2003-234-250). These; multidisciplinary teamwork, risk 

management, responses to accidents, evidence-based practice skills and 

practices, evaluation, continuous professional development, approach to 

organizational change, quality improvement process and organizational 

learning. 

Clinical governance needs to be open and operational to run these 

components effectively. Continuous improvement of quality in healthcare 

services, care delivery can be achieved in a culture and environment that 

supports the development of organizational values and employees. Likewise, 

while healthcare workers need to continuously improve their professional 

standards individually, they work by regulating their roles and responsibilities 

through employment contracts and professional codes of practice (McSherry, 

2008-58-72), (Gürdoğan, 2014-229-235). 

The World Health Organization helps in exploring the idea of clinical 

governance and quality; professional performance (technical quality), resource 

use (efficiency), risk management (risk of injury or illness associated with the 

service provided) and patient satisfaction with the service provided. These 

quality dimensions allow one to go a step further in components defined as the 

attributes of an organization that provides high quality clinical care. (Scally, 

1998-61-65) 

THE JUSTIFICATION OF CLINICAL GOVERNANCE 

Clinical governance was first defined in the UK as a new system in 

National Health Service trusts and primary care to ensure 'meeting clinical 

standards and continuous improvement and processes in place, supported by a 

new legal mandate for quality in the National Health System. (Starey, 2021-1-7) 

In particular, patient deaths have occurred as a result of faulty, unnecessary 

or inadequate services provided by healthcare institutions. As a result, there were 

problems that were beyond the expectations. These problems have led to the 

review of measures to increase patient safety and service quality. In addition, a 

number of reasons such as changes in patient expectations, technological 

developments, increases in the costs and expenditures of health services have 

made the nature of health professions and medical practices, especially 
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medicine, questionable and started to change their accountability. In these new 

searches in the hospital sector, it has undoubtedly been instrumental in the 

development of the concept of clinical governance as a new concept that 

includes increasing the performance of hospitals and sharing clinical 

responsibility and management, while creating clinical service performance 

indicators and offering strategies for clinical supervision and clinical quality 

assurance (WHO. The European Health Report, 2002), (Cihangiroğlu, 2016-1-5) 

Treatment programs have become more complex and healthcare is 

delivered by multidisciplinary teams, quality of care and patient safety have 

become more dependent on effective teamwork than ever before. External 

support and expertise are becoming effective in helping clinical teams reach 

their full potential (Boddington, 2006-58-68) Citizens have begun to question 

why they have no choice rights in the healthcare industry. Patients complain of 

unsatisfied hospitals or doctors. Hospitals talk about not being able to control 

their staff or to act freely enough in their management. On the other hand, 

governments complain of increased complaints and the inability to establish a 

link between spending and healthcare outcomes, despite increasing healthcare 

spending. 

In particular, medicine has continued to be a respected, powerful and 

untouchable profession for a long time. However, today, it is noteworthy that 

due to various reasons, this convention has begun to change and be forced in 

accordance with the changing understanding of the state and civil society. 

(Kulmann, 2004-69-89) 

The introduction of the concepts of transparency, accountability, 

responsiveness and governance in public administration to the health sector has 

accelerated this change. The most appropriate concept that summarizes the 

change that has occurred is clinical governance. As social pressures, consumer 

tendencies, social changes have forced some professions, especially those 

whose autonomy is developed and which is so inward, to change, the extent to 

which the untouchable professions of the past deserve the power they have 

been granted, and their contribution to social values have become more 

frequently questioned. In this direction, the status professions of the past are 

gradually transforming into business professions and institutional professions, 

that is, they are either evaluated according to the result of their work, the value 

they produce, or they function as a part of the whole in an organizational 

structure. For example, the traditional autonomy of the medical profession had 

previously been limited to its accountability by evaluations by honor boards of 

professional organizations or by discussions among themselves or at meetings 

with other healthcare professionals, such as clinical 'case discussions' and 

'councils'. This is traditional autonomy; with diagnosis-related groups, clinical 

guidelines, malpractice sanctions, patient rights and accreditation regulations, 

they are narrowed and forced to change. Moreover, the factors that force this 

change come not only from the regulatory state front, but also from the 
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presentation and demand front. On the presentation front, new types of 

services and new professions have emerged. This situation requires redefining 

the concept of "team" required for healthcare, changing traditional hierarchical 

relationships, and prioritizing patient safety and productivity problems. 

On the demand side, there are expectations of a new patient type. These 

patients want to have a say in the decisions to be made about their own body, 

are waiting for enlightenment about the possible risks of the applications to be 

made, and are not content with what they found and are after what they hope.  

Individuals in need of healthcare have become stakeholders, not objects or 

customers of the system. In today's conditions, you cannot say to the patients 

thankful they found it. You cannot wait in hospital queues and neglected 

waiting rooms. You cannot quickly examine the patient without looking at his 

face and fire the prescription in his hand. You cannot cover up professional 

mistakes in hospital admissions as if they were verbal. These issues are not as 

easy as before. 

As the characteristics of the information society, the increase in the 

education level of the people, the increase in social and professional 

organization, questioning, asking for transparency, asking for accountability 

and ready to pay for the quality of the health service they demand, the 

information society, which consists of individuals with higher income and 

more freedom, changes and develops according to these characteristics. 

(Hayran, 2021-1; Ak,2010-4) When patients are at least healthy, they want to 

be treated in an environment that has the comfort they have, and they expect to 

receive as much respect and attention as when they are healthy. In line with 

these expectations, the importance of the hospital is losing and the meaning of 

professions is changing. The environment in which a person feels “best” is 

usually his / her own social environment. 

For this reason, the patients demand the application of the main purpose 

of medicine in information societies in their treatment without interrupting 

their daily life in an environment like their home and with the people they want 

to be nearby. While the approach to the treatment of diseases changes in this 

direction, the perspective of being healthy has also evolved significantly. For 

example, all kinds of violence and terrorism problems in societies are seen as 

important health problems as well as crime cases. Stress caused by traffic 

accidents and traffic irregularities, and environmental problems caused by poor 

urbanization are considered as components that are a precondition for a healthy 

life, rather than being "fate". 

In the process of creating a new social contract and changing shape, in 

which the state is in the power relationship between medicine, society and the 

state, the imperative / bureaucratic classical management understanding 

changes and gives its place to "governance". As a result of this change, as in all 

other professions, medicine turns into "physician citizens", and "consumer" 

individuals of the modern era become "user citizens" of the information 
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society. (Kuhlmann, 2004-69-89). In this change and transformation, it is 

known that the health sector does not fully comply with the dynamics of the 

state nor the market. Because this sector has become individualized, predictive 

health services have become widespread and the health literacy of the society 

has also increased. It is inevitable that these increases will continue. 

Organizational change in health services proceeded along two main lines. 

First, the financial and personnel management of public hospitals was removed 

from the central administration and public hospitals were made more 

autonomous. This was a necessary change in order to hold hospital managers 

and healthcare professionals accountable for results and to make a meaningful 

performance evaluation. However, this change becomes meaningful when 

considered as part of a more radical transformation. In order to institutionally 

change the production of services in the health sector, competition and therefore 

market forces had to be introduced into the health sector (Suchecka, 2014-123-

142). The entry of private hospitals, health units or private insurances into the 

health sector aimed to increase competition and quality, and to benefit more 

from public-private cooperation (Memişoğlu, 2016-645-665). 

The development of clinical governance is designed to consolidate, codify 

and universalize, often far from fragmented and open policies and approaches, to 

create organizations where ultimate responsibility for clinical governance rests 

with the chief executive of the healthcare organization. A senior clinician is 

responsible for providing regular reports to the board, holding meetings, and 

daily responsibility. Each organization should detail these accountability 

arrangements and ensure that they are communicated throughout the 

organization. (Scally, 1998-61-65) 

 MAIN COMPONENTS OF CLINICAL GOVERNANCE 

Clinical governance consists of at least the following elements: education 

and training, clinical inspection, clinical effectiveness, research and 

development, clearance, risk management. 

Education and Training 

It is essential that nursing staff have the knowledge and skills they need to 

do a good job. Therefore, they are given the opportunity to update their skills to 

keep up to date with the latest professional developments and learn new skills. 

Physician training, nurse training, clinical skills, medical devices instructor, and 

application development teams work together to ensure that staff have all the 

skills they need to provide patients with the best care. (The main components of 

clinical governance, 2021-1) It is unacceptable for any clinician to refrain from 

continuing his education after qualification because too much of what is learned 

during training is quickly becoming obsolete. It is essential that clinicians 

receive continuous professional development training to stay up-to-date, and this 

is an important responsibility of them (Clinical governance, 2021-1), (Ak,1990-
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52-72). Different systems have emerged to support the continuous professional 

development of different practitioners, such as post-registration training and 

practice for nurses, post-graduate training assistance for general practitioners, 

and continuous professional development for hospital physicians. 

 

 

Figure 1. The elements of clinical governance. (Starey,2021-2) 
 

Trained educators were needed to support such approaches. In addition, 

some specialties, such as medical specialties and specialist nursing, require a 

considerable amount of postgraduate study prior to accreditation. For other 

groups of practitioners, such as pharmacists, physiotherapists and occupational 

therapists, training is the responsibility of the employer and the relevant 

professional body. Much of this training activity is focused on the individual 

practitioner and his or her practice. The need to train groups of practitioners 

together for the roles they perform together has hardly been addressed. One of 

the reasons for this is the way education is funded. Medical and dental education 

is the responsibility of the dean and his staff, who use centrally allocated funds. 

Non-medical education and training is the responsibility of health care tortures. 

In addition, it is the professional duty of clinicians to stay up to date. There have 

been financial incentives to encourage GPs to undertake continuous professional 
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development. Members of the primary care team have been supported and 

trained. There is a professional need for continuing professional development for 

nurses and other clinicians working in primary care. 
 

 
PGEA = Postgraduate Education Allowance, PREP = Post Registration Education and 

Practice, PRP = Practice Receptionist Programme, VTS = Vocational Training Scheme, 

PPDP = Practice Professional Development Plan, CG = clinical governance, MAAG = 

Medical Audit Advisory Group, NSFs = National Service Frameworks, NICE = National 

Institute for Clinical Excellence, CHC = Community Health Council, COSHH = Control 

of Substances Hazardous to Health,  

Figure -2-The clinical governance system (Starey,2021-3) 

Overall, plans to support practitioners' continuing professional development 

have been effective. However, managing the health needs of the population and 

the requirements of the national health system is cumbersome and cannot 

adequately address them. Units that provide training programs for staff, use 

funds from their resources, and require their staff to maintain standards through 

a professional and application development planning process can be expected to 

be accountable, and labor confederations can be expected to coordinate training 

delivery beyond traditional professional boundaries. (Starey, 2021-3) 

Clinical Audit 

Clinical supervision is one way that doctors, nurses and other healthcare 

professionals can measure the quality of the service they provide. It allows them 

to see how they did it and identify opportunities for improvement by comparing 

their performance against a standard. Changes can then be made, and then 

further checks can be made to see if those changes were successful. 

In addition to individual audits by individual staff members, individuals 

from university hospitals, the national health system's national confidential 

inquiry unit on patient deaths and the health commission's national audit 



 
 

604 

 

program participate in the national audits. (The main components of clinical 

governance, 2021-1) 

Clinical supervision is the review of clinical performance, ultimately the 

improvement of clinical practice and the measurement of performance against 

accepted standards, that is, it is a cyclical process of improving the quality of 

clinical care. One way or another, supervision has been part of good clinical 

practice for generations. Supervision is an obligation of health system workers. 

(Clinical governance, 2021-1) 

Participation in the audit has been a requirement of those working in the 

national health system, including physicians. However, participation was only 

encouraged in primary level, where audit time had to compete with other 

priorities. Supervision is facilitated by trained staff and committees and by 

medical supervision advisory groups in primary care. Although initially viewed 

as a medical privilege, in recent years the audit has expanded to include other 

members of the clinical team and, where appropriate, patients and managers. 

Many audit protocols are available "out of the box" for common projects, and 

data collection and analysis requirements are handled by administrative staff. 

Funding for clinical supervision varied from place to place, depending on 

priority. Management cost pressures made it difficult to maintain a 

comprehensive program of clinical surveillance activities, especially in primary 

care where supervision is not supported by contractual arrangements. 
 

 
PPDP = Practice Professional Development Plan, HImP = Health Improvement 

Programmes, NICE = National Institute for Clinical Excellence, NSFs = National 
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Service Frameworks, CHI = Commission for Health Improvement 

Figure 3: Managing clinical governance- who does what? (Starey,2021-4) 

Medical supervision has turned into clinical supervision, as the perspectives 

of other practitioners are stated to be necessary for quality improvement. 

Clinical supervision in primary care often included the users' perspective. 

Clinical supervision is attempted to be used as a tool to coordinate and support 

clinical effectiveness. Adopting audit plans and encouraging collaboration 

between relevant departments can be seen as an early example of integrated 

clinical governance. 

Medical and administrative committees serve in clinical supervision in 

hospitals. Medical committees are committees that include medical examination, 

examination and diagnosis, treatment and patient care services provided in the 

hospital. The main ones of these medical committees are; committee for 

ensuring the quality of medical personnel, committee for ensuring the quality of 

nursing services, surgical cases review committee, ınfection control committee, 

texture committee, drug use evaluation committee, blood use evaluation 

committee, clinical meetings. 

Administrative committees related to supervision in hospitals; medical 

records review committee, execution Committee, merit committee, security 

committee, systems committee, use committee and joint meeting committee etc. 

Committees (Snook,1981-71-72; Ak,1994-12; Ak,1994-14; Ak,2020-508; 

Ak,2020-537; Çatalca,1994-13-39; Fourqreen,1989-2-57; Berberoğlu,1991-30) 

Clinical Efficacy 

Clinical effectiveness is a measure of how well a particular intervention is 

working. The measure itself is useful, but decisions are developed by 

considering additional factors such as whether the intervention is appropriate 

and whether it shows value for money. In modern healthcare, clinical practice 

must be refined in the light of emerging evidence of efficacy, but must also take 

into account efficiency and safety aspects from the perspective of individual 

patients and caregivers in the wider community. (Clinical governance, 2021-1) 

Clinical efficacy also struggles to measure some qualitative aspects of care that 

should be covered by a broader definition of care. These include issues such as 

continuity of care, care responsive to the individual patient's needs, and care 

based on a holistic analysis of the individual patient's needs, rather than the 

effectiveness of a particular intervention. 

Clinical efficacy has been supported by the development of guidelines and 

protocols for specific diseases. These are based on evidence of efficacy assessed 

after randomized controlled trials, meta-analyzes, and systematic reviews and 

made more understandable by the use of terminology such as "numbers to treat". 

The development of national service frameworks and the establishment of 

the national institute of clinical excellence and health promotion commission are 
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attempts to improve the service's ability to respond to evidence of effectiveness. 

Those responsible for clinical governance will encourage the development of 

clinical practice in the light of clear evidence of effectiveness. 

The medicolegal implications of adopting effective practice should not be 

forgotten. Practitioners are increasingly asked to justify their clinical practice. 

The clinical governance framework will likely make this justification process 

clearer. Practitioners who do not follow the recommendations will need to 

document their reasons. (Starey, 2021-4) Care for patients should be based on 

quality evidence from research. 

The national institute of health and clinical excellence is responsible for 

providing national guidance on health promotion and disease prevention and 

treatment. The clinical effectiveness manager monitors compliance with the 

guidance of the institute of clinical excellence. (The main components of clinical 

governance, 2021-1) 

Research and Development 

Good professional practice has always sought to change in the light of 

research evidence. It may take a long time to implement such a change. For 

example, the use of thrombolytic agents in acute myocardial infarction took 

more than 20 years from the first evidence of efficacy to become established 

medical practice. Reducing this latency and associated morbidity requires 

attention not only to research but also to the use and application of such 

research. Techniques such as critical evaluation of the literature, project 

management, and development of guidelines, protocols, and implementation 

strategies are all tools that promote the application of research practice. (Clinical 

governance, 2021-1). Special research support through the development of 

research applications and research networks in primary health care, and through 

funding support, together with national research and development programs such 

as the health technology assessment program, encourages research in operational 

practice in recognized national priority areas. (Starey, 2021-4) 

Aperture 

Poor performance and insufficient implementation can often develop 

behind closed doors. Processes that are open to public scrutiny and clearly 

justifiable are an important part of quality assurance, while respecting individual 

patient and practitioner confidentiality. It should be a feature of open judgments 

and discussions about clinical governance issues. Any organization that provides 

high quality care must demonstrate that it meets the needs of the population it 

serves. Assessing health needs and understanding the problems and aspirations 

of the community requires collaboration between national health system 

organizations, public health departments, local governments and community 

health councils. The clinical governance system brings together all the elements 

that try to improve the quality of patient care (Clinical governance, 2021-1), 
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(Starey, 2021-4). 

 

 

Risk management 

Providing health care is a risky business. There are risks to the patient, risks 

to the practitioner, and risks to the provider. All these risks need to be minimized 

as part of any quality assurance program. 

Complying with legal regulations can help minimize risks to patients. 

Examples include data protection law, health hazardous substances control 

regulations, drug control agency approval, indemnity insurance, etc. listed. 

Patient risks can be minimized by ensuring that systems are regularly reviewed 

and questioned, for example by learning from critical incident control and 

complaints. Medical ethical standards are also an important factor in maintaining 

patient and public safety and well-being. 

Regarding the risks for the practitioners; vaccinating clinicians against 

infectious diseases, ensuring they work in a safe environment and helping them 

stay up to date are important parts of quality assurance. In the past, practices 

aimed at ensuring good practice have been stronger in the national health system 

than primary health care services. It is anticipated that the clinical governance 

framework will encourage the wider dissemination of good practice. 

Regarding the risks to the organization; It should be known that poor 

quality is a threat to any organization. In addition to reducing risks to patients 

and practitioners, organizations need to reduce their risks by providing a safe 

environment and well-designed policies on high-quality employment practices 

(including local procedures and reviews of individual and team performance), 

public participation and privacy. (Clinical governance, 2021-1) Affiliated 
organizations such as family physicians, community pharmacists and residential 

nursing homes should be included in the clinical governance framework, agreeing to 

comply with the standards of their associated organizations. (Starey, 2021-4) 
Risk management is about minimizing risks to patients. This includes 

identifying what might go wrong during maintenance, understanding the factors 

that affect it, learning from any negative event, taking measures to prevent 

recurrence, and installing systems to reduce risks. All these elements must be 

taken into account in clinical governance. Collaboration with patients and 

caregivers is essential if clinical governance is to deliver the highest quality of 

care. This includes a better understanding of the priorities and concerns of those 

who use the services by engaging the services, including policy and planning. 

One way of obtaining the views of patients and caregivers is through patient and 

caregiver councils. Patients opinions should also be followed by complaints and 

compliments coming to the patient services department and by contacting the 

patient counseling and liaison service. (The main components of clinical 

governance, 2021-1) In addition, personnel and personnel management are 
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crucial to the ability to provide high quality care. There is a need for highly 

skilled staff working in an effective team and in a well-supported environment. 

(The main components of clinical governance, 2021-1) 

INTEGRATION IN CLINICAL GOVERNANCE 

Integration is very important in clinical governance. Clinical governance 

needs to be integrated with elements such as infrastructure, consistency, quality 

methods, cultural structure, poor performance and risk aversion. 

CLINICAL GOVERNANCE PRACTICES 

In 1998, Scally and Donaldson set the vision for clinical governance within 

a framework within which national health system organizations are responsible 

for continually improving the quality of their services and maintaining high 

standards of care, creating an environment in which excellence in clinical care 

will flourish. In addition, since the introduction of clinical governance in the 

national health system, they have created structures to set standards and ensure 

they are met.(Halligan, 2001-1) One of these structures is the establishment of 

the clinical governance support team (CGST) in the national health system in 

England. This team provided advice and support to national health system staff 

involved in improving health care. The team initially worked with acute national 

health system foundations boards and later with primary care, ambulance and 

mental health foundations. He learned lessons from his own work and the 

growing research-based evidence. Among the lessons learned are the importance 

of creating a positive culture of change, motivating employees and a 

strengthening leadership role. Besides, the effectiveness of communication with 

external organizations, the examination of all contact points with the users of the 

services, and the participation of the users and patients and caregivers in the 

process at every stage are among the lessons learned. In addition, the team 

evolved during the program, strengthening its clinical foundation, and 

introducing patients and caregivers as partners. Learning materials were 

developed and their experience widely disseminated to meet the team's demand 

and increase their capacit. (Stanton, 2006-39-49). 

During implementation, differences in standards of care between different 

services are well documented. Some serious clinical failures, for example, were 

widely publicized in breast and cervical cancer screening programs and helped 

turn clinical quality into a public trust issue (Scally, 1998-61-65). 

The Gridstone Royal Infirmary NHS Trust has announced the recruitment 

of a new medical director with specific chief responsibility to improve clinical 

governance at its hospital serving a small city and surrounding township 

population. Because the hospital has had a troubled situation over the past four 

years: the recurring fiscal deficit has increased each year; the targets for patient 

waiting times set in the annual performance plans were repeatedly not met, and 

senior medical staff regularly criticized the foundation management's decisions 
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in the local newspaper. The newly appointed general manager became the first 

female executive ever appointed at the hospital. She believed that the key to 

creating an organization recognized for high quality was the successful 

implementation of clinical governance. 

 
Figure 4. Integrating approaches of clinical governance (Scally,1998-61-65) 

(Nicholls,2000-172-178) 

 

What distinguishes the best healthcare institutions from each other is their 

culture. Evidence on how to define a good culture and the methods needed to 

introduce someone has been found to be largely lacking in the healthcare field. 

The need for better data was seen in failures in standards of care and in 

reviewing quality in each clinical service. It is understood that clinical teams 

need to work more effectively, be clearer about the skills and competencies 

needed in each service area, and be willing to change things to make them better 

(Scally, 1998-61-65). 

Leadership and culture are wrong, many problems have occurred in many 

places. A positive culture is seen as a culture in which physicians, managers and 

other healthcare professionals work closely with minimal hierarchies and 

boundaries. At the same time, an environment in which learning and evaluation 

is encouraged and blame is seldom used. This will be provided solely by the 
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chief executive officer and leadership of the board, clinical directors of each 

service, and individual team leaders in each clinical area. High-quality service 

for patients in the accident and emergency room depends on the leadership skills 

of the staff nurse in the department, as well as on the clinical skills of the trauma 

surgeon or the management skills of the medical director at the trust board level. 

The evidence-based medicine movement has always had a huge impact on 

many health systems around the world. Access to evidence and evaluation is 

rapidly becoming a core clinical competence. The national healthcare research 

and development program has helped generate and enumerate the evidence 

needed to inform clinical decision making and service planning. Clinical 

governance will require greater emphasis at the local level, where infrastructure 

to support evidence-based practice is not always available at this time. Most 

evidence-based studies aimed at improving clinical decision making have 

focused on specific interventions and clinical policies.However, clinical 

governance is also expected to address how good practice can be recognized in 

one service and transferred to others.(Scally, 1998-61-65) The importance of 

clinical record keeping is well established. The collection and analysis of routine 

patient data has been a central part of healthcare planning and administration. 

Initially, a renewed commitment to the accuracy, appropriateness, completeness 

and analysis of healthcare information will be required if judgments are to be 

made about the clinical quality system of the national health system and the 

impact of clinical governance is to be assessed. These issues are so important 

and have been so poorly addressed in the past that they need to be addressed not 

only locally but also nationally. 

For the implementation of clinical governance, it is important to focus on 

the quality of patient care and all the services provided. An organizational 

climate that encourages success but enables learning from mistakes should be 

created in order to implement clinical governance, which aims to integrate all 

activities that are effective in patient care and provide an approach that helps 

physicians and nurses to improve the quality of care and safety standards. 

(Freeman, 2003-50). Embedding a highly supportive organizational culture will 

assist in accelerating clinical governance practice. A climate without blame, 

supportive, participatory, innovative, inspiring, creative, enabling continuous 

learning, optimistic, open to communication and sharing problems will enable 

those who offer health care to change themselves and provide quality patient 

care. (Karassavidou, 2011-40) 

Healthcare professionals are the most critical resources in the 

implementation of clinical governance in healthcare. If the clinical governance 

climate is not perceived and implemented positively by employees, success 

cannot be achieved. (Freeman, 2003-50). Nurses are the basic human resources 

in the execution of health services and are affected by the climate of the 

organization they work for. Under intensive working conditions, nurses prefer an 

organizational climate that includes high wages, opportunities for professional 
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development, creating an environment that will decide and guide their 

professional future, provide career development opportunities, a sufficient 

number of employees and a management that supports good working conditions 

(Mok, 2002-37; Burton, 2004-43-82; Stone, 2007-49-50; Gürdoğan, 2014-229-

235). In the researches on the subject; Physicians' assessment of the clinical 

governance climate was generally lower than other healthcare professionals in 

terms of occupational groups. (Cihangiroğlu, 2016-1-59). Research on nurses' 

working environments has increased in order to provide a better understanding 

of the effects of organizational climate on work outcomes. (Siu, 2002-218) 

Studies show that in organizations where nurses work, a bad climate endangers 

the patient and leads nurses to burnout, job dissatisfaction and absenteeism. It 

has been determined that a strong and positive organizational climate ensures 

consistency of behavior based on shared perceptions (Gürdoğan, 2014-229-235). 

 BENEFITS OF CLINICAL GOVERNANCE 

The benefits of clinical governance are listed as follows: A framework to 

support the clinical governance leader and team in fulfilling the legal quality 

task imposed on them; the opportunity to learn to understand and develop 

essential components to facilitate the delivery of quality care; the lack of 

accusation, a culture of inquiry, learning, excellent leadership, and a personality 

and attitude where staff are valued and supported in partnering with patients; It 

requires a re-examination of traditional roles and the boundaries between health 

professions, between doctor and patient, and between administrators and 

clinicians, and tools to show the public that clinical governance will not tolerate 

less than best practice, and health that is applicable to all healthcare 

professionals involved in the care of patients. and provides a benchmarking tool 

for national practice standards in social care (Badham, 2006-22; Halligan, 2001-

7). Clinical governance helps to evaluate the level of clinical governance in 

health organizations objectively, to increase the level of clinical governance, to 

increase the quality and excellence of health services, to evaluate and measure 

the clinical governance climate, where organizational development efforts 

should be concentrated, and to evaluate the impact of actions made in decision-

making. (Freeman, 2003-234; Gürdoğan, 2014-229-235). 

CONCLUSION  

The healthcare industry is probably the world's largest sector, with a total 

turnover of more than 3.2 trillion $ a year and over 59 million employees. 

Therefore, it is impossible for the processes and structures of globalization to 

affect the health systems of rich and poor countries equally and equally. 

Globalization process affects health systems and policies of countries both 

positively and negatively. Minimizing the negative effects of this process, which 

has different effects between developed and developing countries, seems 

possible only through cooperation and agreements between countries. In this 
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process, international health institutions have great responsibilities and 

importance and priority should be given to the evident health inequalities and 

access to health services, especially in developing countries. As in the Covid-19 

pandemic, which is still in effect, the epidemic that occurs in a certain point or 

region of the world concerns the whole world at the same time and to the same 

extent. Good practices in the field of health at the international level should be 

disseminated among countries, and countries should implement policies 

appropriate to the needs of the country in both theoretical and practical terms, 

based on the disruptions in their health systems. 

Clinical governance is suggested as a great idea that it can inspire and 

excite. Healthcare professionals and managers in the health systems of countries 

need to bring together many professional efforts and managerial commitments to 

create a harmonious action program in each healthcare institution in their 

country. This will require leadership and creativity. If this challenge is met, the 

beneficial results will be reflected in every hospital, practice and patient in the 

country. 

If clinical governance is to truly function effectively as a systematic 

approach to maintaining and improving the quality of patient care within a 

health system, it will have to be advocated. In addition, systems and people need 

to be in place and competent to promote and develop it. But it should not be 

forgotten that globalization and its tools, governance and clinical governance, 

are tools of the new capitalism. In short, it is the new candy apples that 

capitalism offers us, packaged and polished with fancy words. They feed it to the 

countries in a delicious way, but as a result, you and your people only have the 

handle of the candy apple in your hands. 

As a result; in new capitalism, the Fordist view was aimed at making each 

individual a customer, growing the market, and producing and selling more 

goods and services. In this context, each individual should also be a health 

consumer and a health customer. It is necessary to make the health customer a 

dependent and docile customer in the health market. As a result, more hospitals, 

more hospital applications, more examinations, tests, medical devices, medical 

consumables and medicines are required and the market is expanded. It is 

possible to see these results if the medical statistics of the countries that have 

been captured by this globalization are examined. This system is a mechanism 

for the idea that more people get sick and apply to the system. Remember, the 

conditions of competition in the healthcare market are insufficient and the 

patient is dependent on the physician due to asymmetric information and there is 

no bargaining opportunity. In short, exploitation and bargaining cannot be 

created on human health and life. Health is a primary duty of the state and the 

health of the community cannot be entrusted to the third set. Therefore, this 

approach is not a human-friendly approach. Do not forget, the musketeers of the 

new world robbery and exploitation called globalization are the IMF, the World 

Bank, the World Trade Organization and international companies. 
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INTRODUCTION 

Auditing is performed as a duty under the management process. Auditing is 

the measurement, comparison and evaluation of an institution, organization or 

management's efficiency, effectivity and economic status in using operating 

assets on behalf of the relevant parties; that is, it serves as an exploration into 

compliance with standards. Whereas standards in auditing may be informed by 

the legislation, they can also be shaped by finance and economy and contain 

physical, social and even environmental aspects. Auditing also constitutes a 

performance evaluation process. Such process starts with planning, moves on to 

implementation-practice and ends with reporting. 

There is an obligation to supervise the healthcare services offered and the 

compliance of inpatient treatment institutions with the policies and regulations 

established legally, and to impose the relevant sanctions thereon. Besides 

administrative and financial supervision, the function of auditing in hospitals is 

of critical importance for the diagnosis and treatment of patients and patient 

care. Medical auditing is performed through administrative and medical 

commissions in hospitals.  

The issue of the quality of medical care encompasses individual 

responsibilities in the aspect of those giving and receiving patient care and social 

responsibilities in the aspect of the healthcare sector, whose share in the national 

income grows steadily. It is impossible to control the efficient and effective use 

of resources for a rational hospital and healthcare management (Ak, 1990:61-

64). In this section, information will be provided on the concept of auditing as a 

whole, its purpose, types and auditing services in inpatient treatment institutions. 

THE CONCEPT OF AUDITING 

Auditing is defined as a systematic process wherein impartial information 

and evidence is collected and evaluated to identify the level of compliance of 

studies on economic activities and events to priorly estimated standards and 

criteria and to present the findings to the relevant parties (Yakar, 2015:252). 

Looking at the auditing activities and trends in many countries in the recent 
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years, one can see a working transition from the inspection system towards the 

internal auditing system (Tosun, 2017:408). 

The word "control" is defined in the Turkish Language Association 

dictionary as checking the conformance of something to what is true and real, 

and auditing is defined as “study, inspection, examination, control which is 

performed to understand whether a duty is performed in the due manner” 

(Turkish Language Association, 2015). 

The purpose of an inspection is to look into the truths of a given thing. In 

Turkish public administration, one can see many terms such as denetim 

(auditing), teftiş (inspection), kontrol (control), inceleme (examination), 

soruşturma (investigation), murakabe (supervision), tetkik, tahkik (scrutiny) and 

tahkikat (inquiry) which are related to auditing activities being used 

interchangably at times (Yörüker, 2004:2).  

The origins of public administration, which involves socio-economic, 

political and worklife aspects in its current sense, can be traced back to the dawn 

of democracy (Batmaz, 2015:6). 

In today's working environment, auditing involves not only necessities of 

work such as service, work and tenure but also codes of conduct to respect the 

human rights of employees.  

Auditing is a steering, supporting and driving force which, beyond 

uncovering the success of management, encourages organizations to have good 

management. The concept of auditing has been all but replaced by assessment in 

the recent years. Assessment is also named as “Internal assessment” or “self-

assessment”. One of the most significant subjects of self-assessment/auditing is 

the function of training and guidance (Kahraman et al., 2013:69). 

OBJECTIVES, QUALITIES, FEATURES AND BENEFITS OF 

AUDITING 

Auditing serves as a tool which determines whether the objectives of an 

establishment are attained in the manner, time and place desired and consists of 

three main elements (Sabuncu, 2017:165). 

1. There should be aspired objectives, which serve as the main objectives 

of the establishment.  

2. The element of efficiency, whereby the most output is achieved with the 

least input. 

3. The element of time necessitates that the determined targets and results 

are reached in the determined timeframe. 

The fundamental purpose of auditing is to ensure that the supervisor forms a 

correct opinion in the event that a significant error risk is identified. Article 6 of 

the “Regulation on Procedures and Principles Pertaining to Internal Control and 

Preliminary Financial Control” (2005) list the basic principles of internal control 

as follows: 

• Internal control activities shall be performed within the framework of 
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the managerial responsibility of the administration. 

• Risk areas shall be prioritized in internal control activities and 

arrangements. 

• Responsibility of internal control shall apply to all officers involved in 

the relevant procedures and processes. 

• Internal control shall encompass all financial and non-financial 

transactions. 

• The internal control system shall be assessed at least once per year and 

the measures required shall be identified. 

• In internal control arrangements and practices, good financial 

management principles such as compliance with legislation, 

transparency, accountability and economy, effectivity and efficiency are 

taken as basis. 

The purpose of internal auditing is investigating whether the assets of the 

establishment are protected against any and all damages and whether its 

activities are implemented in accord with the targets and policies determined 

(Güredin, 1994:15). Qualities of internal control can be listed as follows (Can, 

2014:39): 

• The internal control system is an obligatory system. 

• The internal control system covers all activities of the establishment.  

• The internal control system constitutes a complementary process. 

• In the internal control system, there is an intense relation between 

targets and internal control components. 

• The internal control system provides a reasonable safeguard to 

counterbalance the risks. 

• There are limits to the effectivity of internal control. 

• The internal control system is implemented by the management and 

other personnel.  

The internal control system has three types of main objectives (Can, 2014:39): 

1) Basic objectives of the internal control system, 

2) General objectives of the internal control system, 

3) Special objectives of the internal control system. 

The most important feature of internal auditing is that it is an activity which 

“develops” an establishment, bringing it “added value”. The auditing activities 

performed need to be of a proactive quality, developing, improving and adding 

value to to activities of the establishment (Uzun, 2014:3).  

The benefits brought to the establishment through auditing can be classified 

under three categories, as specified here below (Pekiner, 1988:9): 

1. Superiors gain the opportunity to better evaluate the activities of their 

subordinates and see the services.  

2. Subordinates (i.e. employees) learn about the evaluation system 

implemented by their superiors with the help of internal and external 
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comparisons. 

3. It is ensured that subordinates are guided to perform their activities in 

the most efficient manner in line with the mission and the vision of the 

institution and that their motivation is boosted. 

TYPES OF AUDITING 

According to the status of the auditor, auditing is divided into two groups as 

internal auditing and external auditing (Sabuncu, 2017:164).  

Internal Auditing 

Internal auditing comprises all activities aimed at the confirmation of the 

accuracy of operating and accounting information and the relevant reports 

prepared within the establishment, prevention of errors, shedding light on 

weaknesses and developing managerial work accordingly. 

Internal auditing, i.e. accountability, has become one of the most significant 

factors and elements of the digital age of control. The manner of public sector 

establishments' maintaining and accounting for internal controls has changed 

over time, and it has become obligatory that such establishments spending the 

funds provided by taxpayers are more transparent and more accountable. This 

obligation also significantly informs how public administration implements, 

monitors, tracks and reports internal control (INTOSAI GOV 9140:1). Internal 

auditing is defined as a type of auditing where both financial activities and 

administrative and technical activities are investigated, reviewed and assessed. 

Some fundamental features of internal auditing can be listed as follows (Arcagök 

and Erüz; 2006:192): 

• Functional Independency: Internal auditing is expert work. Auditors 

performing internal auditing activities need to be independent from other 

departments and carry out their work in an impartial manner. 

• Adding Value to the Organization: At the hands of the organization 

management, internal auditing serves as a very effective tool in 

removing the errors, mistakes, shortcomings, corruption and irregularity 

within the organization. The auditing commission under the organization 

can also be seen as a factor bringing added value to the organization 

with the quality of its internal auditing. 

• Contributing to Risk Management and Governance Procedures: 

Internal auditing helps senior management by contributing to the 

development of risk management procedures and, thus, the effectivity of 

said procedures. 

• Providing Assurance: In the event that internal auditing activities are 

performed in line with the priorly determined standards and that auditors 

act within the boundaries of the professional code of ethics, it can be 

said that the internal audit performed may provide an assurance. 
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• Providing Consultancy Services: At the end of an internal audit, 

recommendations for evaluation and development are made. The 

recommendations can thus be seen to fall within the scope of 

consultancy services.  

• Implementation Following Standards: As a general rule, international 

auditing standards and minimum criteria should be determined in 

advance and in accordance with the working conditions of the 

establishment. Such determination of standards and criteria would also 

light the way for the employees in their own work. 

The scope of internal auditing, which is the control mechanism of the senior 

management, can be summarized as follows (Tufan and Görün, 2013:119): 

• Ensuring the satisfactoriness of internal control, 

• Inspecting the reliability of records, 

• Rendering management decisions to be compelling, 

• Revealing and preventing errors and deceptions,  

• Taking on duties under the senior management, 

• Performing reporting procedures. 

Internal auditing has not only “informing” but also “interpreting” qualities. 

In the internal auditing approach embraced recently, information is analyzed and 

synthesized to be presented to the senior management. In light of this 

information, managers are able to take more effective and competent decisions 

on the developing and changing trends, threats and risks in the business 

environment (Kahyaoğlu, 2010:14). 

Generally speaking, the internal auditing structure is addressed from two aspects 

as managerial and administrative control and accounting control. Managerial 

control involves all procedures and records pertaining to organizational 

planning, management approval and transfer of authority and relevant decisions. 

Accounting control, on the other hand, encompasses procedures and records on 

organizational planning, reliability of records and protection of assets (Yakar, 

2015:252). 

The controls can be grouped in the manner illustrated here below (Sarıdoğan, 

2010:160): 

1) Preventive Controls: With such controls, the aim is to prevent or 

dissuade any unwanted acts and activities in the establishment before 

they happen. The objective is to take the initiative before losses are 

incurred. 

2) Corrective Controls: These controls correct the unwanted and undesired 

results which have occurred. It allows to set a course of return in order 

to ameliorate losses or damages at a certain level. 

3) Directive Controls: These serve as a method of control through indirect 

activities such as informing and setting codes of conduct. Examples can 

be the relevant legislation and workflow diagrams. 
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4) Determinative Controls: Such controls aim to reveal unwanted acts and 

actions after their occurrence.  

Elements comprising the internal auditing process and enabling its 

effectivity are risk assessment, controlling environment, control activities, 

information-communication and monitoring. These elements are of importance 

in setting and evaluating the objectives and goals of the establishment. Elements 

of internal auditing can be put in a diagram as follows (Atmaca, 2012:196): 

        

Figure 1: Elements Comprising Internal Auditing Process (Atmaca, 2012:196). 

An auditing commission under the managerial board serve as the 

independent eyes and ears of all stakeholders. The role to be played by the 

commission is identifying the management's risk of fraud and implementation of 

measures taken to resolve shortcomings and establishing a managerial authority 

for the whole establishment where no shortcomings may be allowed by any 

means. The auditing commission may cooperate with external auditors in order 

to have them draw up a report on the financial statements of the establishment 

and make recommendations on internal control processes. An establishment with 

effective internal control may deter perpetrators of deceit from misconduct, 

waste and corruption. Within the establishment, the main responsibility to 

establish and maintain internal control rests with the management. Taking the 

necessary measures and following up on them also falls within the scope of the 

management's responsibility. The situation may be put in a diagram as follows 

(IPPF - Implementation Guide, 2009:23).  
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Figure 2: Issues identified by the management and measures taken 

(IPPF - Implementation Guide, 2009:23).  

 

The standards are prepared and determined by the International Institute of 

Internal Auditors Standards Board and constantly reviewed to be enhanced and 

developed. Standards provide assurance for internal auditing activities and 

ensure the quality of consultancy services. Standards are based on principles and 

it is obligatory that they are followed. The objectives of the standards are listed 

here below (Tufan and Görün, 2013:122): 

1. Defining the fundamental principles necessary for the internal auditing 

practice, 

2. Setting up a framework to realize internal auditing activities which 

would bring in added value, 

3. Establishing suitable grounds and environment for the evaluation of the 

internal auditing performance, 

4. Keeping alive and maintaining well-developed processes and activities 

as an establishment  

According to Article 8 of the “Regulation on the Procedures and Principles 

for the Work of Internal Auditors” (2006), internal auditing to be performed in 

public administrations includes the auditing practices mentioned here below: 

• Compliance auditing: Examination of the activities and transactions of 

public institutions and organizations in terms of their compliance with 

the legislation. 

• Performance auditing: Evaluation of the effectivity, economy and 

efficiency at the stages of planning, implementation and control of 

activities and transactions taking place at all levels of management. 

• Financial auditing: Assessment of the accuracy of accounts and 

transactions concerning income and expense. 

• Information technology auditing: Examination and evaluation of 
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electronic information systems and institutional automation of 

departments under audited organizations in terms of continuity and 

reliability. 

• System auditing: Analysis of the activities and internal control system 

of the audited department with an approach that contributes to the 

organizational structure, identification of shortcomings in the due 

manner and time, investigation of quality compliance and evaluation of 

the methods implemented by measuring their sufficiency (Çavuşoğlu 

and Duru, 2007:17). 

In order to ensure the regular, regulated and timely implementation of 

auditing practices, a workflow diagram and auditing process should be 

established. Moreover, stages of the auditing process need to be determined. 

Such stages can be put in a diagram as shown below (Ak, 2013;7): 

 

Figure 3: Auditing Workflow Diagram (Stages of auditing process) 

External Auditing 

External auditing is the auditing and examination of an organization by 

auditors who are not its personnel. This happens in two ways; namely, through 

independent auditors and public auditors. The Court of Accounts is a Turkish 

supreme court performing financial external auditing on behalf of the public. 

Control and auditing activities play a significant role and have an important 

function in ensuring the operability of an accountability system.  

Public financial auditing can be defined as the process of evaluating the 

compliance of transactions and services previously planned and undertaken by 

public administration with the legislation and standards and submitting the 

findings to the relevant legal authorities. Public financial auditing is divided into 

two groups as internal and external auditing. Internal auditing is the self-audit 

performed by the public institution/organization, while external auditing is the 

audit performed by independent agencies. Internal control, which serves as a 
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self-auditing system during the rendering of services, is a tool nestled in the 

service workflows of an establishment and is utilized by the senior management 

(Can, 2014:35).  

Audit statuses in accordance with their purposes 

Audit statuses in accordance with their purposes are classified as auditing of 

financial statements, auditing of compliance and auditing of activities (Güredin, 

2008:18): 

a. Auditing of Financial Statements: This audit reveals the erroneous and 

under-declared statements in the financial tables of the establishment. In 

this audit the balance sheet, income statement, accumulated incomes 

statement and flow of funds statement are taken as basis for the 

examination to be performed. 

b. Auditing of Compliance: This audit serves as an examination of 

whether certain rules, norms, instructions and methodologies brought by 

a superior authority are complied with in transactions performed by the 

personnel of the establishment. Auditing of compliance is an 

investigation into whether works are performed in line with the 

previously set and determined standards and criteria as per the 

legislation which binds the superior authorities and the establishment. 

c. Auditing of Activities: This audit is a process whereby implementation 

results are evaluated for the purposes of identifying whether the 

establishment has reached its objectives and goals and works in an 

economical and efficient manner. 

Regular Audits  

What is important in regular audits is that auditor opinions are formed. In 

forming this opinion, the works of the auditor and the establishment and 

evaluation of auditing evidence is of importance. Therefore, especially as part of 

the auditing procedures aimed at obtaining auditing evidence, apart from 

inquiry, the following procedures are found: 

• Examination,  

• Observation,  

• Verification,  

• Re-calculation,  

• Re-implementation  

• Analytics. 

Extraordinary Audits 

Extraordinary Audits are the type of audit performed in an ex-officio and 

unannounced manner by ministries or directorates following reports and 

complaints or upon notifications made over written and visual publications, 

social media sites, electronic environment and similar channels of 
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communication concerning cases of non-compliance with the relevant legislation 

and policies and regulations set by the ministry. In such audits, it should also be 

ensured that the personal data belonging to persons filing the report or complaint 

are kept confidential (MoH Auditing in Healthcare Services, 2020:152). 

Extraordinary audits are initiated as a result of the information received through: 

• Report petitions, 

• Complaint petitions, 

• Social media sweeps, 

• Examination of visual publications, 

• Audio broadcasts, 

• and similar channels of communication. 

 

AUDITING DUTY IN HOSPITALS 

Since hospitals constitute a service establishment, they are differentiated 

from other establishments and businesses in some ways. These can be 

summarized as follows. Due to their working systems, working environments 

and structures, hospitals contain various features (Akçay and Uysal, 2019:209): 

• Level of specialization and professionalism in all departments is rather 

high. 

• Asymmetric information is present within the establishment. 

• They have a complex matrix of structure and organization. 

• Patients and those receiving services are at a weaker status against the 

specialist personnel and have no authority. 

• All services have a non-deferrable quality and are difficult to evaluate 

and measure. 

• Lack of supervision causes large scale issues in service provision. 

• As healthcare establishments, hospitals need to provide customer-

specific services and work with advanced technologies (Ak, 2018:1). 

Hospitals play an important role in bettering and maintaining health and 

well-being. Therefore, the establishment and operating of a sound internal 

control system becomes an obligation. In hospital establishments, internal 

control has such fundamental objectives as increasing the accuracy, effectivity 

and efficiency of the procedures performed, ensuring the accuracy and reliability 

of financial and monetary reporting and providing compliance with the 

legislation and laws in effect (Akçay and Uysal, 2019:219). 

In hospital establishments, the way to prevent corruption and waste and increase 

efficiency is taking effective control measures. The hospital having a good 

internal control system enables the provision of healthcare services to patients 

with lower costs. Examining and evaluating how good the internal control 

systems work is among the duties of a hospital manager. 

Having an active internal control system in hospitals allows for cost-effective 
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treatment services to be offered to patients and waste to be prevented. Moreover, 

in our day and time, hospitals not only serve as establishments where patients 

are treated, but also as large-scale establishments involving high volume of 

monetary trade as a result of procurement activities. Due to having large 

numbers of personnel and employees, hospitals are also establishments making 

hefty wage and working capital expenditures. An effective internal control 

system should be set up within the hospital for cash proceeds. Following is a list 

of basic principles to be followed in this regard (American Hospital Association, 

1969:51): 

• Cash register and other accounting functionalities should be kept 

separate.  

• Authorities on cash proceeds should be vested in a limited number of 

employees. 

• Cash and Bank accounting records should be examined and settled in 

regular intervals. 

• Having centralized cash collection authorities would provide great ease. 

• Locked safes and cash registers should be used to protect the cash 

influx. 

• In the event that the daily cash collection exceeds a certain amount, the 

collected amount should be deposited to the bank. 

• Personnel leaves should be regulated and employee rotation should be 

performed in regular intervals. 

• Cheque collection should be avoided to the extent possible, unless 

mandatory. 

Using cash registers in cash collection within hospitals serves as an 

important intermediary in accounting control. A report displaying the cash flow 

balance and collections, the payments made against them and the closing 

balance should be prepared daily at the end of the working hours. The internal 

control system at hospitals involves all of the departments listed below: 

• Administrative affairs and medical records, 

• Emergency room and ambulance services, 

• Polyclinic services, 

• Imaging/laboratory services, 

• Clinical services, 

• Operating room and central sterilization,  

• Intensive care and observation unit, 

• Pharmaceutical services, 

• Control of medical waste, 

• Patient rights, 

• Infection control services, 

• Pathology,  
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• All administrative departments, 

• Other units and areas, 

Auditing of Cash Balance: In order to develop an effective and active 

internal control system in hospitals, one must give due importance to cash entry 

and exit activities. Within this scope, the following audits need to be performed: 

• Auditing of Cash in Hand, 

• Auditing of Cash Deposited and Withdrawn, 

• Auditing of Receivable Accounts, 

• Auditing of Stock, 

• Auditing of Tangible Fixed Assets, 

Auditing of Prices:  

According to the “Standards on Examination and Control of Healthcare 

Service Providers” annexed to the Communiqué numbered 2012/41 issued by 

the Social Security Institution (SSI), the “Planned examination and control 

standards for healthcare providers at private hospitals” are determined as 

follows:  

• Cases of change of address, 

• Changes in Healthcare Service Provision Partners,  

• Notification of Employment Status of Physicians, 

• Number of Physicians in the Emergency Room, 

• Dates of Appointments Given After the First Examination, 

• Collection of Additional Charges at a Higher Rate, 

• Non-collection of Contribution,  

• Persons/Healthcare Services for which Additional Charges cannot be 

imposed,  

• Documentation of Additional Charges, 

• Notifications made through an unregistered physician, 

• Notification of the Resignation of Personnel to the Relevant Institution,  

• Having personnel of the establishment working/partnering in Healthcare 

Services Provision, 

• Having a Healthcare Service Provider physician working as a Chief 

Physician/Deputy Chief Physician under the Official Healthcare 

Provision System,  

• Notification of the Physicians to Work in the Newly Added Branch, 

• Administrative affairs and medical records, 

• Emergency room and ambulance services,  

• Polyclinic services, 

• Imaging/laboratory services, 

• Services, 

• Operating room and central sterilization,  
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• Intensive care and observation unit, 

• Pharmaceutical services, 

• Control of medical waste, 

• Patient rights, 

• Infection control services,  

• Pathology, 

• Other units and areas,  

 

FUNCTIONAL RELATIONS OF THE AUDITING DUTY 

Auditing has connections and relations to all administrative departments of 

the healthcare institution. Relations under internal auditing are illustrated in the 

following figure. 

 

 Figure 3: Relation of internal auditing with some hospital departments  

 

Inpatient Healthcare Institutions have important relationships in Turkey 

with the Ombudsman Institution, Public Loss and Budgeting, quality and code of 

ethics.  

Turkish Ombudsman Institution 

The Turkish Ombudsman Institution, defined as a modern institution 

auditing public administration and its works, is an independent public authority 

that filters out the unlawful and unjust practices of the management which steer 

away from their purpose as a result of the misinterpretation of laws and 

strengthens the faith and respect in the state of law (Özer, 2015:34). 

Relation between Auditing and Control 

Whereas internal control and internal auditing are similar, they are also 

different from each other in some respects. While internal control is a 

managerial control procedure established to enable managers to reach their goals 

of steering and managing the establishment, internal auditing is a service aiming 

to measure the effectivity of internal control and provide assurance to the 
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management (Özkardeş, 2017:193). A certain relationship exists between 

internal control, risk management and institutional management, which can be 

illustrated as below (Topçu, 2013:7); 

 

 

 

Figure 4: Relationship 

between Internal 

Control, Risk 

Management & 

Institutional 

Management 

 

 

According to Article 11 of the Regulation on the Procedures and Principles 

for the Work of Internal Auditors (2016), the relation between internal auditing 

and internal control is explained as follows: 

• Internal auditing provides information for the management on the 

effectivity and functioning of the internal control system and makes 

recommendations by performing evaluations. 

• Internal auditors cannot be involved in the selection of measures in 

parallel with the processes concerning the regulation and 

implementation of the internal control system.  

• The establishment and maintenance of an effective internal control 

within public administration is a responsibility of the senior manager.  

• Senior managers may hear the opinions of the internal auditors on the 

establishment of the internal control principles and systems. 

Relation between Auditing and Quality 

There is a certain interaction and relation between internal auditing and 

quality management. Internal auditing is the managerial style which contributes 

the greatest to the effective and efficient realization of work in quality and the 

reduction of costs related to quality (Aslan and Özçelik, 2009:109): 
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Table 1: Differences of Internal Control System and Total Quality Management 

Internal Control System 

Understanding 

Total Quality Management 

Understanding 

A risk management understanding 

exists 

A risk management understanding 

does not exist. 

It suffices that the criteria for the 

business processes of the establishment 

are determined. 

Looks at the documentation of the 

establishment and checks whether 

work processes exist and criteria are 

set. 

Form matters. Content and effectivity matters. 

Priority is given to managerial areas 

and the supervision and improvement 

of risky procedures. 

An understanding of constant 

improvement exists within managerial 

areas and processes. 

The internal control system tries to 

reach the same results on work and 

service production through a certain 

standard and the assurance provided by 

internal auditors. 

TQM ensures and assures that any 

establishment produces works and 

services exceeding a certain standard 

through certification. 

 

Relation between Auditing, Public Loss and Budget 

As specified under Article 21 of the Law No. 5018, public administrators 

have a very limited authority in making transfers between the sections within 

their budget. Article 70 of the same Law prescribes that even though no public 

loss is incurred, penal sanctioning may be imposed against officials making 

expenses outside of their allowance. Article 71 of the Law No. 71 defines public 

loss as “hampering the increase of or causing a decrease in public funds due to 

the illegitimate decisions, transactions or actions arising out of the intention, 

oversight or negligence of public officials”. Since the element of public loss is at 

the crux of public financial management responsibility, the administration has a 

heavy responsibility in this regard.  

Audits performed by the Court of Accounts aim to establish the compliance 

of public institution and organization accounts and transactions with the laws 

and other legal regulations. Moreover, such audits also seek assurance that the 

financial reports and statements reflect the results of all activities and 

transactions of the public administration in an accurate and reliable manner 

(Turkish Court of Accounts, 2019:9). 

Relation between Auditing and Code of Ethics 

Ethics is the entirety of moral principles serving as basis for a person's 

behavior. In other saying, ethics is the guidelines, values, principles and 

standards helping people to ascertain ‘‘how work should be done’’ (Public 

Officials Ethics Guide, 2012:11). 
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In public administration, the concept of ethics represents the working and 

behavior standards and principles expected from public officials. Having a top-

to-bottom ethical awareness in state administration ensures that the system 

operates in a regular and regulated manner. 

The Standard for Code of Ethics of Independent Auditors (2019:8) lists five 

basic ethical principles. These are: 

1) Integrity, 

2) Impartiality,  

3) Professional competence and diligence, 

4) Keeping secrets (confidentiality), 

5) Professional conduct. 

On page 12 of the “Public Internal Control Guide” published in 2013 by 

Ministry of Finance Directorate General of Budget and Financial Control, the 

ethical principles which must be followed by public officials are listed as 

follows:  

• Public service awareness in performing duties, 

• Kindness and respect, 

• Dignity and trust, 

• Integrity and impartiality, 

• Being bound to the objective and mission, 

• Awareness of serving the people, 

• Following service standards, 

• Relationships with former public officials, 

• Declaration of wealth,  

• Information, transparency and participation,  

• Accountability of managers, 

• Binding explanations and insubstantial statements, 

• Avoiding waste, 

• Use of public assets and resources, 

• Avoiding conflict of interests, 

• Prohibition of receiving gifts and providing undeserved advantage, 

• Not using the duty and authorities to gain advantage, 

• Reporting to the competent authorities. 
 

LEGISLATION ON AUDITING 

Article 125 of the Constitution of the Republic of Turkey regulates judicial 

review with a provision that reads “Recourse to judicial review shall be available 

against all actions and acts of administration”, and Article 160 of the same 

regulates auditing by Court of Accounts with a provision that reads “The Court 

of Accounts shall be charged with auditing, on behalf of the Grand National 

Assembly of Turkey, revenues, expenditures, and assets of the public 
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administrations financed by central government budget and social security 

institutions, with taking final decisions on the accounts and acts of the 

responsible officials, and with exercising the functions prescribed in laws in 

matters of inquiry, auditing and judgment” (Bozkurt, 2013:56). 

Internal auditing and external auditing need to feed into each other; if this is not 

ensured, the system would face bottlenecks. Internal auditing and external 

auditing should be performed for all organizations (Elvan, 2012:11). In Turkey, 

failure to establish a relationship of trust between internal and external auditors 

negatively impacts cooperation. The legal arrangements concerning auditing are 

addressed from the international and domestic perspectives.  

The international and domestic legislation and standards are listed here below. 

International Standards: 

• COSO Internal Control Integrated Framework Report 

• INTOSAINT Public Sector Internal Control Standards Guide 

• EU Internal Control Standards 

Domestic Legislation (Ministry of Treasury and Finance, 2020) 

Primary legislation: 

• Constitution of 1982, (O.G. Issue 17863, dated 09.11.1982) 

• Higher Education Law No. 2547, 

• Higher Education Personnel Law No. 2914, 

• Law on Declaration of Property and Fight with Bribe and Corruption 

No. 3628, 

• Relevant Articles of the Law No. 5018, 

• Law Related to the Establishment of the Council of Ethics for Public 

Service No. 5176, 

• Relevant Articles of the Law No. 5436, 

• Civil Servants Law No. 657, 

Secondary Legislation: 

▪ Regulation on the Determination, Training and Certification of Internal 

Auditor Candidates, 

▪ Decree of the Council of Ministers on Internal Auditor Assignment,  

▪ Regulation on the Procedures and Principles for the Work of Internal 

Auditors (O.G. Issue 26226, dated 12.07.2006), 

▪ Regulation on the Operating Procedures and Principles of the Internal 

Auditing Coordination Board, 

▪ Decree of the Council of Ministers on Assignments, 

▪ General Communiqué on Public Internal Auditing, 

▪ Communiqué on Public Internal Control Standards, 

▪ Regulation on Activity Reporting by Public Administrations, 
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▪ Regulation on Performance Programming by Public Administrations, 

▪ Regulation on Procedures and Principles of Strategic Planning in Public 

Administrations, 

▪ Decree of the Council of Ministers on Assignments to be Made to Local 

Administrations, 

▪ Decree of the Council of Ministers on the Assignment of Internal 

Auditors to Local Administrations, 

▪ General Communique on the Authorizing Officers of the Ministry of 

Finance, Serial No.-1 (O.G. Issue 26040, Repeating No. 4, dated 

31.12.2005), 

Tertiary Legislation: 

• 2014-2016 Public Internal Auditing Strategy Document, 

• 2017-2019 Public Internal Auditing Strategy Document, 

• Principles and Procedures on Certificate Training and Examination 

under Clause 5 of Provisional Article 21 of the Law No. 5018, 

• Principles and Procedures Concerning the Implementation of 

Provisional Article 21 of the Law No. 5018, 

• Principles and Procedures on the Joint Work of Multiple Public 

Administration Internal Auditors, 

• Communiqué on the Procedures and Principles to be Followed in 

Determining Internal Auditor Candidates (Item No: 3), 

• Circular on the Assignment of Internal Auditors and Internal Auditing 

Practices, 

• Communiqué on the Procedures and Principles to be Followed in 

Assigning Internal Auditors (Item No: 1), 

• Communiqué on the Procedures and Principles to be Followed in 

Assigning Internal Auditors (Item No: 2), 

• Internal Auditing Quality Assurance and Improvement Program, 

• Procedures and Principles on Internal Control and Preliminary Financial 

Control, 

• Public Information Technologies Auditing Guide, 

• Public Officials Ethics Guidelines, 

• Principles and Procedures on Grading Public Internal Auditor 

Certification, 

• Principles and Procedures on the Cancellation of Public Internal Auditor 

Certification, 

• Principles and Procedures on Utility of Public Internal Auditor 

Certification, 

• Performance Auditing Guide for Public Internal Auditors, 

• Performance Auditing Guide for Public Internal Auditors Case Studies, 

• Professional Code of Ethics for Public Internal Auditors, 
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• Principles and Procedures on the Establishment of the Professional 

Seniority of Public Internal Auditors, 

• Directive on the Public Internal Auditing Unit, 

• Public Internal Auditing Quality Assurance and Improvement Guide, 

• Public Internal Auditing Plan and Program Preparation Guidelines, 

• Public Internal Auditing Guide, 

• Public Internal Auditing Standards, 

• Public Internal Auditing Strategy Document (2008- 2010), 

• Public Internal Auditing Glossary- Directive on the Use of Public 

Internal Auditing Software, 

• Risk Assessment Guide for Public Internal Auditing, 

• Compliance with Public Internal Control Standards Action Plan Guide, 

• Strategic Planning Guide for Public Administrations, 

• Internal Control and Internal Auditing Guidelines for Senior 

Management. 
 

PREPARATION OF AUDIT REPORTS 

Preparation of audit reports takes place in two stages (Spencer, 2005:422).  

1) Draft internal audit report, 

2) Final internal audit report. 

Draft Internal Audit Report: This is a draft report prepared by the auditor 

taking into account the outcomes of the discussions at the audit closing session 

between the auditor and the audited department.  

Final Internal Audit Report: This is the final report prepared by the 

internal auditor on the basis of the responses received from the audited 

department and the evaluation of the auditor thereon. The report is submitted to 

the senior management through the internal auditing department. Manager of the 

internal auditing department is responsible for the submission of this final report 

to the relevant authorities. 

Reports prepared to illustrate the opinions of the Internal Audit Department 

should include multi-faceted and real-time comments. Considering the issue at 

hand from this perspective, it is very important that the audit reports are written 

in a clear and simple manner and have a reasonable length (Yıldız and Bulut, 

2017:60). Article 44 of the Ministry of Health Internal Auditing Directive (2017) 

lists the principles of reporting as follows:  

• Results of the internal auditing activity are recorded with the reports 

prepared. Preparation of the reports is performed in line with the internal 

auditing standards and guidelines. 

• It is obligatory that audit results are reported. The internal auditor 

clearly states the opinion/conclusion reached, or if no conclusion is 

reached, the reasons for them, in a brief, clear, understandable manner 

free from any repetition in the report s/he prepares.  
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• Recommendations not based on any evidence, document or reason and 

not shared with the audited department cannot be incorporated into the 

report. 

• Audit reports will be examined by the Head of the Department and 

submitted to the senior management.  

• Once the reports are examined and necessary evaluations are made by 

the senior management, they will be sent to the relevant departments for 

information or necessary action.  

• Comments on the findings and recommendations in said reports will be 

submitted to the Board by the senior management within 2 months at the 

latest from the date of the finalization of monitoring results. 

• Internal audit reports cannot be shared outside of the organization 

without the permission of the Head of the Department. 

Processing of audit reports 

Relevant parties will be given at least ten days for the preparation of their 

defense. Those who do not submit their defense within said duration shall be 

considered to have waived their right to defense. Apart from issuing a warning, 

the organization is also authorized to impose a light sanction to a certain degree 

by considering the severity of the act and specifying the justification. The 

decision taken by the board as a result of the necessary evaluations is notified to 

the relevant parties. With legal remedies being possible, board decisions are final 

and cannot be contested. Board decisions are registered to the registry of the 

relevant party. 

In the event that audit reports violate TAS, auditors have separate legal 

liability against losses which may arise from wrong, missing and misleading 

information and opinions in the reports. According to Article 46 of the Ministry 

of Health Internal Auditing Directive (2017), the types of reports drawn up as a 

result of Internal Auditing activities are as follows: 

• Audit Report,  

• Consultancy Report,  

• Survey Report  

• Periodical Report,  

• Internal Auditing Activity Report. 

Penal sanctions relevant to auditing 

For irregularities and shortcomings identified during audits, sanctions are 

imposed within the scope of Additional Article 11 of the Health Services 

Fundamental Law No. 3359 (O.G. Issue 19461 dated 15.05.1987). 

Penal sanctions for private hospitals are imposed as per Articles 41 and 67 of the 

Regulation on Private Hospitals (2002) and Article 37 of the Regulation on 

Private Healthcare Institutions Providing Ambulatory Diagnosis and Treatment 

(2008). 
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FEATURES OF AUDITING PERSONNEL 

Conditions sought for auditing personnel and conditions for being assigned 

as internal auditor are set forth in the following legislation: 

• Article 65 titled Qualities and assignment of internal auditor of the 

Public Finance Management and Control Law (Law No. 5018),  

• Article 19 titled Qualities of internal auditor of the Regulation on the 

Procedures and Principles for the Work of Internal Auditors, 

• Articles 5 and 6 of the Regulation on the Determination, Training and 

Certification of Internal Auditor Candidates,  

• As a general rule, including the conditions specified under Article 48 of 

Public Servants Law No. 657 and the durations spent working as deputy 

and research assistant, those who have worked in public administrations 

as auditing personnel for at least five years;  

• Those who have worked for at least eight years with the titles of 

specialist who is assigned with an examination and who certified their 

competence, instructors who have received their doctoral degree, 

managing director and superior titles and those who are no older than 

the age of forty as of the date of the latest application can be assigned as 

internal auditor in the event that they meet the necessary conditions.  

• Features of auditors are having the knowledge, ability and representative 

power required by the profession, 

• and meeting the other criteria deemed necessary by the Internal Auditing 

Coordination Board.  

 

CONCLUSION 

Duties within the managerial process are classified as planning, 

organization, management and auditing. When one of these managerial duties 

are not performed in the due manner, it is impossible for the management to be 

successful. The auditing function determines to what extent our goals are 

reached. The results are ascertained in line with the determined standards and 

then reported. In removing the shortcomings identified during auditing, the 

auditing duty plays a guiding and educating role. 

There is no margin for error in the production of healthcare services. Even the 

slightest mistake may cost a patient's life. Therefore, healthcare institutions are 

subject to rigorous audit procedures. Medical deontology, ethics and bioethics 

specify the rules which must be followed by healthcare personnel. 

In our day and time, people wish to be informed about the healthcare 

service they demand and the physician is no longer the sole decision authority. 

The patient now has a say in treatment, not wishing to face medical malpractice 

and complaining against expensive hospital invoices. In line with the changing 

healthcare consumer features of the society, in resolving trust issues with 
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physicians and hospitals, rigorous auditing, quality documents and compliance 

with international standards become more important. Therefore, healthcare 

institutions pay great importance to administrative, financial and medical 

supervision and establish administrative and medical auditing commissions 

under hospital organizations. Auditing duty is of great importance to general 

hospital establishments. In inpatient treatment institutions, both internal and 

external auditing is essential. 

Auditing in healthcare and hospital management is the duty of ascertaining 

whether all the works performed at a healthcare institution are done in line with 

the orders given and the principles set. The auditing duty examines which 

managerial duties are successful, how, and to what extent. 

Auditing is a function which brings together the real results reached by 

hospitals and the previously set objectives, compares and identifies the 

differences in between and ensures making the necessary changes in future 

objectives and practice in line with the obtained results. For instance, it was 

revealed with audits and studies performed in the USA that patient care is 

insufficent. It was revealed as a result of the audits performed that 40% of 

patients staying at general hospitals for long durations actually do not need 

hospital care, that laboratory workups are not finalized completely and 

accurately, that in some hospitals, 40% of those treated receive unnecessary 

care, that the required routine workups are not performed in hospital polyclinics 

and for 22% patients no disease can be diagnosed, that around 25-40% of 

antibiotic treatments administered in hospitals are insufficient, and that 

thousands of patients lost their lives due to malpractice and corrective measures 

were tried to be taken (Ak, 1990:64). In that sense, both internal and external 

auditing is of great importance for inpatient treatment institutions. 

The duty of control has a disturbing impact in terms of accusations due to 

responsibility and errors but positive impacts in that it brings about promotion, 

transfer, change of duty and regulatory transactions. In hospital establishments, 

the way to prevent corruption and waste and increase efficiency is taking 

effective control measures. 
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INTRODUCTION 

Medical education is about preparing medical students through systematic 

courses of study. It aims at training physicians / medical doctors who gain 

indispensable knowledge and skills needed to provide ultimate health and the 

prevention, treatment of disease, and to care for patients. Medical education also 

deals with developing the methods and objectives for medical training. Through 

medical education, it is tried to educate health professionals being capable of 

responding to health systems challenges and the needs of population health as 

well.  

To achieve these goals, designing, implementing, and evaluation of medical 

curriculum are crucial. Although some basic elements can be found in all 

medical education and curricula, some sub-topics or details might be different in 

some places and occasions. It seems that a medical curriculum should be flexible 

enough to provide a ground for any modification under different circumstances 

when needed at all. 

Curriculum seems to be the main source of information. All the forces who 

deal with education such as learners, teachers, academicains, and even external 

ones can use it in order to perceive how learning, teaching and trainging are 

delivered in the course of education.  

Medical education and medical curriculum should be remained progressive 

and contemporary. For this reason, conducting continuous evaluation is 

significant in order to ensure that the learners at medical schools are trained to 

achieve the intended goals and become effective medical doctors. In this respect, 

Duckett (2005) and Hays (2016) mentioned that ongoing review of the medical 

curriculum is one of the main tasks of any medical school. 

The curricula of medical schools indicate how medical schools 

conceptualize the association between basic and clinical sciences through 

medical education period. Thus, the organization of basic science, clinical 

material, and learning experiences are going to have strong effects on student’s 

performance and reaching the aims medical schools are seeking. 

In the context of medical education, the curriculum can be defined as the 

process, way, guidelines, through which training medical students by medical 
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faculty members and academically informing student about the requirements of 

becoming a medical doctor are directed.  

The preclinical curriculum is delivered in first and second years of the 

medical education. The medical students are going to be exposed to previous 

learning to re-explore and retention of their knowledge. This can direct the 

students from simple stages to more complex stages of the original concept 

(spiral learning) (Masters and Gibbs 2007, Laskaratos et al. 2014). 

Brauer and Ferguson (2015) stated that in medical education, basic science 

content which requires to be joined with clinical issues is a very challenging 

matter for beginning learners with limited or no clinical exposure in the course 

of their education. Here, Cassara et al. (2014) stated that there should be an 

integration between basic sciences and medical knowledge with clinical practice. 

In terms of any medical curriculum reform, revision, and exploration, 

reaction and resistance to suggestions, criticisims, modifications, and changes 

can exist on account of the fact that there have been always generation gaps. In 

fact, how the educational leaders and authorities in general and in medical 

education in particular have already been educated and how they have been 

instructing and dealing with medical subjects or relevant issues can be a serious 

concern when medical crricula are planned, designed, implemented, evaluated, 

and the like. 

Six-year Medical Education Program In Brief 

Strictly speaking, the schools of medicine which offer six-year medical 

education program aim to graduate physicians who work nationally and 

internationally, and support research culture. Their programs are basically 

human system based and integrated in which student-centered learning methods 

are to be applied. 

They also aim to raise physicians who can work nationally and 

internationally. In addition, competencies associated with research activities are 

explored. 

Furthermore, these medical schools try to adopt the approaches for the most 

up-to-date educational standards and continuous learning in delivering medical 

education at the highest standards as much as possible. They are going to be on 

the basis of the principles of evidence based medicine, research, and a student-

centred approach.  

As a common point among the medical schools running a six-year medical 

education, it can be said that the main purpose of these medical schools is to 

train highly qualified doctors setting examples with their strong commitment for 

good medical practices accompanied by their understanding of local as well as 

global health issues, problem solution skills for public health issues, 

commitment in following the latest developments in medicine, contributions to 
the advancement of the medicine as a science through adopting the latest technology 

to every day practices and their highest ethical and analytical standards. 
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Educationally speaking, during the first three years of core preclinical 

training, the curriculum covers student-centered training in basic sciences, 

ethics, application of evidence based medicine principles, and development of 

professional skills. In addition, special study modules on human sciences, 

behavioral science, philosophy, natural science, social sciences, communication 

skills, arts, and Information Technology (IT) classes of their choice are 

presented. 

During the fourth and fifth years, students are provided with applied 

practices such as the diagnosis and treatment of diseases. During their final year, 

students take an active role in patient care under the supervision of their 

instructors. Students may also benefit from one of the elective courses on family 

medicine. 

Within the framework of the Introduction to Clinical Skills provided during 

the first three years of the program, students are exposed to multidisciplinary 

research opportunities, conducting research and statistical analysis and at the end 

of their research are given the opportunity to present their scientific studies. 

Indeed, the students develop basic medical skills applicable for lifetime in the 

course of practical classes in the Introduction to Clinical Skills program. 

Generally, the courses in the six-year medical curriculum are given based 

on the integrated system in terms one, two, and three. 

The education in the six-year medical curriculum deals with a specific 

subject, for instance the nervous and sensory system, and basic medical sciences 

namely anatomy, histology, physiology, biochemistry and clinical sciences are 

conducted in a specific order.  

In the first semester of medical education for students, basic sciences, social 

health problems, and basic concepts and genetics are presented.  

In the second period, organism, embryonic development of organs, 

anatomical and histological structures and functions are introduced and 

explained in order to make comprehension skills realised. 

In the third period, ethiopathogenesis, pharmacology, microbiology, clinical 

and radiological findings and treatment methods of diseases are taught to 

provide current information regarding public health practices and approaches 

and to acquire the basic skills and attitudes needed by the medical profession.  

The fourth and fifth semesters of medical education are specified to clinical 

internships. Services encompass seminars in addition to patient work, clinical 

training and lectures, and councils.  

The sixth year is the period of internship before graduation. During this 

period, students take responsibility accompanied by the supervision of faculty 

members and experts and prepare themselves for practicing of medicine. 

Current View and Technology Transforming in Medical Education 

In terms of the current view and technology transforming in medical 

education, we may think of technology in two aspects. Firstly, how technology 
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can support or help medical education, and secondly, how it is going to support 

and change the face of healthcare itself. However, there exist four ways in which 

technology has already transformed medical education: it serves as a means to 

engage and interact with medical students, medical staff, and healthcare staff; 

broadens networks and allows collaborative work; enables personalised medical 

education; and widens access and acts as a similar player.  

Online medical learning and collaborative learning permit medical students 

to personalise medical education.  

Simulation training is another form of technology which medical students 

can apply. 

Simulation training may give medical students practical, hands-on 

experience in a safe and realistic manner. Besides, medical students might have 

access to virtual anatomy, for instance, as a new, additional mode of learning 

anatomy. In this sense, it could be assumed that this can improve the traditional 

or current way of learning anatomy through giving medical students a very vivid 

three-dimensional perspective. 

Educational technology in medical education can offer multiple modalities, 

including digital medical resources, and the ability to give simulation training. It 

is an online portal which is on all the time and can be accessed 24 hours a day, 

whenever revision of medical information is needed. 

It is accepted that technology is supporting healthcare. It should be noted 

that technology seems never replace the human touch. Technology may facilitate 

care but it cannot replace the heart of medical practice: the doctor-patient 

relationship and our characteristic spirit of a culture for care. In fact, patients 

want medical doctors’ and healthcare staff’s care, compassion and reassurance, 

and this might not be provided by machines. 

In terms of changing the role of the doctor, there is a need for medical 

schools to train future physicians to continually develop the delivery of 

healthcare in order to achieve the optimal potential benefit for the health and 

well-being of the population. Existing textbooks cover current practice and do 

not address what optimal care is going to encompass in the future. It might not 

be possible to take the current textbooks too literally at present. In the future, we 

need to write our own textbooks as medical professionals and doctors that are 

more appropriate to our context and update them with the requirements of 

modern practice and what the patients need. 

For medicine, science, and innovation, the transformation of care has 

initiated and novel innovations are needed. It seems that there exists the 

opportunity to use these innovations to further improve the health of people and 

to transform health systems, globally speaking. The desired outcomes can be 

better population health, improved prevention, stronger community health 

services, and healthy ageing. They can be realized through an efficient medical 

curriculum in medical education. 
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The Future of Medical Education 

Medical education must adapt itself to various health care contexts, 

including digitalized health care systems and a digital generation of students in a 

hyper-connected world. Medical curriculum developers should identify and 

synthesize the values that medical educators need to implement in the curricula 

and to introduce representative educational programs. 

In this sense, it should be noted that today, medical students have gained a 

high level of technological literacy, and medical schools need to react both 

realistically and educationally to it. Of course, it is debatable that whether 

medical students’ technological literacy/technology literacy has increased their 

potential as medical practitioners and learners or not. 

Mobile applications, simulations, and educational games can allow medical 

students to learn with real-time feedback. 

Predictions regarding the future of medical education curriculum appears to 

be difficult, however, we live in a world of rapid change in medicine and various 

disciplines. Some main trends encompass globalization, rapid technology 

developments, and the need for assured quality and accountability.  

For instance, embedding teaching nutrition to medical students can be 

considered due to the fact that there are some limitations in medical curricular 

time and competition with other medical and medical relevant topics as well. 

Barratt (2001) mentioned that nutrition education in medical education seems to 

be neglected to a great extent. In addition, Chen et al. (2001) stated that some 

studies have indicated a lack of knowledge in both preventive and curative 

aspects of nutrition among medical students, residents, and physicians. However, 

it should be noticed that the implementation of different subjects in nutrition 

education in medical schools is restricted or ignored because of its cross-

specialty nature and lack of curricular time. Epling et al. (2003) are of the 

opinion that many medical students have perceived nutrition as being less 

important compared to the traditional basic and clinical sciences. 

It is recommended that all medical professionals, especially medical 

students in medical education program should be exposed to various areas of 

nutrition systematically. It can be realized through the integration of nutrition 

topics within the basic science curriculum. As Chen et al. (2001) and Shai et al. 

(2001) mentioned, studies worlwide have indicated a lack of knowledge both in 

preventive and curative aspects of nutrition among medical students, residents, 

and physicians.  

There exist some questions about the future of medical education. Medical 

education curriculum developers are supposed to scrutinize the following points. 

First, there is the explosion of scientific information in general and medical 

discipline in particular. 

Second, the health care delivery system itself and how health care has 

changed, and the manners in which education needs to follow the rapid pace of 
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that change. 

Third, in terms of adult learning theory, how we can better understand the 

ways adult learners learn can provide an opportunity for us to make medical 

education more pertinent to medical students. 

Fourth, the demographics are important. They are not just the demographics 

of our patient populations, like older patients and those who have had multiple 

illnesses, but also the demographics of our diverse learners themselves. 

Finally, technology and its impact on the care of patients and in the delivery 

of medical education. 

In fact, one of the the biggest challenges is medical content reform. It is 

unlikely to merely add things to the curriculum. With the explosion of scientific 

information, there are unlimited and various types of medical related materials to 

be learned. Just in case we keep adding different and new medical related 

materials to a medical curriculum, there may not be adequate time for medical 

students to gain efficient and necessary knowledge out of them. 

Through looking ahead, it seems that the trends in medical curriculum are 

about more integration rather than single topics. 

Friedman CP, et al. (2016) stated that medical education must develop itself 

since future physicians are going to encounter patients in quite different 

healthcare contexts compared to present time. Ubiquitous and digitalized health 

care systems allow both physicians and patients to access biomedical 

information easily.  

Johnston (2018), Obermeyer and Emanuel (2016) mentioned that 

exponentially expanding medical knowledge gets physicians not to recall but to 

update what they know and choose the appropriate information from various 

options. Artificial intelligence will reduce the efforts needed by physicians to 

interpret digital data and improve their ability to make a diagnosis and 

prognosis. Thus, the non-analytical, humanistic aspect of medicine will come to 

be more emphasized since it is hard to replace it with technology.  

In addition, Pershing and Fuchs (2013) expressed that advanced medical 

technology make physicians encounte a large number of elderly people and 

latent patients with chronic conditions and comorbidities owing to their 

prolonged life span. 

Globalization has led to physicians encountering unfamiliar disease profiles 

or contexts which were not common in regional communities (Gushulak, et al. 

2009, Labonté et al. 2011). 

Future medical education should be restructured to support such inexorable 

changes through considering learners who will be working in digitalized health 

care systems. 

Actually, in a digital world, learners are very different compared to 

previous generations. They are digital learners who have grown up with and are 

hyper-connected through the Internet (Friedman et al. 2016; Bullen, and 

Morgan, 2011; Sandars and Morrison, 2007; Boysen et al. 2016). Medical 
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educators should identify and apply proper and efficient teaching strategies to 

engage and keep the attention of these students in medical contexts. 

The coronavirus crisis has impacted both higher education and the field of 

medicine in different aspects. It is obvious that medicine, medical education, and 

medical curriculum have been strongly influenced by the pandemic. The world 

has witnessed the significance of having a stong healthcare system; however, the 

pandemic has created a critical need for transforming different aspects of 

medical education to reflect the changing medical view and curriculum. 

Regarding the future of medical education curriculum, remote healthcare 

and education should be taken into consideration. Mobility restrictions occurred 

due to COVID-19 imply that online learning has been applied by higher 

education institutions and medical schools globally. However, not all delivering 

of medical knowledge and information can be online easily. Indeed, remote 

learning might establish some barriers for the practical aspect of training in 

medical education.  

Medical education which relies on direct patient contact makes students 

trained for the workplace.  

Concerning delivering care, medical students may need to learn how to 

work with new technology that makes them monitor mild illnesses from home, 

including the coronavirus in cases in which the circumstance is manageable. 

Telemedicine is supposed to be considered. 

Some Predictions for the Future of Medical Education Curriculum  

The medical students whom we instruct are going to be the doctors of 

tomorrow, representing our values, skills, and our desires for the profession into 

the future. 

According to the Report of the Ad Hoc Committee of Deans (2004) and 

Frenk et al. (2010), specific suggestions to reform medical education over the 

past twenty years have resulted in major changes in the whole organization and 

structure of the curriculum in many medical schools. 

Frenk et al. (2010) also added that the changes consist of high emphasis on 

competency-based curricula, interprofessional and team-based education, and 

information technology have enhanced learning.  

As a crucial development, there has been a shift toward earlier integration 

of clinical applications in the basic sciences as well.  

Medical education curriculum developers, different medical disciplines 

experts and instructors, and medical specialists in their fields are going to 

identify and evaluate new approaches or strategies for educating and training 

medical students in medical education program regarding health and healthy 

lifestyle behaviors. 

There should be relevant researches conducted on how interprofessional 

health education with multidisciplinary teams can have function regarding more 

coordinated care and better performance, and patient outcomes. 
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Considering, evaluating, and reflecting on newer methods of instruction, for 

instance competency-based curricula, interprofessional team-based education, 

information technology–empowered learning, patient and population centered, 

on medical students’ skills and competencies should be taken into account. 

There is a need of evaluation of the current curricula in medical schools 

running medical education program, residency and fellowship programs, and 

continuing education programs in order to assess their curricula. Furthermore, 

identifying the most effective practices related to medical education and patient 

care in medical schools should be explored comprehensively. 

It is also of importance to explore different ideas and perspectives in 

medical education. Medical students, medical educators and experts, specialists 

in diverified health fields, medical doctors, and medical specialists in different 

fields can bring unique and valuable perspectives on developing a medical 

curriculum. Their views should be explored for developing medical education. 

Regarding the challenges of medical education curriculum, in general 

terms, medical schools should plan, implement, evaluate, revise, and 

reimplement a curriculum encompassing the skills, knowledge and attitudes 

which are necessary for students’ professional development in the whole 

medical education and practice. 

Regehr and Norman (1996) stated that many medical schools were 

encouraged to restructure their medical curricula, focusing on a Problem Based 

Learning (PBL) course as there was a tendency that contextual learning helped 

knowledge retention. 

Still, some believe that some learning medical subjects is going to be 

student-centered and self-directed in future. 

In fact, the integration of new teaching modalities accompanied by 

advanced technology can encourage interest and retention of medical knowledge 

and its clinical relevance in medical education curriculum in the future. 

Gaining comprehensive medical knowledge in different medical subjects 

together can provide help in terms of examination of a patient, making 

diagnosis, sharing the medical relevant findings with the patient and medical 

professionals when needed. 

There seems to be some main underlying reasons concerning the acquisition 

of insufficient medical knowledge by medical students. 

One of the reasons can be teaching of different medical subjects by non-

medically qualified and experienced instructors. These instructors may not 

possess required high level of medical or clinical background and experience. 

Accordingly, they might not be able to deliver essential medical knowledge 

within the context of clinical implications. Under this circumstance, providing 

trainings conducted by experienced and diversified trainers experienced in 

various medical subjects as well as health issues for these instructors can help 

overcome some main relevant problems. 
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Another issue is teaching of varied and compact program of core preclinical 

curriculum of different medical subjects in inadequate schedule following 

reduction in teaching hours in general in medical education. Reconsidering of 

planning, implementation, and evaluation of medical education program for 

different medical subjects and disciplines can provide more effective learning 

and teaching in medicine. 

Another point is that there should be more time allotted for exposing and 

using relevant, up-to-date, and necessary medical and health topics in medical 

curriculum. It, for sure, can lead to retention of medical knowledge. 

One more point is prioritizing teaching various medical subjects and topics 

in preclinical schedule which may lack focusing on practical clinical needs 

suitably. Here, all the medical experts in all disciplines, educators, hospital 

directors, medical educators, and medical curriculum developers should be 

encouraged and advised to collaborate for planning, implementing, evaluating, 

and reimplementing various medical programs throughout medical education 

and practice. For instance, Lazarus et al. (2012) mentioned that it is generally 

recognized that the clinicians’ opinions should be considered when the aim is 

developing an anatomy curriculum related to daily clinical practice. 

As Lachman and Pawlina (2006) stated, it has been found that the 

introduction of a greater clinical focus in basic science instruction probably help 

to bridge the gap between basic science and clinical practice. 

Indeed, it seems that there could be the need of establishing and / or 

reconsidering the standardized medical curriculum and heavily compressed time 

schedule. 

Drake et al (2009) and Romãozinho (1995) verbalised that currently, the 

growth of biomedical knowledge, the technological advancements, and both 

social and health policy developments, have impact on medical education. Irby 

et al (2010), Drake (2014), Coelho and Moles (2015) expressed that the 

reflection of this issue can be perceived in the reforms of medical curriculum in 

which the traditional disciplined-based curricular program is being substituted 

by integrative mixed systems and disciplines curricular program (spiral 

curriculum). 

According to General Medical Council (GMC, 1987), the art and science of 

medicine is said to explain disease carefully and accurately to determine 

required interventions.  

Boon et al. (2001) and Walter (2004) believed that effective medical 

education includes development of observation, conceptualisation and the 

formulation of hypotheses for creating critical thinking in tomorrow’s doctors. 

It should be remembered that a strong background in basic science is 

highlighted as the foundation for a successful future medical doctor. 

For the future ready medical doctors, Wilkinson (2012) mentioned that 

developing outcome-focused curricula with clearly defined end-product 

capabilities is absolutely required.  
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Some basic future healthcare needs and issues are supposed to be included 

in future healthy ageing, ageing population, prevention and promotion of health, 

evidence-based care, and cost-effective care.  

Besides, Woollard (2006) stated that preparing graduates to have a sense of 

responsibility to the community is needed. 

CONCLUSION 

Medically speaking, providing better health in the world and societies 

requires active and professional participation as well as contribution of 

diversified medical specialists and professionals in medical education training 

for medical students. 

In some medical curriculla, some medical schools have limited their 

allocated teaching time for some medical subjects or topics and accordingly it 

has led to create or invent new innovative ways for teaching medical issues for 

saving time. 

It is believed that medical schools should adapt/modify their courses in the 

future in order to be more effective for all or most of medical students. Also, it is 

vital for future patient care if the time for medical teaching and learning subjects 

is enough. Indeed, having sufficient time of exposing to various medical 

knowledge, practice, and experience can provide improving the basic 

understanding of these subjects and their retention which support clinical 

practice. 

Considering the existing paradigm, medical education in general and 

medical curriculum in particular have been affected by the introduction of 

student-centered and technology-based approaches as a means to differentiate 

teaching towards a mixed learning approach. 

As a result, it seems that the trend in medical education curriculum towards 

the standardization of a multi-modal approach on the basis of technology is 

going to be seen in various disciplines of medicine in medical education. It can 

lead to establishing some novel relevant learning and teaching practices. 

It is accepted that the application of e-learning methods as an adjunct can be 

a great help to support classroom learning in learning and teaching medicine. 

Developing a medical curriculum should aim to provide the ground for 

delivering diversified medical knowledge and skills. These knwoledge and skills 

are going to be clinically oriented and applicable to the possible extent with 

closer links between basic scientists and clinicians in order to enhance teaching 

and research within medical contexts.  

It should be highly elaborated that medicine is a living discipline, not 

merely a collection of facts to be learned early and then forgotten. Obviously, 

the retention of medical facts needs continuous practical application. 

In fact, it can be more effective when different specialists in medicine, 

medical curriculum developers, scientists, clinicians, and medical authorities 

equipped with clinical perspectives get involved in developing a medical 
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curriculum and delivering medical knowledge, experience, and skills. 

Hybrid teaching and learning in medical education should be considered 

while medical curricula are developed. 

Global medical schools, medical education, and global medical curicum are 

supposed to be scrutunized. 

To sum up, tomorrow’s medical doctors will need new skills to be future-

ready. In this sense, some main issues are worth considering in how medical 

schools and medical curriculum developers should prepare and train medical 

students. These can be leadership skills and to be a team player in medical 

context; generalist skills such as family medicine, general medicine, geriatrics, 

health promotion and prevention; and skills for lifelong learning. 
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INTRODUCTION 

English language curriculum in four-year education program of healthcare 

management for non-native English speakers university students has not been 

highly considered due to the fact that there are some limitations in healthcare 

management curricular time and competition with other healthcare management 

and its relevant topics as well.  

Developing a healthcare management English language curriculum in four-

year education program of healthcare management for non-native English 

speakers university students can provide a ground for commitment to perceiving 

both the science and the practice related to optimizing healthcare management 

status. 

If English language curriculum in four-year education program of 

healthcare management for non-native English speakers university students is 

not included in health and science education programs, many of these students 

may have little more than a consumer-level awareness of basic international / 

global healthcare management principles. In addition, these students might 

possess little knowledge of the role of international healthcare standards and 

their implementations associated with achieving good health. Some of these 

students may have insufficient knoweldge and expereince regarding 

understanding the significance of applying evidence-based international 

healthcare recommendations in formulating optimal healthcare suggestions for 

individuals, population, communities, and the whole populations of the world. 

English language curriculum in four-year education program of healthcare 

management for non-native English speakers is supposed to allow present and 

future healthcare professionals to learn, practice, and connect up-to-date 

concepts and topics with their colleagues healthcare clients and careers. 

This program also provides the studnets with the opportunities for 

healthcare professionals to apply a variety of interactive learning techniques to 

develop their mastery of English for healthcare management and their ability to 

utilize and perceive it in different health care settings. 

Healthcare professionals from all around the world need to apply English 
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clearly, in an understandable manner, and professionally to their international 

colleagues and addresses. 

English Language for Healthcare Management 

Tenieshvili, Anna (2019) mentioned that English for Specific Purposes 

(ESP) is different from standard English teaching due to the fact that the one 

doing the teaching both has to be proficient in standard English and they also 

must be knowledgeable in a technical field. Some ESP scholars suggest a two-

layer ESP course: the first covering all generic knowledge in the specific field of 

study, and then a second layer that would focus on the specifics of the 

specialization of the individual. 

Regarding stages and approaches in the development of ESP, the ESP in the 

course of years has experienced through five stages, which, according to 

Hutchinson and Waters (1987), take shape in five approaches or theories: 

Register analysis: This stage occurred in the sixties. The purpose of the 

analysis was to distinguish between specialized languages and common 

languages, creating an interest for the purpose of identifying the grammatical 

and lexical features of these registers and designing the teaching materials. The 

primary motive behind register analyses was the pedagogic objective of making 

the ESP course more relevant to learner’s needs. The most representative authors 

of this stage are, Halliday, McIntochs and Strevens (1964), Ewer and Latorre 

(1969) and Swales (1971). 

Rhetorical or discourse analysis: It appeared in the seventies. The basic 

hypothesis of this stage mentioned by Allen and Widdowson (1974), spoke 

about the unfamiliarity of the students with the English use. As a result, this fact 

could not be solved by a course which simply provided further practice in the 

composition of sentences, but only by one which developed knowledge of how 

sentences are applied in the performance of various communicative acts. 

Target situation analysis: This approach appears in the eighties and its 

target was to relate language analysis more closely to learner’s reasons for 

learning; consequently, the course of ESP was designed through identifying the 

motivations of the students for learning the language and the circumstances in 

which they would apply it. From this information, the elaboration of the course 

would allow students to reach the goal that had been raised. Its main 

representative is Chambers (1980). 

Skills and strategies: This approach also appears in the eighties and 

focuses on its efforts upon reading and listening strategies that provide the 

students with the opportunity to gain the essential tools which will permit them 

to deduce the sense of a spoken or written text. 

A learning-centred approach: Represented by the proposed approach of 

Hutchinson and Waters (1987), for whom the questions of how to teach and how 

to gain more relevance compared to the language, its applications and the 

contents. 
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Adult learners attend English classes for improving their skills in specific 

areas. They may plan to read and write better, learn to spell, communicate in 

English, or make their vocabulary. These may have a large number of purposes 

such as getting a better profession, assisting their children with their homework, 

dealing more effectively with their health and the health care system, or 

accumulating ability to hold conversations (Bryson, 2013). Including health 

literacy content into adult learner classes assists further the progress of 

perceiving as well as application of health information to stay healthy and well. 

Moreover, most adults learn best if the knowledge, skills, and strategies to be 

gained are related to real-life contexts which either mirror their own 

circumstances or illustrate a reality they want to know (Bryson, 2013). In a study 

conducted by Rowlands, Shaw, Jaswal, Smith, and Harpham (2017), adult 

learners recognized that their health and their families’ one depends mostly on 

their level of health literacy. Accordingly, learners are highly motivated for 

studying health-related topics in the classroom. 

By definition, health literacy is the ability of the public to gain, process, and 

act on health information for optimizing and maintaining health (Nielsen-

Bohlman, Panzer, and Kindig, 2004; U.S. Department of Health and Human 

Services, 2000). 

Chervin et al. (2012) evaluated the effectiveness of incorporating health 

literacy into adult education curricula.  

The relevant research has emphasized support for the incorporation of 

health literacy into English as a Second Language (ESL) programs (Elder et al. 

1998; Garcia-Lascurain et al. 2006; Soto Mas et al. 2013; Taylor et al. 2008; 

Taylor et al. 2011). According to this research, suggestions made for 

improvements have included incorporating flexibility in health literacy 

instruction and taking varying levels of knowledge, skills, level of English 

proficiency, and experiences into account among students.  

The language of healthcare can be complex. In English language curriculum 

in four-year education program of healthcare management for non-native 

English speakers university students, the students are going to develop their 

English language skills and learn health related vocabulary for health profession 

and study in healthcare management. 

They are trained to learn healthcare terminology and how to communicate 

in different professional circumstances. They also practise their language skills 

such as listening one with recordings of healthcare professionals and test their 

knowledge through writing the answers to discussion questions. 

Upon completion of this English program, they will feel more confident 

utilizing healthcare language and they will have explored what it is going to be 

like to apply these language skills in a healthcare setting. 

Regarding what topics will be covered in English language program for 

healthcare management, the topics namely working and learning in the hospital, 

experiences of patients, symptoms and diagnoses, taking notes, keeping records, 
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and clear communication, working in different healthcare contexts such as 

caring for patients in the home and healthcare interventions in the community, 

and how to write reflectively should be included in English language curriculum 

in four-year education program of healthcare management for non-native 

English speakers university students. 

Concerning what will be achieved in English language program for 

healthcare management, it can be said that by the end of this program, these 

students will be able to apply various language skills to a range of healthcare 

contexts and situations. For instance, utilizing adjectives in order to describe 

symptoms, using vocabulary related to problems / solutions and causes / effects 

are emphasized. In addition, getting familiar with and interpreting different but 

related healthcare issues, including instructions, notes, reflective journals, and 

registration forms are aimed to be achieved.  

Besides, exploring new vocabulary and terminology relating to healthcare, 

identifying appropriate communication modes for various professional 

circumstances, to exemplify, when giving instructions to patients are needed to 

be included in this curriculum. 

Moreover, reflecting on their learning, and practice writing a reflective 

journal are other points to be covered in this curriculum. Furthermore, applying 

language skills to evaluate their experiences, collecting and recording medical 

information by reading and listening for specific information are significant to 

be found in this curriculum. 

The contents and lessons in English language curriculum in four-year 

education program of healthcare management for non-native English speakers 

should include many aspects such as animated videos, plenty of audio, authentic 

documents, text and vocabulary work, and different visual authentic documents. 

The activities are supposed to be highly interactive, so the students are always 

perfoming different tasks namely categorising ideas, highlighting questions, 

answers, suggestions, and solutions, choosing options, matching images, and 

producing correct healthcare phrases, sentences, paragraphs, and texts verbally 

and in written form. 

Besides, throughout this English program, the students gain necessary 

healthcare relevant English so they can work, study, and communicate with 

confidence. Of course, the instructors should be qualified enough to conduct the 

lessons. 

The importance of effective communication in English in the field of 

healthcare management can not be ignored. 

True success in this sense seems to be dependent on interpersonal linguistic 

skills as well as scientific knowledge in English in healthcare management 

discipline. 

By the end of this program, the students will be able to: 

- Understand Ethics in Healthcare, 

- Communicate effectively with different groups working in the field of 
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health such as hospital directors, managers, healthcare staff, medical doctors, 

nurses, and colleagues, 

- Be aware of, recognize, analyze, assess, and provide realistic solutions for 

various problems in health settings, 

- Apply appropriate, effective, and professional English language of health 

for pertaining to different health and medical fields, such as Obstetrics, 

Paediatrics, Urology, Orthopaedics, Surgery, Dermatology, Ophthalmology and 

Neurology, 

- Give advice and general guidance as well as recommendations to different 

healthcare staff.  
 

Some Challenges in English Language Curriculum in Four-Year 

Education Program of Healthcare Management for Non-native English 

Speakers University Students 
 

Having English language curriculum in four-year education program of 

healthcare management for non-native English speakers university students in 

the training of healthcare management education and in the continuing education 

of practicing their profession is regarded as being a low priority compared to 

other healthcare management subjects studied in healthcare management 

education program for these students. 

Lacking or inadeaquate English language curriculum in four-year education 

program of healthcare management for non-native English speakers university 

students within healthcare management education for these students as well as 

lacking or having less coordination between health sciences and English 

language curriculum developers and teachers may make integrating English 

language curriculum in the health sciences program more difficult to be realized. 

In fact, it is questionable whether there exists efficient English language 

curriculum in four-year education program of healthcare management for non-

native English speakers university students in healthcare management education 

and preparedness for these students. 

In terms of the contents of English language curriculum in four-year 

education program of healthcare management for non-native English speakers 

university students, the contents should provide an overview of the various 

planning and management issues in health care. 

The following topics are going to be introduced in this curriculum: 

- Management and leadership, 

- Conflict management and communication, 

- Organizational and quality development, 

- Leading for change, 

- Decision-making, resource allocation and priority setting processes, and 

working environment.  
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All the above subjects and similar ones are supposed to be discussed from 

national and international perspectives and illustrated with authentic examples 

from healthcare in different countries. These students are encouraged to 

critically review the program contents as well as materials by relating to 

healthcare in their own country. 

In the context of the expected learning outcomes, it might be verbalised that 

after completing this program, the students are expected to explain basic 

principles regarding the leadership and management of healthcare organizations, 

perceive and discuss different aspects of management in healthcare, comprehend 

the basic principles of personnel management, and safety issues. 

In terms of skills and abilities, following the completion of this program, 

the students are anticipated to analyze needs and management of organizational 

development and quality management, and critically review planning and 

management in health care from an international perspective as well. 

Regarding the form of instruction, the teaching is planned to cover lectures, 

seminars, group work, and cases. Different types of work prepared and carried 

out by the students are significant parts of the program. The students are 

anticipated to have oriented themselves in the related courses and textbooks 

before the program begins. Other relevant program materials (cases, articles) can 

be read before the relevant lectures and seminars. Cases, course project, and 

seminars in which the projects presented are necessary. 

Considering some recommendations for developing English language 

curriculum in four-year education program of healthcare management for non-

native English speakers university students, in fact, it seems logical and effective 

to consider these students’ ideas and work with them on some personal issues in 

order to develop their English language experience when possible. 

It is also of importance to explore different ideas and perspectives in 

healthcare management education. Healthcare management students, healthcare 

management educators and experts, specialists in healthcare management, and 

different specialists in different health fields can bring unique and valuable 

perspectives and ideas to be explored for developing English language 

curriculum in four-year education program of healthcare management for non-

native English speakers university students in healthcare management education. 

Regarding the objectives of the curriculum, it should be noted that learning 

the fundamental principles of business and their application to healthcare is the 

main purpose of the program. 

The program also encompasses practical operations management skills and 

techniques optimizing business needs and patient care, a foundational perceiving 

of funding structures and resource flows, and relevant frameworks for good 

financial management in national and international healthcare settings. 

The students should be able to, after completing this program, shape 

organizational strategy and navigate the bylaws and business structures which 

govern health as well as medical staff. 
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The studnets are supposed to be exosed to key insights regarding how 

foundational business principles apply to the healthcare sector from the 

healthcare managers, healthcare management experts, and thought leaders. 

In the sense of program outline, over the duration of this program, the 

students are going to work their way through the following issues: 

- Introduction to the economics of healthcare: The studnets are supposed to 

work on discerning how costs and margins are measured and reported in the 

healthcare context, and acquire insight into the economic forces which have 

shaped diversified national and international health systems. 

- Financial resources underpinning healthcare: In this sense, the students are 

to identify the major funders of healthcare, and the payment structures hospitals, 

healthcare service providers, clinics, and physicians use to bill for their services. 

- Operations management and healthcare delivery: Here, the students are 

going to learn how data optimization can improve patient care. 

- Balancing patient rights and physician interests: According to this point, 

how to discover legal and institutional safeguard namely healthcare compliance 

and quality assurance, and how to navigate conflicts of interest are explored by 

the students. 

- Financial principles underlying health systems: With refer to this issue, 

the purpose is to uncover the broad financial imperatives encountering different 

national and international health systems and the fundamentals of efficient 

financial management. 

- The physician’s role in capital budgeting: This aspect is to be discussed by 

the students to learn about various capital budgeting models and the long-term 

benefits to national and international health systems which can handle this 

process efficiently. 

- Physician organization: Dealing with this issue, the students should review 

different national and international bylaws and business structures that govern 

healthcare staff, medical staff, and principles to administrate organizational 

strategy. 

- Healthcare staff and physician leadership: Based on this matter, the 

students need to gain sufficient knowledge for discovering how to translate 

management skills into effective leadership in diversified healthcare contexts. 

CONCLUSION  

It is debatable whether or not healthcare management non-native English 

speakers university students in healthcare management education program are 

adequately trained to gain necessary knowledge in terms of Geneal English and 

English for healthcare management to be aware of healthcare management 

related national and international healthcare management developments and 

recommendations that cover health behaviors in a manner that they might 

decrease disease development or progression. 

There is a need to develop or improve English language curriculum in four-
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year education program of healthcare management for non-native English 

speakers university students in healthcare management education program. 

Besides, establishing effective English language curriculum with regard to 

standards and prerequisite or requisite healthcare management competencies in 

healthcare management education, training, and continuing education are 

crucial. 

Needless to say, improving the delivery of healthcare management 

education to these students in different health settings such as health sciences 

classes, hospitals, and the like is undoubtedly necessary for improving 

population health. This issue is getting more important once we witness an era 

when increasing chronic diseases associated with aging and lifestyle practices 

contribute dramatically to public health challenges and related health care costs. 

It appears that educating and training these students in healthcare 

management education program for health sciences education can help these 

students scrutinize and address health-related conditions and health problems 

and disorders more professionally through applying best relevant health 

practices. 

In the sense of healthcare management, providing better health in different 

societies and in the world requires active and professional participation as well 

as contribution of healthcare management professionals in health sciences 

education and healthcare management training for these students in healthcare 

management education program. 

It is recommended that all non-native English speakers university students 

in four-year education program and English language program of healthcare 

management should be exposed to various areas of healthcare management 

systematically. This can be realized through the integration of healthcare 

management topics within the basic sciences curriculum. 

Developin or improving efficient English language curriculum in four-year 

education program of healthcare management for non-native English speakers 

university students in healthcare management education program can contribute 

to health development nationally and internationally. 
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