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ABSTRACT 
Objective: This descriptive and correlational study was 
conducted to evaluate the attitudes, prejudices, and patient 
care obstacles of healthcare professionals (HPs) who work 
in the healthcare and allied healthcare services and serve 
female patients with obesity in Türkiye. 
Materials and Methods: The sample of the study includ-
ed 411 HPs who provided care to female patients in public 
and university hospitals in Türkiye and who volunteered 
to participate in this study. Data were collected online 
using an Information Form, GAMS-27 Obesity Prejudice 
Scale (GAMS-27), the Attitudes Toward Obese People 
Scale (ATOP), and the Questionnaire on Patient Care 
Obstacles for Patients with Obesity (OHBEF).  
Results: The mean scores of HPs on the abovementioned 
scales were OHBEF= 65.09±8.80, GAMS-27= 
77.91±4.52, and ATOP= 59.24±0.23. The mean score of 
HPs on the OHBEF was related to age, mean Body Mass 
Index (BMI) of men, and occupational group (p<0.05). 
Additionally, the mean scores of HPs on the ATOP were 
not related to their sociodemographic characteristics 
(p>0.05). 
Conclusions: This study revealed that HPs had prejudiced 
and negative attitudes toward female patients with obesity, 
and this was related to a lack of materials and equipment 
for patient care, sex, age, BMI, and occupational group. 
Keywords: Attitudes, barriers, female, healthcare profes-
sionals, obesity 

ÖZ 
Amaç: Bu tanımlayıcı ve ilişki arayıcı çalışma, Türkiye'de 
obezite sorunu olan  kadın hastalara bakım veren sağlık 
bakım profesyonellerinin (SBP) tutumlarını, önyargılarını 
ve hasta bakım engellerini değerlendirmek için yapılmıştır. 
Materyal ve Metot: Çalışmanın örneklemini, Türkiye'de-
ki kamu ve üniversite hastanelerinde kadın obez hastalara 
bakım sağlayan ve bu çalışmaya katılmayı gönüllü olan 
411 SBP oluşturmuştur. Veriler, Bilgi Formu, GAMS-27 
Obezite Önyargı Ölçeği (GAMS-27), Obez Bireylere Yö-
nelik Tutum Ölçeği (ATOP) ve Obez Hasta Bakım Engel-
leri Soru Formu (OHBEF) kullanılarak online çevrimiçi 
toplanmıştır. 
Bulgular: SBP’lerin ölçeklerdeki ortalama puanları, OH-
BEF=65,09±8,80, GAMS-27=77,91±4,52 ve ATOP= 
59,24±0,23 idi. SBP’lerin OHBEF puan ortalaması yaş, 
erkeklerin ortalama Beden Kitle İndeksi (BKI) ve meslek 
grubu ile ilişkili olduğu belirlendi (p<0,05). Ayrıca, 
SBP'lerin ATOP puan ortalamaları, sosyodemografik özel-
likleri arasında ilişkili saptanmadı (p>0,05). 
Sonuç: Bu çalışma, SBP'lerin obezite hastası olan kadınla-
ra karşı önyargılı ve olumsuz tutumlar sergilediğini ve 
bunun hasta bakımı için malzeme ve ekipman eksikliği, 
cinsiyet, yaş, BKI ve meslek grubu ile ilişkili olduğunu 
ortaya koymuştur. 
Anahtar Kelimeler: Kadın, obezite, sağlık bakım profes-
yoneli, tutum  
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INTRODUCTION 

Obesity is a growing global health concern due to its 

associated diseases and mortality. The Centers for 

Disease Control and Prevention reports a worldwide 

obesity prevalence of 39.8%.1 Individuals with obe-

sity are often stigmatized as unattractive, lazy, weak, 

selfish, and unsuccessful. They are exposed to nega-

tive societal behaviors and may be more vulnerable 

to epidemics and chronic diseases.2-4 Negative atti-

tudes of healthcare personnel cause individuals with 

obesity to stay away from treatment, lose trust in 

practitioners and performance and cancel or delay 

their appointments. Individuals with obesity are at 

risk of many diseases; thus, healthcare profession-

als’ (HPs’) behaviors that might push them away 

from healthcare services are worrisome for the fu-

ture.5,7 

Research indicates that individuals with a Body 

Mass Index (BMI) of 35 or higher are more likely to 

experience institutional and employment discrimina-

tion, including in healthcare settings. This suggests 

that as obesity severity increases, so does the likeli-

hood of facing negative treatment from healthcare 

providers.2,6 Women with obesity report experienc-

ing more stigma and inappropriate comments from 

healthcare professionals compared to their male 

counterparts. Approximately 53% of women with 

obesity have noted inappropriate remarks about their 

weight during medical visits.3 This gender disparity 

highlights that women may be particularly vulnera-

ble to weight bias in healthcare. Eliminating the 

prejudice posed against individuals with obesity in 

healthcare institutions and changing the negative 

attitudes and behaviors toward them would maintain 

the continuity of care as well as increase its quality. 

The initial step toward eradicating negative attitudes 

and behaviors directed at women with obesity in 

healthcare institutions is to acknowledge the biases 

held by HPs against such individuals. This acknowl-

edgement must be paired with improved education, 

providing causal information, emphasizing control-

lability, fostering empathy, and adopting a weight-

inclusive approach.8 Healthcare professionals often 

develop negative perceptions about treating obese 

patients when they lack the necessary equipment to 

provide adequate care. This can lead to feelings of 

frustration and inadequacy among providers, which 

may manifest as bias or discrimination against obese 

individuals.9 This study was conducted to determine 

the attitudes and prejudices of HPs toward female 

patients with obesity and to evaluate the obstacles to 

the care provided to patients with obesity.  

 

MATERIALS AND METHODS 

Ethics Committee Approval: The approval of Istan-

bul University – Cerrahpasa, Social Humane Ethics 

Committee (Date: 07.01.2020, decision no: 

2019/173) was obtained. The study adhered to the 

ethical guidelines of the Declaration of Helsinki. 

Informed consent was obtained from participants via 

email. The permissions of the authors of the scales 

used in the study were obtained via e-mail.  

Design: This descriptive and correlational study was 

conducted to evaluate the attitudes and prejudices of 

HPs who work in healthcare and allied healthcare 

services in Türkiye toward female patients with obe-

sity and the obstacles regarding the care provided to 

patients with obesity. The population of the study 

included HPs who worked at medical faculties affili-

ated with the Ministry of Health and university hos-

pitals in Türkiye. According to the Turkish Statisti-

cal Institute (TSI) data, 525,197 HPs were employed 

in 2017.10 The method of sampling with a known 

population was used to determine the sample size in 

line with these data. The sample of the study was 

measured based on the GAMS-27 Obesity Prejudice 

Scale. According to the study by Ünal in 2018, the 

prevalence of prejudice among HPs is 32.66%.11 The 

number of HPs needed in the sample according to 

the method of sampling with a known population 

was calculated as 338 (95% confidence interval, 1% 

margin of error). The sample loss was predicted as 

20%; thus, the snowball method was used to reach 

the lowest number of HPs (405) deemed acceptable. 

The sample size of this study was 411.  

The inclusion criteria were being assigned to provide 

care to female patients whose BMI was higher than 

30, not being on leave, and agreeing to participate in 

the study. The study was carried out between March 

1, 2020, and March 1, 2021, when it was not possi-

ble to collect data face-to-face in Türkiye due to the 

COVID-19 pandemic; thus, the study data were col-

lected from voluntary participants via 

Google.survey. The collection of the data was initi-

ated by sending the scales to randomly selected phy-

sicians, nurses, midwiferies, and others (Surgery 

technicians, anesthesiologists, dietitians, physical 

therapy technicians, first and emergency aid techni-

cians, laboratory technicians, audiologists, psycholo-

gists, x-ray technicians). Healthcare professionals 

defined as “other” were classified according to the 

TSI.10 Only participants who cared for overweight 

women from other healthcare professions were in-

cluded in the study sample. Similarly, only anesthe-

sia technicians who cared for overweight women 

with obesity problems were included in the study. 

The data collection process was completed as the 

primary participants shared the Google.survey ques-

tionnaire was sent to them with their HP colleagues. 

The completion of each scale took between 10 and 

15 minutes on average.  
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Study questions: 

1. Are medical materials, diagnosis and screening 

materials, and the physical environments com-

monly used by HPs suitable for the care provid-

ed to patients with obesity? 

2. What is the mean score of HPs on the Question-

naire on Patient Care Obstacles for Patients with 

Obesity? 

3. What is the mean score of HPs on the GAMS-27 

Obesity Prejudice Scale? 

4. What is the mean score of HPs on the Attitudes 

Toward Obese People Scale? 

5. Is there any relationship between the HPs’ soci-

odemographic characteristics and mean scores 

on the scales? 

Data collection tools 

The Introductory Information Form: It was formed 

to determine the sociodemographic and anthropo-

metric characteristics of the participants. It had six 

questions about the HPs’ sociodemographic infor-

mation, such as occupation, age, etc.  

The Questionnaire on Patient Care Obstacles for 

Patients with Obesity (OHBEF): The questionnaire 

was prepared by the researchers to evaluate the ob-

stacles to care provided to female patients with obe-

sity in line with the literature. Items in the question-

naire included the difficulties faced by HPs in pa-

tient care and HPs’ beliefs about women with obesi-

ty.5-8, 11,13,14 It was prepared as a five-point Likert-

type scale (1=Definitely agree; 5=Definitely disa-

gree). Direct (positive) statements are scored re-

versely. The suitability of the questions was checked 

by HPs working in the clinical field. Increasing 

scores obtained from the questionnaire indicated 

increased obstacles to care provided to patients with 

obesity. The created form consists of 22 items 

(Table 1). The lowest score that can be obtained 

from the questionnaire is 22, while the highest score 

is 110. The Cronbach's alpha coefficient of the ques-

tionnaire was 0.83. Item analysis was used to deter-

mine the relationship between the items and the en-

tire questionnaire. The correlation coefficients of the 

item-total score were between 0.30 and 0.58. To test 

the reliability of the developed form, the Cronbach's 

alpha value and the item-total correlation were ex-

amined. The Cronbach's alpha coefficient, which 

indicates the internal consistency of the measure-

ments, is generally considered to be low in the range 

of 0.42–0.60, moderate in the range of 0.61–0.80 

and highly reliable in the range of 0.81–1.00. Conse-

quently, Cronbach's α value of 0.83 indicates that 

the scale used is reliable. In addition, the correlation 

coefficient of the item’s total score, which is at least 

above 0.30, shows that the measurement instrument 

is reliable.15  

GAMS-27 Obesity Prejudice Scale (GAMS-27): It 

was developed by Ercan et al. and its Cronbach's 

alpha coefficient is 0.85. The statements in the scale 

consist of negative statements about prejudices 

against obesity. There is no reverse scoring in the 

scale. An increase in the score on the scale indicates 

prejudice against obesity. It has 27 items in a five-

point Likert-type style. The lowest score that can be 

obtained from the scale is 27, while the highest score 

is 135.12 The Cronbach's alpha coefficient was 0.87. 

The Attitudes Toward Obese People Scale (ATOP): 

The scale developed by Allison et al., which con-

ducted the Turkish validity and reliability study by 

Dedeli et al., has a Cronbach's alpha of 0.86. The 

scale includes positive and negative statements in a 

six-point Likert format. Each item must be answered 

so that the calculation can be made correctly. In the 

Table 1. The questionnaire on patient care obstacles for patients with obesity. 

1.Caring for an obese patient is exhausting 
2.Caring for an obese patient requires more time 
3.I avoid touching an obese patient 
4.I am reluctant to perform invasive procedures on an obese patient 
5.I offer psychological support to an obese patient 
6.I empathize when caring for an obese patient 
7.I feel uncomfortable caring for an obese patient 
8.I have difficulty getting an obese patient into the right position 
9.I have difficulty transporting obese patients 
10.Obese patients generally have difficulty complying with treatment 
11.I avoid communicating with an obese person 
12.Obese people have difficulty caring for themselves 
13.Obese patients increase the cost of care 
14.I need more healthcare professionals and other support staff to care for an obese patient 
15.The physical environment in healthcare facilities is generally suitable for the care of an obese patient 
16.The medical equipment used in the care of an obese patient is generally not appropriate 
17.The diagnostic and screening tools used in the care of obese patients are generally appropriate 
18.It is easy to teach obese patients health-promoting behaviors 
19.Obese patients are insensitive to their health problems 
20.Obese patients are unwilling to accept treatment and have poor compliance 
21.Obese patients develop more complications 
22.Obese patients are often late for their appointments 
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second step, 60 points are added to the mean item-

total score, resulting in a scale range of 0 to 120. 

Higher total mean scores indicate more positive atti-

tudes toward individuals with obesity.13,14 The 

Cronbach's alpha coefficient was 0.70. 

Statistical analysis: The data obtained were ana-

lyzed using the IBM Statistical Package for the So-

cial Sciences Statistics 21 program. Cronbach's al-

pha was recalculated to assess the scale's reliability. 

Descriptive analyses were used to evaluate partici-

pants' sociodemographic characteristics, and the 

Kolmogorov-Smirnov test was applied to assess data 

distribution. The Independent Samples t-test and 

Kruskal Wallis test were used to evaluate the varia-

bles that didn’t have a normal distribution. Inter-

group comparisons were conducted using the Bon-

ferroni and Tukey post-hoc tests while correlation 

analysis was conducted to examine the correlations 

between the scales. The statistical significance level 

was p<0.05.  

 

RESULTS 

Of the participants, 10.7% (n=44) were physicians, 

66.2% (n=172) were nurses, 13.9% (n=57) were 

midwives, and 9.2% (n=38) were other HPs. The 

study found that the sphygmomanometer (70.1%; 

n=288), needle tip of injectors (30.9%; n=127), mag-

netic resonance device (20.7%; n=85), stretcher 

(67.6%; n=278), and wheelchair (72.7%; n=299), 

which are commonly used by HPs, were not suitable 

(Table 2).  

The mean scores of HPs on the scales used in this 

study were OHBEF=65.09±8.80, GAMS-27= 

77.91±4.52, ATOP=59.24±0.23. Considering the 

correlation between the HPs’ mean score on OHBEF 

and sociodemographic variables, there was a weak 

positive correlation between age and men’s mean 

BMI (p<0.05). A significant correlation was found 

between the mean OHBEF score and occupational 

groups (p<0.001). As a result of the Bonferroni post-

hoc test conducted to determine which groups 

caused the difference, the difference was between 

physicians and nurses, and midwives and other HPs. 

A significant difference was found between the oc-

cupational groups in terms of GAMS-27 scores 

(χ²=8.693, p=0.03). In a further analysis, the differ-

ence was found to be between midwives and all oth-

er healthcare professionals (p<0.05) (Table 3).  

A very weak positive correlation was found for 

GAMS-27 with OHBEF (r= 0.208, p<0.001) and 

ATOP (r= 0.117, p= 0.018) (Table 4). 

 

Table 2. Data on the suitability of the medical materials, diagnosis devices, and physical environment for 
women with obesity (n= 411). 

Materials*
 n (%) Materials*

   n (%) 

Sphygmomanome-
ter 

Suitable 105 (25.5) Magnetic resonance 
device 

Suitable 169 (41.1) 
Unsuitable 288 (70.1) Unsuitable 85 (20.7) 
Unused 18 (4.4) Unused 157 (38.2) 

Weighing instru-
ment 

Suitable 144 (35.0) Ultrasonography 
device and probe 

Suitable 129 (31.4) 
Unsuitable 204 (49.6) Unsuitable 62 (15.1) 
Unused 63 (15.3) Unused 220 (53.5) 

Injector needle tip 
  
  

Suitable 258 (62.8) Mammography de-
vice 
  

Suitable 68 (16.5) 
Unsuitable 127 (30.9) Unsuitable 163 (39.7) 
Unused 26 (6.3) Unused 180 (43.8) 

Stretcher Suitable 116 (28.2) Gynecological exami-
nation table 

Suitable 120 (29.2) 
Unsuitable 278 (67.6) Unsuitable 104 (25.3) 
Unused 17 (4.1) Unused 187 (45.5) 

Patient’s bed and 
materials 

Suitable 164 (39.9) Gynecological specu-
lum 

Suitable 296 (72.0) 
Unsuitable 223 (54.3) Unsuitable 68 (16.5) 
Unused 24 (5.8) Unused 47 (11.4) 

Patient’s support 
materials 

Suitable 240 (58.4) Patient’s handling lift Suitable 267 (65.0) 
Unsuitable 134 (32.6) Unsuitable 113 (27.5) 
Unused 37 (9.0) Unused 31 (7.5) 

Wheelchair Suitable 79 (19.2) Door width of the 
patient’s room 

Suitable 167 (40.6) 
Unsuitable 299 (72.7) Unsuitable 192 (46.7) 
Unused 33 (8.0) Unused 52 (12.7) 

Surgical gown Suitable 89 (21.7) Patient’s restroom Suitable 261 (63.5) 
Unsuitable 266 (64.7) Unsuitable 121 (29.4) 
Unused 56 (13.6) Unused 29 (7.1) 

Patient’s diaper and 
pad 

Suitable 150 (36.5) Room width (m2) Suitable 213 (51.8) 
Unsuitable 196 (47.7) Unsuitable 94 (22.9) 
Unused 65 (15.8) Unused 104 (25.3) 

Anti-embolism 
socks 

Suitable 95 (23.1)   
Unsuitable 207 (50.4) 
Unused 109 (26.5) 

*: Commonly used materials; a : Oxygen mask, walker, etc.; Standard deviation  
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Table 4. Correlation between GAMS-27, OHBEF, 

and ATOP (n= 411). 

 

 

 

 

 

DISCUSSION AND CONCLUSION 

The main reasons why individuals with obesity re-

ceive insufficient care services are negative stereo-

types, unkind behaviors of health professionals, and 

the unsuitability of medical equipment and sup-

plies.11,16-21 The study revealed that commonly used 

items like sphygmomanometers, needle tips, MRI 

machines, stretchers, and wheelchairs, along with 

healthcare facility conditions, were not suitable for 

obese patients. A relevant study showed that gyne-

cological examination devices or mammography 

devices suitable for the anatomical features of over-

weight women were insufficient, and this situation 

prevents women from having such screening 

tests.7,18 A study that examined women’s experiences 

as overweight patients reported that the sphygmoma-

nometer, examination table, and examination gown 

that is used in healthcare centers and examination 

rooms and chairs and sofas in waiting rooms are 

unsuitable according to the participants.18 A study 

reported that 69% of nurses lacked access to neces-

sary equipment for obese patients, such as appropri-

ately sized sphygmomanometers, injectors, stretch-

ers, and wheelchairs, thus limiting effective care.17 

The results of the study are consistent with the exist-

ing literature. 

Studies have shown that HPS are unwilling to care 

for patients with obesity.6,17,19-21 The study found 

that HPs generally have negative perceptions of fe-

male patients with obesity, as indicated by their high 

mean scores on the OHBEF. These findings align 

with existing literature. Ak et al.'s study found that 

participants reported increased obstacles in provid-

ing care to patients with obesity as their age and 

years of experience grew.2 Prejudices of older 

healthcare professionals towards obese women are 

due to social norms, personal biases, professional 

experiences and communication styles.6,22 This 

study also determined that female HPs were more 

prejudiced against patients with obesity compared to 

male HPs. Similarly, studies in the literature show 

that women are more prejudiced against individuals 

with obesity than men.28 Research suggests that fe-

male healthcare providers may exhibit more pro-

nounced biases against obese women compared to 

their male counterparts. This could be due to a com-

bination of societal pressures on women regarding 

body image and the internalization of these biases 

within the healthcare profession. Female providers 

might project their own insecurities or societal ex-

pectations onto their patients, leading to harsher 

judgments.6,22,26 Nurses faced several barriers in 

caring for patients with obesity, mainly due to inade-

quate equipment and negative stereotypes and atti-

tudes. Nurses’ attitudes towards obese patients are 

often negative, influenced by personal beliefs and 

professional experiences. Moderately, those working 

in primary healthcare face unique challenges when 

addressing the needs of obese patients, though they 

tend to display lower levels of prejudice compared 

to other healthcare professionals.19,20-24 This could be 

due to the fact that they have more to do with the 

different needs of patients in the communities. How-

ever, one study found that the lack of specialized 

equipment and resources in midwifery practice also 

contributes to a lower standard of care for obese 

patients.24 Even though midwives may show fewer 

explicit they can still convey negative attitudes 

through nonverbal cues such as gestures and facial 

expressions, which can impact patients’ comfort and 

willingness to seek care.8,19,24  

Patients with obesity often face negative attitudes 

from healthcare professionals due to care barriers, as 

previous studies have shown.17,20,23,29,30 This study 

also found that healthcare professionals displayed 

moderately negative attitudes toward women with 

obesity. Similarly, different studies found that BMI 

affected prejudice and attitudes against obesity.4,25 In 

Usta and Akyolcu’s study, having a person with 

obesity in their family/relatives and being over-

weight at some point in their life can impact nega-

tive attitudes and behaviors displayed toward over-

weight individuals or people with obesity.17 The 

studies in the literature were mainly conducted with 

students in health-related departments. These studies 

showed that students displayed prejudiced and nega-

tive behaviors against individuals with obesi-

ty.4,12,21,24-27 In a study by Ünal conducted with HPs 

in Türkiye, the mean score on GAMS-27 was 

80.6±10.55.11 This result was similar to previous 

studies. This study found a very weak positive corre-

lation of GAMS-27 with OHBEF and ATOP. Yavuz 

and Baysal's study with midwives and nurses in pri-

mary healthcare institutions revealed lower levels of 

prejudice tendencies compared to this study.24 This 

difference was attributed by researchers to the ab-

sence of specialized equipment for the healthcare 

professionals involved, as well as the challenges 

they encounter while providing care to individuals 

with obesity.  Prejudices and negative attitudes pose 

an obstacle against care provided to individuals with 

obesity, while a lack of equipment and materials 

cause negative attitudes and prejudice.17,23  

In conclusion, similar to this study, previous re-

search confirms that HPs’ prejudice and negative 

attitudes towards women with obesity are influenced 

  OHBEF r (p) ATOP r (p) 

GAMS-27 0.208 (<0.001) 0.117 (0.018) 

r: Spearman correlation  



Araştırma Makalesi (Research Article)                                                                                                Meltem Mecdi Kaydırak ve ark. (et al.) 

 289 

by factors such as age, gender, experience, and inad-

equate resources or training. However, further re-

search with larger samples is needed to explore addi-

tional stereotypes contributing to these attitudes. A 

limitation of this study is the lack of stratified ran-

dom sampling, which may affect the homogeneity of 

responses across different professional groups de-

spite a diverse range of participants. Additionally, 

while the study examined demographic and profes-

sional variables like gender, occupation, and BMI, it 

did not explore other factors, such as the physical 

strength of HPs, which may influence their attitudes 

towards obese female patients. The primary focus 

was on general attitudes, limiting the depth of analy-

sis on specific variables.  
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ABSTRACT 
Objective: This study aimed to investigate the levels of 
Post Traumatic Stress Disorder (PTSD) in Coronavirus 
Disease-2019 (COVID-19) patients during the pandemic 
and to determine the relationship of this situation with 
sociodemographic and other environmental factors. 
Materials and Methods: Our research is a cross-sectional 
descriptive study in which a 20-question survey and the 
Impact of Events Scale (IES) were applied to 200 individ-
uals between the ages of 40 and 80 who had COVID-19 
and were registered in 5 different Family Health Centers. 
Results: The participants' mean IES was 19.9±8.9. It was 
significantly higher in women, singles, individuals with 
primary education levels and before, and individuals with 
continued symptoms after COVID-19 (p<0.05). When the 
diagnostic cut-off value for PTSD for the IES is taken as 
30, 26 (13.0%) individuals participating in the study have 
a risk for PTSD. 
Conclusions: The participants' PTSD risk level after 
COVID-19 was lower than in the early times of the epi-
demic. This low rate is the better recognition of the dis-
ease in society, the widespread use of vaccines, and the 
relaxation of restrictive measures such as quaran-
tine. Activities in this direction are also crucial in combat-
ing possible future epidemics. 
Keywords: COVID-19, mental health, posttraumatic 
stress disorder  

ÖZ 
Amaç: Koronavirüs Hastalığı-2019 (COVID-19) hastala-
rının pandemi döneminde Post Travmatik Stres Bozukluğu 
(PTSB) düzeylerinin araştırılması ve bu durumun sosyode-
mografik ve diğer çevresel faktörlerle ilişkisinin saptan-
ması amaçlanmıştır. 
Materyal ve Metot: Araştırmamız 5 farklı Aile Sağlığı 
Merkezine kayıtlı, COVID-19 geçiren 40-80 yaş arası 200 
bireye, 20 soruluk bir anket ve Olayların Etkisi Ölçeği 
(OEÖ) uygulanan kesitsel tanımlayıcı bir araştırmadır.  
Bulgular: Katılımcıların ortalama OEÖ puanı 19,9±8,9 
olup kadınlarda, bekarlarda, eğitim seviyesi ilköğretim ve 
öncesi olan ve koronavirüs hastalığı sonrası semptom de-
vamı olan bireylerde anlamlı olarak daha yüksek saptan-
mıştır (p<0,05). OEÖ’nün PTSB için tanı koydurucu ke-
sim değeri 30 alındığında, çalışmaya katılan bireylerin 
26’sında (%13) PTSB açısından risk vardır.  
Sonuç: Katılımcıların COVID-19 sonrası PTSB risk düze-
yi, salgının ilk zamanlarına göre düşük saptanmıştır. Bu 
düşüklüğün sebebi hastalığın toplumda daha iyi tanınır 
hale gelmesi, aşı uygulamalarının yaygınlaşması, karantina 
gibi kısıtlayıcı önlemlerin gevşetilmesidir. Bu yöndeki 
faaliyetler, gelecekteki olası salgınlarla mücadele açısın-
dan da önem taşımaktadır. 
Anahtar Kelimeler: COVID-19, mental sağlık, post trav-
matik stres bozukluğu 
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INTRODUCTION 

Any situation threatening a person's life or physical 

integrity can have a traumatic effect on the person. 

Sudden thoughts, nightmares, re-experiencing the 

traumatic event, avoidance of traumatic events, sen-

sory sensitivity, and sleep disturbances characterize 

Post Traumatic Stress Disorder (PTSD). All of these 

lead to significant social, occupational, and interper-

sonal dysfunction.1 Epidemics and pandemics are 

also included in traumatic events.2 

The mental health of the individuals diagnosed with 

Coronavirus Disease-2019 (COVID-19) is under 

threat due to the clinical severity of the disease, fear 

of death, health anxiety, quarantine conditions, anxi-

ety about contagion to their relatives, and stigma of 

the disease.3 Therefore, evaluating the mental health 

of patients with COVID-19 and intervening early in 

psychopathologies can reduce the development of 

PTSD due to COVID-19.4 

Determining the effects of epidemics on the mental 

health of the community can provide earlier and 

more accurate psychological intervention in future 

epidemics.5 In the early days of the COVID-19 epi-

demic, it has been determined that the people who 

may be exposed to the negative consequences of the 

epidemic are primarily people over 50.6 

The pandemic period is a new process that people 

have not had any experience with before and must 

struggle individually and socially. Two Italian stud-

ies on recovered severe COVID-19 survivors report-

ed that the prevalence of PTSD is 10.4% and 30.2%, 

respectively.7,8 

In this study, we aimed to determine the risk of de-

veloping PTSD in patients aged 40-80 diagnosed 

with COVID-19 during the pandemic. The effects of 

the current as well as of past epidemics on the men-

tal health of survivors can help predict the psycho-

pathological consequences of a severe life-

threatening viral disease. 

 

MATERIALS AND METHODS 

Ethics Committee Approval: This study was ap-

proved by the Manisa Celal Bayar University School 

of Medicine Clinical Research Ethics Committee 

(Date: 22.09.2021, decision no: 20.478.486/948) and 

approved by Manisa Provincial Health Department 

(Date: 16.12.2021, decision no: E-79593712-

604.02.01). This study was carried out in accordance 

with international standards. 

Study Design and Participants: This cross-sectional 

descriptive study consisted of patients aged 40-80 

who had COVID-19 in the last three months and 

registered in 5 different Family Health Centers in the 

central districts of Manisa province. According to 

the evaluation of whether there is a difference be-

tween the two groups in terms of PTSD risk in the 

study, it was determined that at least 134 patients 

should be included in the study in the sample size 

calculation made by considering an effect size of 

0.50, a power of 0.80 and a margin of error of 0.05. 

Considering the universe that could be reached in 

the study, it was evaluated that the sample would not 

be normally distributed. The effect power was con-

sidered medium-sized and was analyzed at 0.50. 

Sample size calculation was made with the G*Power 

3.1.9.7 program. 

This study included two hundred people between 

December 2020 and February 2021. A signed 

"informed consent" document was obtained from 

these individuals. There are no missing data. The 

dependent variable of the study is the participants' 

PTSD risk. Independent variables in the descriptive 

information form are gender, educational status, and 

marital status. Individuals younger than 40 and older 

than 80 years old, having mental retardation, psy-

chotic disorder, dementia, delirium, or one of the 

other amnestic disorders, and not carrying COVID-

19 were not included in the study. 

Data Collection: Study data were collected between 

16.12.2020 and 16.02.2021. Data analysis and report 

writing started in March 2022 and ended in April 

2022. Questionnaires were filled out face-to-face 

based on the individuals' self-reports.  

Data Collection Tools: The study team created a 

questionnaire form by scanning the literature, and 

the Impact of Events Scale (IES) was used. 

Data Form: The survey consists of 20 questions that 

will help determine the participants' sociodemo-

graphic information, smoking status, chronic disease 

history, psychological health, whether they need 

psychological support, symptoms when they have 

COVID-19 and hospitalization status. 

Impact of Events Scale: The IES was developed by 

Creamer et al.9 in 2003 to determine the stress of 

trauma cases during the application of the scale, and 

its Turkish validity reliability was performed by 

Çorapçıoğlu et al.10 in 2006. In our study, IES evalu-

ates how many people who have had COVID-19 

disease in the last three months are disturbed and 

damaged by this disease. The scale is a 22-item scale 

consisting of three subscales: re-experiencing, 

avoidance, and hypervigilance.  The scores that can 

be obtained from the scale range from 0 to 88, and 

as the total score increases, it is considered that the 

risk of PTSD increases.  The diagnostic cut-off val-

ue for PTSD was taken as '30'. IES was used in a 

study on the psychological impact of the COVID-19 

epidemic on healthcare workers at the beginning of 

the pandemic.11 In another study, the risk of devel-

oping PTSD in patients who experienced earth-

quakes and fire was made IES.12  
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Data Analysis: Statistical Package for The Social 

Sciences (IBM SPSS) 15.0 statistical package pro-

gram was used to evaluate and analyze the data ob-

tained from the study. In the study, categorical varia-

bles were given as number (n) and percentage (%), 

and numerical data were presented as mean and 

standard deviation to show the patient distribution. It 

was determined whether the variables' distribution 

was normal according to the Skewness-Kurtosis 

values (-2/+2).13 Normally distributed variables were 

compared using Student's t-test, and non-normally 

distributed variables were compared using the Mann

-Whitney-U test. The Chi-square test was used to 

compare categorical variables.  The obtained data 

were interpreted with the statistical significance lev-

el “p” value.  Values with a p-value of <0.05 were 

considered statistically significant.11 Regression 

analysis was performed to control confounding fac-

tors.14 Multiple linear regression models were used 

to determine the effects of variables on the IES. 

 

RESULTS 

The average age of the participants was 48.1±9.4 

years (Min: 40, Max: 80).  122 (61.0%) of the par-

ticipants are women, and 180 (90%) of the study 

participants are married.  92 (46.0%) of them are 

primary school graduates and before.  117 (58.5%) 

currently work in any job, and 131 (65.5%) are non-

smokers. It was determined that 11 (5.5%) of them 

lived alone. It was observed that 96 (48.0%) of par-

ticipants had one or more chronic diseases, and the 

most common were hypertension at 43 (21.5%), 

diabetes mellitus at 26 (13.0%), and lung diseases at 

17 (8.50%), respectively. 43 (21.5%) of the partici-

pants in the study had a psychiatric diagnosis 

(depression and anxiety), and 41 (20.5%) of these 

people received any treatment. 60 (30.0%) partici-

pants lost a relative due to COVID-19, and 1 (0.5%) 

needed follow-up in the intensive care unit. 64 

(32.0%) had symptoms after the COVID-19 disease 

was over.  These symptoms are cough at a rate of 17 

(8.5%), loss of taste and smell at a rate of 14 (7.0%), 

weakness, and muscle pain at a rate of 10 (5.0%) 

(Table 1). 

Table 2 compares the participants' total IES and sub-

group scale scores according to their sociodemo-

graphic characteristics. The mean score of the IES 

was 19.9±8.9.  However, when the diagnostic cut-off 

value for PTSD is taken as 30, 26 (13.0%) of the 

individuals participating in the study have a risk for 

PTSD. In evaluating the PTSD risk, the mean IES 

scores of women were statistically higher (p=0.007). 

The mean scores of those with primary and pre-

school education were statistically higher than those 

who studied high school and post-secondary educa-

tion in the relationship between educational status 

(p=0.005). At the same time, the singles' average 

scores were statistically higher than those of married 

ones (p<0.001). The mean scores of IES of those 

who did not work in any job were significantly high-

er (p=0.016). The mean scores of IES were signifi-

cantly higher in those whose symptoms continued 

after COVID-19 (p <0.001).  The mean scores of 

IES were slightly higher in those who lost a loved 

one due to COVID-19 (p=0.052). The mean scores 

of the Re-experiencing subgroup for women and 

those who did not work in any occupation were sta-

tistically higher IES scores (p=0.010).  This rate was 

Table 1. Descriptive of participants by sociodemographic characteristics (n=200). 

Characteristics Date 

Age, Mean±SD, (min-max) 48.1±9.4 years (40-80) 

Gender, n (%) 
Woman 122 (61.0) 
Man 78 (39.0) 

Marital Status, n (%) 
Single (Unmarried, Widow, Divorced) 20. (10.0) 
Married 180.(90.0) 

Education Status, n (%) 
Primary Education and before 92 (46.0) 
High school and beyond 108 (54.0) 

Occupation, n (%) 
Working 117 (58.5) 
Non-working (Housewife and retired) 83 (41.5) 

Smoking Status, n (%) 
Yes 69 (34.5) 
No 131 65.5 

Status of Living Alone, n (%) 
Yes 11 (5.5) 
No 189 (94.5) 

Chronic Disease Status, n (%) 
Yes 96 (48.0) 
No 104 (52.0) 

Psychiatric Diagnosis, n (%) 
Yes 43 (21.5) 
No 157 (78.5) 

Undergoing Psychiatric Treatment, n (%) 
Yes 41 (20.5) 
No 159 (79.5) 

Continuation of symptoms after COVID-19, n 
(%) 

Yes 64 (32.0) 
No 136 (68.0) 
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higher in singles, with a significant difference com-

pared to married ones (p <0.001). The mean re-

experiencing subgroup score was higher in those 

with symptoms after COVID-19 than those without 

symptoms (p = 0.001).  It was determined that the 

mean scores of those who received primary and pre-

school education were statistically higher than those 

who received high school and post-secondary educa-

tion in the Avoidance subgroup (p=0.008). Singles, 

women, those with primary and earlier education, 

those who do not work, and whose symptoms con-

tinued after COVID-19 had significantly higher 

scores in the Hypervigilance subgroup (p <0.001). 

DISCUSSION AND CONCLUSION 

Contagious epidemics such as COVID-19 are also 

considered traumatic experiences, causing fear and 

anxiety.  Global concern has occurred due to the 

increasing epidemic threat, social isolation, unneces-

sary information overload by the media, panic buy-

ing requirements, and economic problems.1  

Studies on the relationship between gender and risk 

of PTSD showed that women are more prone to 

stress-related psychiatric disorders than men.15,16 At 

the same time, a study on marital status reported that 

married individuals experienced lower psychological 

distress than unmarried individuals after COVID-19 

Table 2. Comparison of the participants' total IES and subgroup scale scores according to their sociodemo-
graphic characteristics. 

Characteristics 
IES Total 

Score 
Mean ± SD 

Re-
experiencing 
Mean ± SD 

Avoidance 
Mean ±SD 

Hypervigi-
lance 

Mean ± SD 

Age# 

40-49 19.3±8.7 3.9±3.9 11.3±3.8 4.0±3.6 
50-59 20.2±8.8 4.6±4.7 11.3±3.2 4.3±3.8 
≥60 22.1±9.6 5.4±5.2 10.9±2.6 5.4±4.2 
p 0.275 0.171 0.858 0.184 

Gender† 
Women 21.2±9.4* 4.9±4.8* 11.2±3.0 5.0±4.1* 
 Men 17.7±7.6 3.3±2.9 11.3±4.2 3.2±3.0 
p 0.007 0.010 0.840 0.002 

Marital Sta-
tusΦ 

Single 27.1±13.4* 7.5±6.1* 11.8±4.2 7.2±5.3* 
 Married 19.1±7.9 3.9±3.8 11.2±3.4 4.0±3.4 
p 0.001 0.001 0.506 0.001 

Education Sta-
tus† 

Primary Education and before 21.8±8.9* 4.6±4.6 12.0±3.1* 5.1±3.8* 

High school and beyond 18.2±8.6 3.9±3.9 10.6±3.8 3.6±3.7 
p 0.005 0.238 0.008 0.009 

Occupation† 
Working Individual 18.6±7.8* 3.6±3.3* 11.2±3.8 3.7±3.3* 
Non-working Individual 21.7±10.0 5.1±5.2 11.3±3.1 5.2±4.3 
p 0.016 0.013 0.984 0.007 

Smoking Sta-
tus† 

Yes 19.4±8.5 3.9±3.7 11.6±3.9 3.9±3.6 
No 20.2±9.4 4.5±4.7 11.2±3.3 4.4±4.0 
p 0.553 0.392 0.436 0.379 

Status of Liv-
ing Alone† 

Yes 21.8±12.1 5.0±5.3 11.4±4.3 5.0±5.5 
No 19.7±8.7 4.2±4.2 11.2±3.5 4.3±3.7 
p 0.467 0.523 0.879 0.507 

Chronic Dis-
ease Status† 

Yes 20.8±9.2 4.8±4.5 11.2±3.2 4.8±4.0 
No 19.0 ±8.6 3.8±3.9 11.3±3.8 3.9±3.6 
p 0.150 0.102 0.833 0.105 

Psychiatric 
Diagnosis† 

Yes 20.1±10.5 4.6±5.0 10.3±3.3 5.1±4.6 
No 19.8±8.4 4.1±4.0 11.5±3.5 4.1±3.5 
p 0.817 0.478 0.055 0.115 

Undergoing 
Psychiatric 
Treatment† 

Yes 20.3±10.7 4.7±5.1 10.4±3.41 5.1±4.7 
No 19.7±8.4 4.1± 4.05 11.5±3.58 4.1±3.5 
p 0.712 0.409 0.094 0.122 

Continuation of 
symptoms after 
COVID-19† 

Yes 22.4±10.6* 6.0±5.2* 10.7±3.2 5.7±4.6* 
No 18.6±7.7 3.4±3.4 11.5±3.6 3.6±3.1 
p 0.001 0.001 0.106 0.001 

Relative Death 
Due to COVID-
19† 

Yes 21.7±8.7 5.0±4.4 11.7±3.5 5.1±3.6 
No 19.1±8.9 3.9±4.1 11.1±3.5 4.0±3.8 
p 0.052 0.099 0.239 0.068 

IES: İmpact of Even Scale; *: Significance; †: Student t-test; Φ: Mann Whitney U test; #: ANOVA. 
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infection.17 Women and unmarried people in our 

country were riskier regarding PTSD after COVID-

19. 

There are studies on the predisposition to posttrau-

matic risk of PTSD with a low level of educa-

tion.18,19 Zhang et al.,20 in another study, it was re-

ported that trauma scores increased as the level of 

education increased during the COVID-19 pro-

cess.  They attributed this result to the fact that peo-

ple with higher education probably follow social 

media more and have more information about the 

possibilities that may happen to them. In our study, it 

was thought that the low level of education of the 

individuals increased the risk of PTSD. In another 

study evaluating PTSD due to COVID-19, nurses 

with lower education levels were found to have 

higher levels of PTSD.21 This situation may have 

been affected by the fact that people with low educa-

tion levels used social media or rumors that would 

increase people's anxiety levels, rather than scien-

tific sources, in accessing information about COVID

-19. 

Although studies suggest that the death of a close 

relative due to COVID-19 increases the risk of 

PTSD, our study found that the death of a relative 

due to COVID-19 does not increase the risk of 

PTSD.22,23. This result was thought to be related to 

the fact that the disease became better known in so-

ciety compared to the first periods and the initiation 

of social vaccination at the time of our study. 

A study on the relationship between symptom per-

sistence and risk of PTSD after COVID-19 disease 

showed that the prolonged duration of COVID-19 

symptoms significantly contributes to psychopathol-

ogy.24 Our results were consistent with this situation, 

which can be explained by the persistence of symp-

toms in individuals, creating more psychological 

pressure on the individual. 

In a study on the psychological effect of the COVID

-19 epidemic on healthcare workers at the beginning 

of the pandemic, IES was used, and PTSD symp-

toms were found in 63.0%.11 Social isolation, uncer-

tainty, fear of being infected, and reluctance to work 

were the reasons for the high-stress level of the em-

ployees during this period. In a study by Zhu et al.,25 

this rate was 30.0%. In our study, PTSD risk levels 

in the first three months after COVID-19; 26 

(13.0%) of the individuals participating had a risk in 

terms of PTSD risk, and 174 (87%) had no risk. A 

study conducted on an Italian population showed a 

significant correlation between PTSD and COVID-

19. The Italian population has registered a consider-

ably high percentage of PTSD (29.5%). Due to the 

increase in knowledge about COVID-19 and the 

start of vaccination during the period of the study, 

the risk of PTSD in people with COVID-19 was 

found to be lower than the risk seen in previous 

studies.26  

The most important limitation of this study is that 

this study was carried out with individuals who ap-

plied to Family Health Centers. However, to prevent 

potential taking sides, it was tried to reach all indi-

viduals who applied to Family Health Centers and 

had COVID-19 during the research dates. The pan-

demic period is a new community that people have 

not had any experience with before and must strug-

gle individually and socially. Developing strategies 

for spiritual needs in future epidemics with the re-

search and results obtained during the pandemic is 

essential. Our study shows that some groups are 

disadvantaged in terms of mental health. This popu-

lation should be considered more during pandemic 

periods. In addition, applying psychological support 

programs to this population will protect public 

health. 

Considering all the information in this study, the 

PTSD risk rate was high in women, in those whose 

marital status was single, in those whose educational 

status was at primary school and before, and whose 

findings persisted after COVID-19 infection.27 This 

risky group with low mental stability is thought to 

be more vulnerable to epidemics. To protect the 

mental health of these people, there is a need for 

awareness-raising training and timely psychological 

intervention. In the patient follow-up conducted by 

primary care physicians during pandemic periods, 

the psychological status of individuals should be 

briefly questioned, and early intervention should be 

made for possible diagnoses. 

In conclusion, the participants' risk level of post-

COVID-19 traumatic stress disorder was found to be 

lower compared to the early times of the epidemic. It 

was thought that the better recognition of the disease 

in the community, the widespread use of vaccines, 

and the relaxation of restrictive measures such as 

quarantine were influential in determining the low 

PTSD risk level of the participants after COVID-19.  
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ABSTRACT 
Objective: The study aimed to compare the effect of 
overweight on choroidal thickness (CT) and choroidal 
vascular index (CVI) in children. 
Materials and Methods: This study included forty-four 
overweight and obese children and 35 children with nor-
mal weight. After a complete ophthalmological examina-
tion of the participants, macula and choroidal images were 
taken with optical coherence tomography. The fovea’s 
central macular thickness, subfoveal, 1000-µm nasal, and 
1000-µm temporal CT were measured. Total choroidal 
area (TCA), luminal area (LA), and stromal area (SA) 
were measured using the binarization method. 
Results: The mean body mass index (BMI) value of the 
overweight group was 27.70±1.55. The obese group was 
35.73±3.84, and the control group was 21.56±1.44. Sub-
foveal CT, TCA, and SA values significantly differed 
between the groups (p=0.019, p=0.016, p=0.028, respecti-
vely). A significant positive correlation existed between 
BMI and subfoveal CT, TCA, and SA (r=0.264, p=0.019; 
r=0.233, p=0.038; r=0.231, p=0.041, respectively). 
Conclusions: The obese group had significantly higher 
subfoveal CT, TCA, and SA values than the control 
group, and a significant positive correlation was found 
between BMI and subfoveal CT, TCA, and SA. 
Keywords: Choroidal thickness, choroidal vascularity 
index, optical coherence tomography, overweight, pediat-
ric obesity  

ÖZ 
Amaç: Bu çalışma kilo fazlalığının çocuklarda koroid 
kalınlığı (KT) ve koroid vasküler indeksini (KVİ) üzerine 
etkisini karşılaştırmayı amaçlamıştır. 
Materyal ve Metot: Çalışmaya 44 fazla kilolu ve obez 
çocuk ile 35 normal kilolu çocuk dahil edildi. Katılımcıla-
rın tam oftalmolojik muayenesinin ardından optik kohe-
rens tomografi ile makula ve koroid görüntüleri alındı. 
Foveanın merkezi makula kalınlığı, subfoveal, 1000 µm 
nazal ve 1000 µm temporal KT ölçüldü. Toplam koroid 
alanı (TKA), luminal alanı (LA) ve stromal alan (SA), 
ikilileştirme yöntemi kullanılarak ölçüldü. 
Bulgular: Aşırı kilolu grubun ortalama vücut kitle indeksi 
(VKİ) değeri 27,70±1.55; obez grubun ortalama VKİ de-
ğeri 35,73±3,84; kontrol grubunun ortalama VKİ değeri 
ise 21,56±1,44 idi. Subfoveal KT, TKA ve SA değerleri 
gruplar arasında anlamlı farklılık gösterdi (sırasıyla 
p=0,019, p=0,016, p=0,028). BMI ile subfoveal KT, TKA 
ve SA arasında anlamlı pozitif bir korelasyon mevcuttu 
(sırasıyla r=0,264, p=0,019; r=0,233, p=0,038; r=0,231, 
p=0,041). 
Sonuç: Obez grubun subfoveal KT, TKA ve SA değerleri-
nin kontrol grubuna göre anlamlı derecede yüksek olduğu-
nu gösterdi. Ayrıca VKİ ile subfoveal KT, TKA ve SA 
arasında anlamlı pozitif korelasyon bulundu. 
Anahtar Kelimeler: Aşırı kilo, koroid kalınlığı, koroid 
vaskülarite indeksi, optik kohorens tomografi, pediatrik 
obezite 
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INTRODUCTION 

Obesity is a significant and growing health problem 

worldwide. The increase in obesity causes various 

childhood diseases.1 It affects many systems, one of 

which is the eye. Ocular diseases such as dry eye, 

glaucoma, cataracts, diabetic retinopathy, and age-

related macular degeneration are more common in 

obese individuals.2-4 Although the reasons for this 

are unknown, conditions caused by obesity, such as 

oxidative stress and vascular damage, may cause 

these diseases.5 The most vascular tissue of the eye 

is the choroid. The choroid supplies approximately 

more than two-thirds of the blood requirement of the 

ocular tissues. It is responsible for the nutrition of 

the outer retinal layers, oxygen demand, adjustment 

of intraocular pressure, and thermoregulation.6,7 It 

can be affected by systemic diseases such as hyper-

tension, diabetes, and endocrine in patients, as well 

as systemic inflammatory diseases, such as rheuma-

toid arthritis and systemic lupus erythematosus. The 

choroid can also be affected by ocular diseases such 

as central serous chorioretinopathy, retinitis pigmen-

tosa, age-related macular degeneration, glaucoma, 

and chorioretinal inflammation.8,9 Evaluation of the 

choroidal layer can result in important findings in 

terms of early detection and prevention of these di-

seases. 

Advances in optical coherence tomography (OCT) 

and other technological developments have allowed 

us to examine the choroid layer. Enhanced depth 

imaging optic coherence tomography (EDI-OCT) 

enables us to evaluate the choroid layer in vivo, ra-

pidly, non-invasively, and objectively.10-13 Although 

studies on choroidal thickness (CT) in obese child-

ren exist in the literature, the results are inconsistent. 

A few studies have evaluated the choroidal vascular 

index (CVI), allowing us to assess vascular changes 

better. 

In the current study, we aimed to compare the sub-

foveal and perifoveal CTs and CVIs of overweight 

and obese children with those of children with nor-

mal weight. 

 

MATERIALS AND METHODS 

Ethics Committee Approval: This was a retrospecti-

ve study that was conducted in the pediatric endocri-

ne and ophthalmology departments of XX Univer-

sity’s Erol Olçok Training and Research Hospital. 

Approval was obtained from the ethics committee of 

XX University (date: 2022, decision no:109). The 

study was carried out in accordance with the Helsin-

ki Declaration. Oral and written consent forms were 

obtained from the participating children and their 

parents.  

Subjects: Forty-four children with a body mass in-

dex (BMI) of 25 and above and 35 healthy children 

with a normal BMI were included in the study. Indi-

viduals with strabismus and a history of ocular sur-

gery, who use systemic and topical drugs, who suf-

fer from systemic disease (diabetes, hypertension, 

heart disease), who have spherical equivalent (SE) 

values of ±3 diopters (D) and above or intraocular 

pressure (IOP) >21 mmHg, participants with ocular 

diseases such as amblyopia, uveitis, cataract, glauco-

ma, vitreous, and retinal disorders, and who wear 

contact lens were excluded in the study. 

The weight and height of the children with a BMI of 

25 or more who were seen in the paediatric endocri-

nology department were measured and recorded. 

Weight and height measurements were made with a 

digital automatic height weight scale without shoes 

and with light clothes (Densi GL-150, Industrial 

Weighing Systems). BMI was calculated using the 

kg/m2 formula. Those with a BMI of 25–29.9 kg/m2 

were considered overweight, and those with a we-

ight of 30 and above were considered obese. The 

control group consisted of 35 healthy children 

examined in the ophthalmology clinic with a BMI 

within normal limits (20–24.9). BMI standard devia-

tion score (BMI SDS) reference values determined 

for Turkish children were used.14 

Measurements: Refraction and IOP measurements 

were performed on the participants with an autoref-

ractometer and an integrated non-contact tonometry 

device (Topcon Corporation, Tokyo, Japan). The 

best corrected visual acuities were measured using 

Snellen's chart. Those with vision worse than 10/10 

were excluded from the study. Anterior segment 

examinations were performed with a slit lamp. The 

optic nerve and macula were evaluated by perfor-

ming posterior segment examinations without dila-

tion with a +90 D lens. Axial lengths were obtained 

with an optical biometry device (AL-Scan; Nidek 

Co., Ltd). The central macula and choroidal layer 

with EDI mode were obtained with a Spectralis OCT 

device (Spectralis, Heidelberg Engineering, Heidel-

berg, Germany). Measurements were subsequently 

taken. For CT, the section from the retinal pigment 

epithelium to the inner layer of the sclera was mea-

sured. These measurements were recorded sub-

foveal, 1000-micron nasal, and temporal to the fo-

vea. The images of the choroidal tissue were trans-

ferred to the ImageJ program (National Institutes of 

Health, Bethesda, USA) in B-scan mode (Figure 1). 

Binarization: Total choroidal area (TCA) and lumi-

nal area (LA) were calculated as described by Ag-

rawal et al.15 A subfoveal scan (central B-scan) was 

selected for CVI calculation. Images were transfer-

red to the ImageJ programme (National Institutes of 

Health, Bethesda, MD, USA). After the TCA was 

selected, a region of interest (ROI) manager was 

added. The image was 8-bit inverted using Niblack 
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auto local thresholding. Colour thresholding was 

used to highlight luminal areas. The LA was trans-

ferred to the ROI manager. TCA and LA merged by 

'AND', selected in the ROI manager and added a 

third field to the ROI manager. The first field in the 

ROI manager was calculated as TCA, and the third 

field was calculated as LA. Stromal area (SA) was 

calculated as the difference between TCA and LA, 

and CVI was calculated as the LA/TCA ratio. LA/

SA was calculated by dividing the LA by the SA. 

Measurements were performed in a blinded fashion 

by two independent observers (SC, MD). Measure-

ments were made between 10–12 am to avoid the 

effects of diurnal variation. Measurements of each 

participant’s right eye were used in the study. 

Statistical analysis: The obtained data were evalua-

ted using SPSS 22.0 (SPSS, Inc., Chicago, IL, 

USA). The conformity of the data to the normal dist-

ribution was evaluated with the Kolmogorov–

Smirnov test. An ANOVA test was used for those 

with normal distribution in triple comparisons, and 

Tukey’s test was used for post hoc analysis. A Krus-

kal-Wallis test was used for those not normally dist-

ributed; pairwise comparisons were made using the 

Mann–Whitney U test and evaluated using Bonfer-

roni correction. Correlation analysis was performed 

using Spearman correlation analysis. Data were gi-

ven with mean and standard deviation (mean±SD) 

values; p <0.05 was considered significant. 

 

RESULTS 

A total of 79 individuals—27 males and 52 fema-

les—were included in the study. The overweight 

group consisted of eight males (30.8%) and 18 fe-

males (69.2%); the obese group consisted of eight 

males (44.4%) and ten females (55.6%), and the 

control group consisted of 11 males (31, 4%), 24 

females (68.6%). In terms of gender, there was no 

significant difference between the groups (p=0.984). 

The mean age of the overweight group was 

12.04±2.81; the mean age of the obese group was 

14.06±1.92; and the mean age of the control group 

was 12.29±3.75. There was no significant age diffe-

rence between the groups (p=0.096). Height, weight, 

BMI, BMI SDS, SE, IOP, AL, and CMT values are 

shown in Table 1. There was a significant difference 

between the groups in terms of weight, BMI, and 

BMI SDS (for all, p<0.001). 

A statistically significant difference was detected 

between the groups in terms of subfoveal CT 

(p=0.019). In the evaluation of choroidal structures, 

there was a significant difference between the gro-

ups in terms of TCA and SA (p=0.016, p=0.028, 

respectively). There was no significant difference 

between the groups in terms of LA/SA and CVI 

(p=0.270, p=0.279, respectively) (Table 2). 

 

 

 

 

Figure 1. a) EDI-OCT imaging of the subfoveal choroidal layer, b) Image of marking the total choroidal area, 
c) Determination of luminal and stromal areas using the color threshold tool. 
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The correlation analysis showed a positive correla-

tion between weight and subfoveal CT (r=0.239, 

p=0.034). There was a significant positive correla-

tion between BMI and subfoveal CT, TCA, and SA 

(r=0.264, p=0.019; r=0.233, p=0.038; r=0.231, 

p=0.041, respectively). Figure 2 shows a correlation 

plot of subfoveal CT, TCA, and SA with BMI 

(Figure 2). There was a significant difference 

between the obese and control groups in the post hoc 

analysis of subfoveal CT, TCA and SA values 

(p=0.014, p=0.012, p=0.012, respectively). 

 

Table 1. Demographic characteristics, SE, IOP, AL and CMT of groups. 

Demographic Characters Overweight (n=26) Obese (n=18) Control (n=35) p 

Age (year), mean±SD 12.4±2.81 14.06±1.92 12.29±3.75 0.096* 
Gender, m/f 8/18 8/10 11/24 0.984*** 

Height, cm, mean±SD 154.14±16.37 163.17±8.77 152.09±18.72 0.064* 

Weight, kg, mean±SD 66.74±14.73 98.97±14.39 50.51±12.54 0.001** 

BMI, kg/m, mean±SD 27.70±1.55 35.73±3.84 21.56±1.44 0.001* 

BMI SDS, mean±SD 1.62±0.30 2.46±0.31 0.51±0.33 0.001** 

SE, D, mean±SD -0.59±1.02 -0.60±0.77 -0.56±1.31 0.831* 

IOP, mmHg, mean±SD 14.23±3.46 14.77±3.98 14.71±3.30 0.791* 

AL, mm, mean±SD 23.48±0.95 23.49±0.74 23.58±0.99 0.900** 

CMT, µm, mean±SD 264.73±18.38 253.00±20.34 264.94±15.25 0.047** 

BMI: Body mass index; BMI SDS: BMI standard deviation score; SE: Spherical equivalent; D: Diopter; IOP: Intraocular pressure; AL: 
Axial length; CMT: Central macular thickness; *: Kruskal Wallis test; **: ANOVA test; ***: Chi-square test; bold: p<0.05. 

Table 2. Comparison of CT, choroidal areas and CVI of groups. 

  Overweight Obese Control p 

Temporal CT, µm, mean±SD 349.04±60.68 368.94±70.31 323.46±79.48 0.084* 
Subfoveal CT, µm, mean±SD 350.35±57.88 386.78±71.79 324.00±86.85 0.019* 
Nasal CT, µm, mean±SD 314.04±65.47 343.44±83.77 295.91±86.45 0.126* 
TCA, mm2, mean±SD 0.54±0.09 0.60±0.12 0.51±0.12 0.016* 
LA, mm2, mean±SD 0.35±0.06 0.40±0.09 0.33±0.09 0.058** 
SA, mm2, mean±SD 0.19±0.04 0.20±0.04 0.17±0.04 0.028** 
LA/SA, %, mean±SD 1.85±0.24 1.95±0.28 1.95±0.25 0.270** 
CVI, %, mean±SD 0.65±0.03 0.66±0.03 0.66±0.03 0.279** 

CT: Choroidal thickness; TCA: Total choroidal area; LA: Luminal area; SA: Stromal area; CVI: Choroidal vascular index; *: ANOVA test; 
**: Kruskal Wallis test; bold: p<0.05. 

Figure 2. Correlation plot between BMI and a) subfoveal choroidal thickness (CT), b) total choroidal area 
(TCA), and c) stromal area (SA).  
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DISCUSSION AND CONCLUSION 

We found that the overweight and obese group had 

higher CT and choroidal area values than the control 

group. Only the subfoveal CT, TCA, and SA values 

were significantly higher in the obese participants 

than in the control participants. There was no signi-

ficant difference between the groups in terms of 

CVI. 

Mean subfoveal CT values in healthy children were 

different in other related studies. The CT value was 

267 μm in the study of Xiong et al.,16  319.44 μm in 

the study of Kara et al.,17 and 248.91 μm in the study 

of Yao et al.18 In our study, the subfoveal CT values 

of the control group were found to be 324 μm, simi-

lar to results of Kara et al.17 It has been shown that 

CT is affected by many factors, such as refraction, 

age, and axial length.19,20 In addition to these factors, 

some studies have shown that BMI affects CT. Te-

berik et al.21 found CT values in the morbidly obese 

group to be significantly thinner in their study con-

ducted with 101 morbidly obese (BMI ≥ 40) adults 

and 95 adults with normal BMI. Ozen et al.12 found 

CT to be significantly thinner in the obese group in 

their study with 38 obese and 40 control children. 

Baran et al.22 reported that there was no difference in 

CT between the obese participants and the control 

participants. In our study, unlike the previously 

mentioned ones, CT was thicker in the obese group. 

Differences may exist because CT is affected by 

many ocular and systemic changes. The presence of 

other systemic diseases in addition to obesity in the 

adult age group and the longer duration of obesity in 

adults may have caused the thinning of the choroidal 

layer. The pediatric patients in our study group did 

not have any other systemic diseases, and the dura-

tion of obesity was shorter than in adults. Different 

results may also be due to the different OCT devices 

used. 

Contrary to the previously mentioned studies, Gonul 

et al. evaluated 40 morbidly obese patients schedu-

led for bariatric surgery and found that CT was thic-

ker in the obese group. The authors showed that af-

ter surgery, the CT thinned with a decrease in BMI. 

They stated this might be due to venous congestion 

in obese patients.23 Bulus et al.24 found subfoveal CT 

at a range of 385.77±69.09 μm in the obese group 

and 348.77±73.21 μm in the control group in their 

study with 44 obese and 42 healthy children. Sub-

foveal CT, nasal CT, and temporal CT measure-

ments were also found to be higher in the obese par-

ticipants significantly by Bulus et al.24 In our study, 

temporal, subfoveal, and nasal CT were at higher 

values in the overweight and obese participants than 

in the control group. There was only a significant 

difference between the obese and the control partici-

pants in subfoveal CT. Unlike our study, the above-

mentioned studies did not evaluate choroidal areas 

and CVI. 

Although CT is an important parameter that provi-

des information about the choroid, it cannot distin-

guish between vascular and stromal changes. As a 

result of the evaluation of OCT images using the 

binarization method, the vascular and stromal values 

of the choroid can be calculated and used separately. 

The CVI, defined by Agrawal et al.,9 is obtained 

using the ratio of LA to TCA. This parameter can be 

used as a helpful marker in many ocular disea-

ses.25,26 In this study, the values of the overweight 

and obese participants in terms of CVI were similar 

to the control participants. TCA, LA, and SA values 

were higher in the overweight and obese groups 

compared to the control group. However, in the 

analysis of TCA and SA, a significant difference 

was detected. This difference demonstrates that the 

increase in LA lags behind the increase in SA and 

TCA. Obesity-related vasodilation and vasoconstric-

tion imbalance may occur with vascular tissues. It 

has been reported that the nitric oxide level, which 

provides vasodilation, decreases in obese individu-

als, and vasoconstrictor molecules such as endothe-

lin-1 and angiotensin-2 increase.27,28 This may be a 

reason why LA lags behind the increase in tissue. 

There are some limitations in the current study. The 

first is that the number of participants is relatively 

small, so these data need to be confirmed with larger 

patient groups. Second, this is a cross-sectional 

study. Long follow-up studies are needed to unders-

tand how changes in the choroid lead to changes in 

both the choroid and the retina in the future. Thirdly, 

investigating the changes in CT in overweight indi-

viduals after weight loss may provide more accurate 

results about the relationship between BMI and CT. 

The strength of our study is that it is one of the few 

that evaluate both overweight and obese children 

during childhood; it is also the first study to evaluate 

CVI. 

In conclusion, this study showed that obese children 

had significantly higher subfoveal CT, TCA, and SA 

values. On the other hand, there was no significant 

difference between the groups in terms of CVI. 

There was a significant positive correlation between 

BMI and subfoveal CT, TCA, and SA. Studies with 

a large population and long follow-ups are needed to 

evaluate the ocular changes caused by the increase 

in CT caused by being overweight.  
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ABSTRACT 
Objective: This study aims to determine pregnant wom-
en's views on Ramadan fasting, their religious attitudes, 
and the relationship between them.  
Materials and Methods: The study was designed as a 
descriptive and cross-sectional study and was conducted 
from the July-October 2021 with 252 pregnant women. 
The data were collected using the "Pregnancy Identifica-
tion Form", "Opinions on Fasting During Pregnancy 
Form", and "Religious Attitude Scale". 
Results: Of the pregnant women, 37.7% stated that Rama-
dan fasting should not be practised during pregnancy, 
according to Islam, and 29.0% of the pregnant women 
stated that they fasted during Ramadan. Pregnant women 
were found to have a high level of religious attitude with a 
mean total score of 35.57±5.62. The mean behavioral 
subscale score of women who fasted during Ramadan 
during pregnancy was lower than the mean score of wom-
en who did not fast (p=0.023). 
Conclusions: It was found that one out of every three 
women fasted during pregnancy, their knowledge and 
opinions about fasting during pregnancy were insufficient, 
and they did not know the effects of fasting on maternal 
and infant health. Women who did not fast during preg-
nancy were found to have higher religious attitudes than 
those who fasted. 
Keywords: Fasting, pregnancy, religion  

ÖZ 
Amaç: Bu çalışmanın amacı; gebe kadınların oruç tutma-
ya ilişkin görüşleri ile dini tutumlarının ve bunlar arasın-
daki ilişkinin belirlenmesidir. 
Materyal ve Metot: Çalışma, tanımlayıcı ve kesitsel 
olarak tasarlandı ve Temmuz-Ekim 2021 tarihleri arasında 
252 gebe kadınla gerçekleştirildi. Veriler “Gebe Tanımla-
ma Formu”, “Gebelikte Oruç Tutmaya İlişkin Görüşler 
Formu” ve “Dini Tutum Ölçeği” kullanılarak toplandı. 
Bulgular: Gebelerin %37,7’si İslam dinine göre gebelikte 
oruç tutulmaması gerektiğini, %29,0’ının gebeliğinde 
ramazan orucu tuttuğunu ifade etti. Gebelerin DTÖ toplam 
puan ortalaması 35,57±5,62 ile yüksek düzeyde dini tutu-
ma sahip olduğu bulundu. Gebeliğinde ramazan orucu 
tutan kadınların davranışsal alt boyut puan ortalaması, 
tutmayan kadınların puan ortalamasına göre daha  
düşüktür (p=0,023). 
Sonuç: Her üç kadından birinin gebelikte oruç tuttuğu, 
gebelikte oruç tutmaya ilişkin bilgi ve görüşlerinin yetersiz 
olduğu, oruç tutmanın anne ve bebek sağlığına etkilerini 
bilmediği ortaya çıkmıştır. Gebeliğinde oruç tutmayan 
kadınların dini tutumlarının, tutanlara göre daha yüksek 
olduğu belirlendi. 
Anahtar Kelimeler: Din, gebelik, oruç 
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INTRODUCTION 

Fasting, one of the five pillars of Islam, is obligatory 

for all healthy Muslims. However, according to Is-

lamic law, women who have chronic health prob-

lems, are menstruating, pregnant or breastfeeding 

are exempted from fasting.1 According to some vers-

es in the Qur'an as well as some hadiths (Ibn Mâja, 

"Ṣıyâm", 12; Tirmidhi, "Ṣavm", 21; Nesâî, "Ṣıyâm", 

51, 62), it has been ruled that "a woman who is 

afraid that fasting will harm herself or the baby in 

her womb or the baby she is breastfeeding can post-

pone her fast and break the fast she has started".2 

There are 1.9 billion Muslims worldwide. Over 98% 

of people living in countries like Iran, Yemen, Niger 

and Türkiye are Muslim.3 The duration of a one-day 

fast varies from 10–19 hours, depending on the geo-

graphical location of the country and the season. 

This period is of particular importance during preg-

nancy because the health of the expectant mother, 

fetus and newborn during this period is closely relat-

ed to the quality of nutrition and adequate fluid in-

take of the mother. Prolonged fasting and dehydra-

tion may be dangerous for pregnant women. Howev-

er, studies indicate that the percentage of Muslim 

pregnant women fasting at least one day during their 

pregnancy varies between 30% and 80%.4-7 

The effects of fasting during pregnancy on maternal, 

fetal, newborn and child health are not known.6 

Some studies have reported that fasting during long 

and hot summer days is closely associated with ma-

ternal fluid deprivation and dehydration,8 the risk of 

preterm birth,9 and low amniotic fluid index.10 How-

ever, some studies show that fasting has no adverse 

effects on perinatal health.11, 12 Safari et al. found 

that women who fasted during the second trimester 

of pregnancy had a reduced risk of gestational diabe-

tes and excessive weight gain during pregnancy.11 

Savitri et al. reported that fasting didn’t affect peri-

natal mortality and morbidity.12 

Many pregnant women fast during Ramadan for 

social, cultural, and religious reasons.13,14 Women's 

reasons for fasting during pregnancy are related 

mainly to religious reasons and religious necessity, 

whereas the reasons for not fasting are related to 

concerns about their health and the health of their 

babies.5,15  

However, no study was found that examined preg-

nant women's views on fasting, their religious atti-

tudes, and the relationship between them. In this 

study, we aim to pregnant women's views on fasting 

their religious attitudes, and the relationship between 

them. 

 

MATERIALS AND METHODS 

Ethics Committee Approval: Approval was obtained 

from Ondokuz Mayıs University Social and Human 

Sciences Ethics Committee (Date: 28.05.2021, deci-

sion no: 2021/461). Written and verbal consent was 

obtained from the pregnant women who agreed to 

participate in the study, and the identity information 

of the participants was not recorded on the data 

forms. The principles of the Declaration of Helsinki 

were followed at every stage of the research.  

Study Design and Participants: This descriptive and 

cross-sectional study was conducted between July 

and October 2021. The study universe consisted of 

pregnant women who presented to the obstetrics 

outpatient clinic of a university hospital located in 

the Black Sea Region of Türkiye. A simple random 

sampling method was used for sample selection. 

Using the sample size calculation formula (N=728, 

p=0.50, q=0.50, d=0.05, t=1.96), 252 pregnant wom-

en were included in the study. 

Inclusion Criteria: (i) Being Muslim, (ii) Being 

literate, (iii) Agreeing to participate in the study, (iv) 

To be able to communicate verbally and not have 

cognitive problems. 

Exclusion criteria: (i) Having communication prob-

lems, (ii) Desire to leave the research. 

Data collection instruments: The data of the study 

were collected using the "Pregnancy Identification 

Form", "Opinions on Fasting During Pregnancy 

Form", and "Religious Attitude Scale".  

Pregnant Identification Form: This form, prepared 

by the researchers, includes a total of 13 questions to 

determine the demographic and obstetric characteris-

tics of pregnant women. 

Form of Opinions on Fasting in Pregnancy: This 

question form was developed by the researchers by 

reviewing the relevant literature.4,5,17 The form in-

cluded a total of eight questions aiming to determine 

the opinions of pregnant women about fasting dur-

ing pregnancy. 

Religious Attitude Scale: It is a scale developed to 

measure individuals' attitudes towards Islam. The 

scale was developed in our country in 2011 by Ok.18 

It consists of 8 items and 4 subscales in total. The 

subscale of the scale consists of cognitive, behavior-

al, emotional, and relational subscales. A 5-point 

Likert-type scale is used to calculate the scale score 

(1: strongly disagree, 5: strongly agree). Items 1 and 

2 in the scale are scored inversely. The total score 

that can be obtained from the scale varies between 8 

and 40. High scores on the scale indicate that indi-

viduals have high religious attitudes. In addition, 

according to the scores obtained from the scale 

items, the participants were classified as not reli-

gious at all (1.00-1.49=highly secular/completely 

secular), less religious (1.50-2.49=very secular), 

moderately religious (2.50-3.49=moderately secu-

lar), very religious (3.50-4.49=less secular), and 

very quite religious (4.50-5.00=very little secular or 
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not secular at all). The Cronbach's Alpha coefficient 

of the scale was 0.90.18 In this study, Cronbach's 

Alpha coefficient was found to be 0.89. 

Data Collection: The researchers first informed the 

pregnant women who came to the outpatient clinic 

about the purpose, content and importance of the 

study. Written and verbal consent was obtained from 

pregnant women who agreed to participate in the 

study. Afterwards, the data was collected by the re-

searchers using questionnaire forms and face-to-face 

interview techniques, taking into account the pan-

demic conditions (personal distance). In order to 

obtain reliable data, the names of the participants 

were not taken except for the consent form. Pregnant 

women were told that the data would only be used 

for scientific purposes and that personal information 

would remain confidential. It takes an average of 10 

minutes to administer all questionnaire forms. 

Statistical Analysis: The research data was analyzed 

using the IBM SPSS 22.0 version package program. 

Descriptive data were evaluated using "mean, stand-

ard deviation, number, percentage, minimum and 

maximum values". The Kolmogorov-Smirnov test 

was used to examine whether the variables were 

normally distributed. Independent groups t-test, and 

one-way analysis of variance were used in the analy-

sis. The statistical significance level was accepted as 

p<0.05. 

 

RESULTS 

Regarding some demographic characteristics, the 

mean age of the pregnant women was 28.73±6.12 

years (min:17, max:45), 43.3% were middle school 

graduates, and 76.6% were not working (Table 1).  

Some obstetric characteristics of the pregnant wom-

en were as follows: number of pregnancies was 

2.33±1.21 (min:1, max:6), number of births was 

0.96±0.99 (min:0, max:5), 79.0% of the women had 

planned pregnancies, and 25.8% had risky pregnan-

cies (Table 2). 

Table 1. Distribution of some demographic and obstetric characteristics of pregnant women (n=252). 

Characteristics n (%) 

Educational status Primary school 83 (32.9) 
Secondary school 109 (43.3) 
Higher education 60 (23.8) 

Spouse's educational status Primary school 93 (36.9) 
Secondary school 92 (36.5) 
Higher education 67 (26.6) 

Employment status Working 59 (23.4) 
Not working 193 (76.6) 

Family income status Income less than expenditure 52 (20.6) 
Income equal to expenditure 159 (63.1) 
Income more than expenditure 41 (16.3) 

Planning status of current pregnancy Planned 199 (79.0) 
Not planned 53 (21.0) 

Current gestational week First trimester 32 (12.7) 
Second trimester 64 (25.4) 
Third trimester 156 (61.9) 

Pregnancy type Spontaneous 224 (88.9) 
Assisted reproductive techniques 28 (11.1) 

Risk status in the current pregnancy Risky 65 (25.8) 
Normal 187 (74.2) 

Table 2. The mean of pregnancy, birth, miscarriages and living children of women. 

Characteristics Mean±SD 
(min-max) 

Age 28.73±6.12 (17-45) 
Number of pregnancies 2.33±1.21 (1-6) 
Number of births 0.96±0.99 (0-5) 
Number of miscarriages 0.47±0.77 (0-4) 
Number of living children 0.94±0.98 (0-5) 

SD: Standard deviation; Min: minimum; Max: maximum. 
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It was found that 37.7% of the pregnant women stat-

ed that fasting should not be practised during preg-

nancy according to Islam, 46.0% wanted to fast dur-

ing pregnancy even though it was not necessary, 

29.0% fasted during Ramadan, and 47.6% of the 

pregnant women reported that their spouses had neg-

ative opinions about not fasting. While 27.4% of the 

women thought that fasting during pregnancy was 

harmful to the mother, 38.9% did not know whether 

fasting was harmful to themselves (Table 3). 

Pregnant women were found to have a high level of 

religious attitude with a mean total score of 

35.57±5.62. According to these findings, it can be 

said that the religious attitudes of pregnant women 

are quite good at the cognitive level. In contrast, 

their religious attitudes are less good at the behavior-

al level.  According to the responses of the pregnant 

women to the scale items (4.44±0.70), it was found 

that they had a highly religious (less secular) view 

(Table 4). 

 

Table 3. Distribution of pregnant women's views on fasting (n=252). 

Characteristics n (%) 

Consideration of the necessity of fasting during pregnancy ac-
cording to your faith 

Required 85 (33.7) 
Not required 95 (37.7) 

I don't know 72 (28.6) 

Willing to fast when it is not necessary according to one's beliefs Wants 116 (46.0) 

Does not want to 90 (35.7) 

Undecided 46 (18.3) 

Ramadan fasting during pregnancy Fasted 73 (29.0) 

Did not fast 179 (71.0) 

Fasting beyond the Ramadan fasting period during pregnancy Fasted 43 (17.1) 

Did not fast 209 (82.9) 

Changes in baby movements during fastinga (n=68) Decreased 12 (17.6) 

Unchanged 26 (38.2) 

I didn't notice 30 (44.1) 

Thinking that fasting during pregnancy harms the baby I think so 85 (33.7) 

I don't think so 63 (25.0) 

I don't know 104 (41.3) 

Thinking that fasting during pregnancy harms the mother I think so 69 (27.4) 

I don't think so 85 (33.7) 

I don't know 98 (38.9) 

Your partner's opinion about fasting during pregnancy Positive 52 (20.6) 

Negative 120 (47.6) 

No idea 80 (31.8) 

a: Answered by women who fasted during pregnancy. 

Table 4. Distribution of total, subscale and mean scores of the Religious Attitude Scale (RAS) of pregnant 
women. 

Scale Mean±SD Min-max 

RAS Cognitive subscale 9.61±1.31 2-10 

Behavioral subscale 8.30±2.27 2-10 

Emotional subscale 8.49±1.80 2-10 

Relational subscale 9.16±1.51 2-10 
Scale Total 35.57±5.62 10-40 

RAS 
Items 

1. I think religion is unnecessary. 4.83±0.65 1-5 

2. I think that religious belief does more harm than good to people. 4.77±0.76 1-5 

3. I get emotional when I listen to religious readings such as call to prayer, prayer or verse. 4.13±1.23 1-5 

4. I really enjoy when I participate in religious activities. 4.17±1.13 1-5 

5. I pay attention to whether my life is in accordance with religious values. 4.16±1.04 1-5 
6. I try to fulfil the requirements of the religion I believe in. 4.32±0.86 1-5 

7. I think that God helps me in difficult times. 4.56±0.80 1-5 

8. I feel that God is very close to me. 4.59±0.73 1-5 
Item Scale Total 4.44±0.70 1-5 

SD: Standard deviation; Min: minimum; Max: maximum. 
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There was a statistically significant difference 

(p<0.05) between their responses to the questions 

"Ramadan fasting status during pregnancy" and 

"Fasting status other than Ramadan fasting during 

pregnancy" and the mean scores on the RAS. The 

mean behavioral subscale score of women who fast-

ed during Ramadan during pregnancy was lower 

than the mean score of women who did not fast 

(p=0.023). The mean scores in the behavioral and 

relational subscale and total scale scores of women 

who fasted during pregnancy other than Ramadan 

fasting were lower than the mean scores of women 

who did not fast (p=0.000, p=0.046, p=0.000, re-

spectively) (Table 5). 

Table 5. Comparison of pregnant women's opinions about fasting and mean total and subscale scores on RAS. 

Characteristics RAS Subscales RAS 
Cognitive 
Mean±SD 

Behavioral 
Mean±SD 

Emotional 
Mean±SD 

Relational 
Mean±SD 

Total 
Mean±SD 

Consideration of the 
necessity of fasting 
during pregnancy 
according to your 
faith 

Necessary 
(n=85) 

9.76±0.85 8.40±2.18 8.75±1.42 9.32±1.09 36.24±4.41 

Not necessary 
(n=95) 

9.45±1.73 8.60±1.93 8.56±1.89 9.14±1.57 35.76±5.77 

Don't know 
(n=72) 

9.65±1.08 7.79±2.69 8.08±2.04 8.98±1.81 34.51±6.55 

Test F/p 1.315/0.270 2.752/0.066 2.849/0.060 1.015/0.364 1.958/0.143 
Willing to fast when 
it is not necessary 
according to one's 
beliefs 

Wants (n=116) 9.79±0.77 8.35±2.29 8.67±1.60 9.27±1.24 36.09±4.79 

Does not want 
(n=90) 

9.48±1.59 8.52±1.95 8.37±1.95 9.06±1.63 35.45±5.98 

Undecided 
(n=46) 

9.41±1.69 7.73±2.71 8.26±1.98 9.06±1.85 34.47±6.71 

Test F/p 2.048/0.131 1.878/0.155 1.134/0.324 0.602/0.549 1.394/0.250 
Ramadan fasting 
during pregnancy 

Fasted  (n=73) 9.67±1.01 7.79±2.60 8.34±1.75 9.09±1.39 34.90±5.29 
Did not fast 
(n=179) 

9.59±1.41 8.50±2.09 8.55±1.83 9.18±1.55 35.84±5.74 

Test t/p 0.433/0.665 -2.282/0.023 -0.838/0.403 -0.448/0.655 -1.204/0.230 
Fasting beyond the 
Ramadan fasting 
period during preg-
nancy 

Fasted  (n=43) 9.48±1.38 6.58±2.72 8.02±1.62 8.74±1.31 32.83±5.07 
Did not fast 
(n=209) 

9.64±1.29 8.65±1.99 8.58±1.83 9.24±1.53 36.13±5.57 

Test t/p -0.695/0.488 -5.796/0.000 -1.876/0.062 -2.008/0.046 -3.581/0.000 
Changes in baby 
movements during 
fasting b 

Decreased 
(n=12) 

9.83±0.57 8.25±2.45 8.91±1.24 9.50±0.90 36.50±4.16 

Unchanged 
(n=26) 

9.73±1.04 8.34±2.33 8.23±1.90 9.03±1.37 35.34±5.28 

Did not notice 
(n=30) 

9.51±1.66 8.00±2.47 8.89±1.71 9.37±1.49 35.79±5.05 

Test F/p 0.320/0.727 0.147/0.864 1.208/0.305 0.640/0.531 0.220/0.803 
Thinking that fasting 
during pregnancy 
harms the baby 

She thinks so 
(n=85) 

9.38±1.80 8.62±1.84 8.41±2.01 9.08±1.62 35.50±6.03 

She does not 
think so (n=63) 

9.73±0.97 7.95±2.48 8.60±1.54 9.26±1.31 35.55±4.97 

She does not 
know (n=104) 

9.73±0.95 8.25±2.43 8.49±1.79 9.16±1.53 3.63±5.70 

Test F/p 1.933/0.147 1.633/0.197 0.201/0.818 0.277/0.758 0.012/0.988 
Thinking that fasting 
during pregnancy 
harms the mother 

She thinks so 
(n=69) 

9.47±1.63 8.50±1.89 8.24±1.92 8.92±1.67 35.15±6.28 

She does not 
think so (n=85) 

9.80±0.84 8.22±2.30 8.74±1.61 9.35±1.20 36.11±4.75 

She does not 
know (n=98) 

9.55±1.38 8.22±2.49 8.44±1.87 9.16±1.61 35.38±5.84 

Test F/p 1.341/0.263 0.388/0.679 1.476/0.230 1.518/0.221 0.636/0.530 
Your partner's opin-
ion about fasting 
during pregnancy 

Positive (n=52) 9.69±1.02 8.61±1.92 8.51±1.74 9.46±1.05 36.28±4.38 

Negative 
(n=120) 

9.59±1.53 8.45±2.14 8.57±1.83 9.17±1.55 35.79±5.76 

No opinion 
(n=80) 

9.60±1.10 7.87±2.60 8.35±1.82 8.95±1.66 34.77±6.09 

Test F/p 0.114/0.893 2.183/0.115 0.377/0.686 1.828/0.163 1.319/0.269 

b: Answered by women who fasted during pregnancy; SD: Standard deviation, t: independent groups t-test;  F: one-way analysis of vari-
ance. Bold indicates statistically significant values. 
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DISCUSSION AND CONCLUSION 

Looking at the studies on the subject, 30% of wom-

en living in the United States,16 43% of women liv-

ing in Germany,5 55% of women living in Iraq,1 

64% of women living in India,15 84.9% of women 

living in Lebanon14 fasted during pregnancy. Ac-

cording to the study results, the rate of fasting 

among pregnant women varies between 30% and 

88%. In this study, the proportion of women who 

fasted during the Ramadan fasting period during 

pregnancy was 29.0%. Compared to other Muslim 

countries (Indonesia, Pakistan, Iraq, India), this rate 

is relatively low. Women's decision to fast during 

pregnancy may have been influenced by the socio-

cultural characteristics of the country in which they 

lived, their religious beliefs, how they perceived the 

practice of fasting, and the people they consulted for 

information on the subject (spouse, friends, family, 

religious officials and health professionals, etc.). 

In Islamic law, it is clearly stated that pregnant 

women are exempted from fasting.1 In the study by 

Seiremann et al., more than 80% of pregnant women 

reported that fasting is necessary during pregnancy.7 

Leimer et al. found that 64% of women who fasted 

in the Ramadan fasting period during pregnancy did 

so due to religious obligation.5 In the study by Safari 

et al., 60% of women who fasted during pregnancy 

believed that fasting was mandatory for healthy 

pregnant women, and 18.1% believed that fasting 

was mandatory for risky pregnant women.11 Ghazal 

et al. found that women who fasted did so because 

of the spiritual environment, and women who did 

not fast because of fear of harming themselves or 

their baby.14 In this study, 33.7% of pregnant women 

reported that fasting was necessary during pregnan-

cy, 28.6% did not know whether fasting was neces-

sary during pregnancy, and 46.0% reported that they 

wanted to fast even though it was not necessary. In 

addition, in this study, when pregnant women were 

asked about their husbands' attitudes towards fast-

ing, 20.6% of the women stated that their husbands 

had a positive attitude. In the study by Seiremann et 

al., 80.1% of pregnant women reported that their 

husbands believed that fasting is necessary during 

pregnancy.7 In contrast, in the study by Leimer et al., 

only 8% of women who fasted during pregnancy 

stated that their husbands thought that they should 

fast during pregnancy.5 The factors that influence 

pregnant women's decision to fast include mostly 

religious necessity-obligation, spiritual environment 

and personal preference. 

There is insufficient evidence on the long-term and 

short-term positive or negative effects of fasting 

during pregnancy on maternal and infant health.6 It 

has been reported that women who fasted during the 

second trimester of pregnancy had a lower risk of 

gestational diabetes and excess weight gain during 

pregnancy than those who did not fast.11 The propor-

tion of women who thought fasting would be harm-

ful to both themselves and their babies was 46% in 

the study by Lou and Hammoud.16 In the study by 

Seiermann et al., 33.7% of women stated that fasting 

during pregnancy was harmful to the baby, and 

27.4% stated that fasting during pregnancy was 

harmful to the mother.7 These results suggest that 

women have inadequate knowledge about fasting 

and pregnancy outcomes and do not receive ade-

quate information and counselling from health pro-

fessionals. 

Baby movements are an important parameter indi-

cating fetal health status.19 In the study by Ghazal et 

al., 11.3% of fasting women reported a decrease in 

infant movements.14 Similarly, in this study, 17.6% 

of women reported a decrease in infant movements 

during fasting, and 44.2% did not notice it. The fact 

that most women do not know the effects of fasting 

during pregnancy on fetal health suggests that they 

are not aware of the changes in fetal movements. For 

this reason, women who choose to fast during preg-

nancy should be taught how to count fetal movement 

and should be told that if fetal movement decreases, 

they should immediately consult a healthcare pro-

vider. 

Religious beliefs and religious attitudes affect wom-

en's health behaviors. High levels of spirituality and 

religiosity are known to improve mental health and 

quality of life in pregnant women.20 In a study con-

ducted in Iran, pregnant women were found to have 

moderate religious attitudes.21 In a study conducted 

with women with risky pregnancies in Türkiye, it 

was found that women had a high level of religious 

attitude.22 Similarly, in this study, it was determined 

that pregnant women had a high level of religious 

attitude and a very religious view. In addition, the 

mean behavioral subscale scores of women who did 

not fast during pregnancy were found to be signifi-

cantly higher than women who did not fast during 

pregnancy, and the mean total and behavioral and 

relational subscale scores of women who did not fast 

beyond the Ramadan fasting period during pregnan-

cy were significantly higher than women who fasted. 

The behavioral subscale reflects the extent to which 

religious values guide one's behavior, and the rela-

tional subscale reflects the extent to which one needs 

divine help.18 These results suggest that women do 

not consider fasting during pregnancy as a religious 

requirement. 

In conclusion, it was found that women had high 

levels of religious attitudes; approximately one out 

of every three women fasted during pregnancy, their 

knowledge and opinions about fasting during preg-

nancy were insufficient, and they did not know how 

fasting affected maternal and infant health. It was 

determined that women who did not fast during 
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pregnancy had higher religious attitudes than those 

who fasted. All healthcare professionals, including 

midwives and nurses, should provide information 

and counseling to pregnant women in their care 

about the effects of fasting on maternal and infant 

health, explain the importance of nutrition and fluid 

intake to women who choose to fast, refer them to a 

nutritionist if necessary, and cooperate with reli-

gious leaders in this regard. The limitation of this 

study is that it was conducted only with pregnant 

women in a city in the Black Sea region of Türkiye. 
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ABSTRACT 
Objective: This study was conducted to examine the rela-
tionship between body image and anxiety and depression 
during pregnancy.  
Materials and Methods: A cross-sectional and correla-
tional study was conducted with 300 pregnant women in a 
public hospital and family health centers between October 
2022 and February 2023. Data were collected with the 
Personal Information Form, Body Understanding Scale for 
Pregnancy (BUMPs) and Hospital Anxiety and Depres-
sion (HAD) Scale. Mean, percentage, Independent Sample 
t-test, One-Way ANOVA, Correlation and Multiple Line-
ar Regression were used for data analysis.  
Results: Correlation analysis showed significant positive 
correlations between Body Image and Anxiety and De-
pression in Pregnancy. In the multiple linear regression 
analysis, it was found that 13% (R2 adj. = 0.13) of the 
variance in the HADS-A subscale variable was explained 
by independent variables. It was found that 27% of the 
variance in the HAD-D subscale variable (R2 adj.= 0.27) 
was explained by independent variables. 
Conclusions: This study showed that body image during 
pregnancy is a multifaceted problem that affects anxiety 
and depression in pregnant women. The high prevalence 
of prenatal anxiety and depression highlights the im-
portance of this condition as a public health problem. 
Keywords: Anxiety, body image, depression, pregnancy, 
regression 

ÖZ 
Amaç: Bu çalışma gebelikte beden imajının anksiyete ve 
depresyon ile ilişkisini incelemek amacıyla yapılmıştır.  
Materyal ve Metot: Bu çalışma Ekim 2022 ile Şubat 
2023 tarihleri arasında bir devlet hastanesi ve aile sağlığı 
merkezlerinde 300 gebe ile kesitsel ve korelasyonel bir 
çalışma yapılmıştır. Veriler Kişisel Bilgi Formu, Gebelikte 
Beden Algısı Ölçeği (GBAÖ) ve Hastane Anksiyete ve 
Depresyon (HAD) Ölçeği ile toplandı. Veri analizi için 
ortalama, yüzde, Bağımsız Örneklem T Testi, Tek Yönlü 
ANOVA, Korelasyon ve Çoklu Doğrusal Regresyon 
kullanıldı.  
Bulgular: Korelasyon analizi, Gebelikte Beden İmajı ile 
Anksiyete ve Depresyon arasında anlamlı pozitif korela-
syonlar olduğunu gösterdi. Çoklu doğrusal regresyon ana-
lizinde HAD-A alt boyutu değişkenindeki varyansın %
13'ünün (R2 adj.= 0,13) bağımsız değişkenler tarafından 
açıklandığı bulunmuştur. HAD-D alt ölçeği değişken-
indeki varyansın (R2 adj.= 0,27) %27'sinin bağımsız 
değişkenler tarafından açıklandığı bulunmuştur. 
Sonuç: Bu çalışmada gebelikte ki beden imajının gebe 
kadınlarda anksiyeteyi ve depresyonu etkileyen önemli bir 
faktör olduğunu göstermiştir. Doğum öncesi anksiyete ve 
depresyonun yüksek prevalansı, bu durumun bir halk 
sağlığı sorunu olarak önemini vurgulamaktadır. 
Anahtar Kelimeler: Anksiyete, beden imajı, depresyon, 
gebelik, regresyon 
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INTRODUCTION 

Body image is a multifaceted construct thought to 

have emotional and perceptual components that are 

based on one's efforts to change the thoughts one has 

about the physical dimension of one’s body, a men-

tal reflection of what one thinks how one's body 

should or should not look like.1 Body image in wom-

en is more at the forefront than in men. It differs 

from person to person physiologically and psycho-

logically in life periods such as pregnancy, postpar-

tum, pre-menopause, menopause, and adolescence.2 

While pregnancy is a physiological process per se, 

pregnant women go through a series of psychologi-

cal, emotional, and physical changes in their bodies 

in a short time, and they sometimes have difficulty 

adapting to these changes.3 Although these changes 

are considered normal during pregnancy, pregnant 

women may feel the urge to stay slim as they com-

pare their bodies with others due to social pressure, 

leaving them with low self-esteem, unhappiness, and 

emotional distress. Physical and emotional changes 

experienced during this period, which can affect 

maternal and infant health, can take a toll on preg-

nant women's body image and, thus, give rise to 

stress and anxiety.4,5 It has been reported that preg-

nant women find their bodies unattractive, especially 

in the third trimester.6 In some studies in the litera-

ture, it was stated that women with high BMI (Body 

Mass Index) were dissatisfied with their bodies dur-

ing pregnancy.5,7 A study found that fear of weight 

gain during pregnancy leads some women to adopt 

poor diets, risking severe health issues for both 

mother and child. Negative body image during preg-

nancy can cause depression, low breastfeeding rates, 

and poor mother-infant bonding, with increased sus-

ceptibility to psychiatric disorders.8 Stress, anxiety, 

and depression during pregnancy can have a deterio-

rating effect on maternal and fetal health. Therefore, 

identifying and preventing factors that can cause 

stress, anxiety, and depression during pregnancy is 

essential for maternal and infant health.9 

Pregnancy-related body image and its impact on 

women's anxiety and depression is a critical issue for 

both maternal and infant health. This study aims to 

guide midwives and nurses in supporting women 

during pregnancy. This study will examine body 

image during pregnancy from both physiological 

and psychological perspectives, focusing on its di-

rect relationship with anxiety and depression. 

 

MATERIALS AND METHODS 

Ethics Committee Approval: Ethics committee ap-

proval (Date: 25.11.2022, decision no: 292/12) from 

Bayburt University and institutional permission 

from Bayburt Provincial Health Directorate were 

obtained before the study. The Declaration of Hel-

sinki informed participants about the investigation, 

and their consent was obtained with an Informed 

Consent Form. Informed consent was obtained from 

the legal representatives of the illiterate and under-

age participants in the study. 

Study design: This cross-sectional and correlational 

study was conducted in a state hospital and family 

health centers between October 2022 and February 

2023.  

Population and sample: Three hundred pregnant 

women from a state hospital and family health cen-

ters participated in this study between October 2022 

and February 2023. The sample size, calculated with 

G*Power for 95% confidence, 5% margin of error, 

and 80% power, was set at 270 and increased by 

10% to account for potential losses, totalling 300 

participants. As a result of post hoc analysis, when 

the number of samples obtained as a result of the 

study, the effect size of d = 0.3 and the error rate (1-

α) are kept constant at 5%, the power of the test is 

obtained as 98%. Inclusion criteria included being 4-

6 weeks pregnant, having a single healthy fetus, be-

ing communicative, free of mental disorders, having 

a spontaneous pregnancy, and consenting to partici-

pate. 

Data collection tools: Data were collected face-to-

face with a “Personal Information Form," the “Body 

Understanding Measure for Pregnancy 

Scale” (BUMPs), and the “Hospital Anxiety and 

Depression Scale” (HAD). 

Personal Information Form: The researchers devel-

oped a personal information form based on a litera-

ture review. It included 12 items on sociodemo-

graphic details such as age, education, occupation, 

economic status, family type, spouse's employment 

and education, place of residence, number of preg-

nancies, gestational week, kinship with a spouse, 

and marital satisfaction.2,3,5 

Body Understanding Measure for Pregnancy 

Scales (BUMPs): Güleç and Satır conducted the 

Turkish validity and reliability study of the scale, 

developed initially by Kirk and Preston in 2019 in 

2021.10,11 The scale Cronbach’s alpha value is 0.87. 

It is a 17-item, five-point Likert-type scale. The low-

est score that can be obtained from the scale is 17 

points, and the highest score is 85. The higher the 

score indicates, the higher the level of negative body 

image in pregnancy.10 The Cronbach’s alpha value 

of this study was 0.80.  

Hospital Anxiety and Depression (HAD) Scale: 

Zigmond and Snaith12 developed this scale in 1983. 

Aydemir et al.13 conducted the scale's Turkish valid-

ity and reliability study in 1997.  HAD is a 14-item 

scale comprising two subscales: anxiety (HAD-A) 

and depression (HAD-D). Of the 14 items on the 

scale, all odd-numbered items are about anxiety and 
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even-numbered items about depression. HAD is a 

four-point Likert-type assessment tool, and the 

scores for each item are between 0-3. The cut point 

for the anxiety subscale of HAD Turkish was set at 

10, and the cut point for the depression subscale was 

set at 7. Individuals with scores above these two 

points can be considered a risk group.13 Aydemir et 

al.13 determined that Cronbach’s Alpha coefficient 

for the anxiety and depression sub-dimensions of the 

scale was 0.85 and 0.78, respectively. While the 

Hospital Anxiety and Depression Scales (HADS) 

was initially designed to identify depression and 

anxiety in clinical populations, Matsudaira et al.14 

have confirmed that this measurement is also appro-

priate for nonclinical populations. The Cronbach’s 

alpha value found in our study or the scale’s anxiety 

and depression sub-dimensions was 0.70 and 0.65, 

respectively.  

Data analysis: Data analysis was conducted using 

SPSS 26.0 (Chicago, IL, USA). Normality was as-

sessed via skewness and kurtosis, with values be-

tween ±1 considered acceptable.15 Descriptive statis-

tics were presented as numbers, percentages, means, 

standard deviations (SD), and min-max values. Para-

metric tests were employed due to the normal distri-

bution of data. Independent Samples t-tests and One-

Way ANOVA were used to compare participants' 

descriptive characteristics and scale scores. Pear-

son’s correlation analysis examined relationships 

between variables, and Multiple Linear Regression 

identified associations between dependent and inde-

pendent variables. Statistical significance was set at 

p<0.05 and p<0.001. 

 

RESULTS 

Table 1 presents the mean BUMPs, HAD-A, and HAD

-D scores, along with their associations with partici-

pants' sociodemographic and obstetric characteristics. 

Significant differences in BUMPs total scores were 

observed based on place of residence (p=0.001), 

spouse's employment status (p=0.000), family type 

(p=0.032), gestational week (p=0.003), number of 

pregnancies (p=0.001), and marital satisfaction 

(p=0.000). Subscale analyses revealed associations 

between weight gain anxiety and physical difficulty 

scores and factors such as place of residence 

(p=0.000), spouse's employment status (p=0.002), 

family type (p=0.005), gestational week (p=0.003), 

marital satisfaction (p=0.000), and kinship with spouse 

(p=0.003). Body Image in Pregnancy subscale scores 

significantly differed by age (p=0.005), education lev-

el (p=0.011), place of residence (p=0.013), number of 

pregnancies (p=0.000), and marital satisfaction 

(p=0.029). HAD-A scores were significantly associat-

ed with age (p=0.029), employment (p=0.001), educa-

tion (p=0.029), spouse's family type (p=0.006), and 

marital satisfaction (p=0.000). HAD-D scores showed 

significant differences based on education (p=0.041), 

spouse's employment status (p=0.001), family type 

(p=0.000), number of pregnancies (p=0.001), gesta-

tional week (p=0.002), marital satisfaction (p=0.000), 

and kinship with spouse (p=0.003; Table 1). 

 

Table 1. Comparison of the sociodemographic and some obstetric characteristics of pregnant women with the 
scale mean scores (n= 300). 

  
  

Variables 

  
  

n (%) 

  
  

HAD-A 

  
  

HAD-D 

  
BUMPs 

 total score 

BUMPs-
Weight gain 

concerns 
and physi-
cal difficul-

ty sub-
dimension 

score 

BUMPs-
Satisfaction 

with the 
pregnancy 
outlook sub
-dimension 

score 

  
Year 

19 years and 
under1 

13 (4.3) 9.84±4.33 6.69±3.90 42.76±6.27 27.23±5.86 15.53±2.60 

20-24 years2 42 (14.0) 8.52±4.04 7.00±3.34 44.52±10.75 28.21±7.99 16.30±4.51 

25-29 years3 123 (41.0) 7.82±3.60 6.54±3.76 43.73±9.70 27.13±7.98 16.60±4.81 

30-34 years4 94 (31.3) 9.23±3.28 7.01±2.99 46.05±10.54 27.70±8.33 18.35±5.28 

35 years and 
above5 

28 (9.4) 9.07±2.85 7.85±3.55 47.53±10.44 28.07±8.86 19.46±6.00 

Statistical  
analysis 

    F=2.729a F=0.899 F=1.352 F=0.192 F=3.794b 
    p=0.029** p=0.465 p=0.251 p=0.942 p=0.005** 

*: Independent T test;  **: One-Way ANOVA; ***: According to pregnant women's own statements;   a: Bonferroni= 3<4;   b: Games-
Howell= 1<4, 1<5;   cScheffe= 2>5;   d: Scheffe= 2>3;    e: Scheffe= 2>3;   f: Games-Howell= 1<2, 1<3;    g: Bonferroni= 1<3;   h: Bonferro-
ni= 1<2, 1<3;  j: Games-Howell= 1<2, 1<3;   k: Games-Howell= 2>3;  m: Bonferroni= 2>3;   n: Games-Howell= 2>3.    BUMPs:  Body 
Understanding Measure for Pregnancy Scales; HAD: Hospital Anxiety and Depression Scale; HAD-A: Anxiety scale; HAD-D: Depression 
scale.                  
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Educational 
status 

Literate/ 
Illiterate1 

17 (5.7) 10.11±2.34 8.17±3.18 49.35±6.67 
  

32.82±4.50 16.52±4.50 

Primary 
school2 

31 (10.3) 8.93±3.05 8.03±3.32 47.41±6.23 27.03±6.31 20.38±5.09 

Middle 
school3 

40 (13.3) 8.52±3.85 6.97±3.53 43.97±8.93 27.10±7.65 16.87±5.12 

High 
school4 

80 (26.7) 8.61±3.18 7.08±3.48 45.15±10.58 27.97±8.77 17.17±4.80 

Universty5 132 (44.0) 8.27±3.94 6.29±3.42 43.83±11.05 26.88±8.28 16.94±5.10 
Statistical  
analysis 

    F=1.105 F=2.520 F=1.788 F=2.194 F=3.309c 
    p=0.354 P=0.041** p=0.131 p=0.070 p=0.011** 

  
Economic  
level*** 

Income is 
less than 
expenses 

53 (17.7) 8.94±3.47 7.24±3.40 47.16±11.59 29.43±8.97 17.73± 4.83 

Income 
equals ex-
penses 

189 (63.0) 8.69±3.67 6.89±3.37 44.64±9.78 27.35±7.68 17.28±5.08 

Income is 
more than 
expenses 

58 (19.3) 7.81±3.34 6.51±3.82 43.60±9.53 26.48±8.25 17.12±5.31 

Statistical  
analysis 

    F=1.718 F=0.612 F=1.886 F=2.020 F=0.227 
    p=0.181 p=0.543 p=0.153 p=0.134 p=0.797 

Working status I am work-
ing 

88 (29.3) 8.48±3.63 7.19±2.90 46.11±10.69 28.71±8.82 17.39±5.27 

I am not 
working 

212 (70.7) 8.60±3.57 6.75±3.67 44.38±9.83 27.07±7.69 17.30±4.99 

Statistical anal-
ysis 

    t=-0.253 t=1.097 t=1.356 t=1.608 t=0.149 
    p=0.801 p=0.274 p=0.176 p=0.109 p=0.882 

Husband's edu-
cation 

Primary 
school 

39 (13.0) 8.84±2.80 7.94±3.45 46.25±8.72 29.66±7.58 16.58±4.19 

Middle 
school 

34 (11.3) 9.38±3.02 7.17±3.35 45.38±7.67 26.79±6.83 18.58±5.15 

High school 99 (33.0) 9.09±4.05 6.97±3.37 45.96±10.36 28.51±8.38 17.45±5.20 

Universty 128 (42.7) 7.86±3.45 6.40±3.52 43.50±10.77 26.37±8.11 17.12±5.18 
Statistical  
analysis 

    F=3.055 F=2.169 F=1.454 F=2.407 F=1.065 
    p=0.029** p=0.092 p=0.227 p=0.067 p=0.364 

Residential area Village1 36 (12.0) 8.52±3.50 7.19±3.42 43.88±9.07 28.69±7.07 15.19±4.13 
District 2 80 (26.7) 9.05±3.41 7.42±3.13 48.42±9.19 30.23±7.54 18.18±3.93 
Province 3 184 (61.3) 8.36±3.67 6.58±3.59 43.54±10.35 26.16±8.17 17.37±5.55 

Statistical anal-
ysis 

    F=1.006 F=1.805 F=6.967d F=7.848e F=4.442f 
    p=0.367 p=0.166 p=0.001** p=0.000** p=0.013** 

Husband's em-
ployment status 

I am work-
ing 

272 (90.7) 8.43±3.68 6.67±3.45 44.37±10.30 27.10±7.99 17.27±5.18 

I am not 
working 

28 (9.3) 9.92±1.94 8.89±2.87 49.82±6.18 31.93±7.50 17.89±3.86 

Statistical anal-
ysis 

    t=-3.486 t=-3.274 t=-4.105 t=-3.054 t=-.781 
    p=0.001* p=0.001* p=0.000* p=0.002* p=0.440 

Family type Nuclear 
family 

241 (80.3) 8.31±3.65 6.44±3.36 44.26±10.13 26.90±7.97 17.36±5.06 

Extended 
family 

59 (19.7) 9.62±3.07 8.66±3.32 47.40±9.69 30.20±7.94 17.20±5.14 

Statistical  
analysis 

    t=-2.830 t=-4.538 t=-2.149 t=-2.846 t=.214 
    p=0.006* p=0.000* p=0.032* p=0.005* p=0.831 

Number of 
pregnancies 

11 112 (37.3) 8.44±3.77 6.04±3.30 42.25±9.48 26.31±7.56 15.93±4.81 
22 106 (35.3) 8.37±3.79 6.97±3.58 45.65±10.59 28.23±8.26 17.45±4.36 
3 and more 82 (27.4) 8.98±3.01 7.91±3.26 47.45±9.55 28.37±8.33 19.07±5.72 

Statistical  
analysis 

    F=.775 F=7.235g F=7.056h F=2.151 F=9.621j 
    p=0.462 p=0.001** p=0.001** p=0.118 p=0.000** 

Gestational 
week 

1-12 mid-
week1 

19 (6.3) 9.78±2.85 8.00±3.60 47.63±5.79 29.52±4.78 18.10±4.05 

13-27 mid-
week2 

53 (17.7) 9.41±3.02 8.20±2.57 48.60±11.31 30.66±8.82 17.94±4.07 

28-40 mid-
week3 

228 (76.0) 8.27±3.71 6.48±3.54 43.79±9.87 26.67±7.91 17.12±5.34 

Table 1. Continue. 

*: Independent T test;  **: One-Way ANOVA; ***: According to pregnant women's own statements;   a: Bonferroni= 3<4;   b: Games-
Howell= 1<4, 1<5;   cScheffe= 2>5;   d: Scheffe= 2>3;    e: Scheffe= 2>3;   f: Games-Howell= 1<2, 1<3;    g: Bonferroni= 1<3;   h: Bonferro-
ni= 1<2, 1<3;  j: Games-Howell= 1<2, 1<3;   k: Games-Howell= 2>3;  m: Bonferroni= 2>3;   n: Games-Howell= 2>3.    BUMPs:  Body 
Understanding Measure for Pregnancy Scales; HAD: Hospital Anxiety and Depression Scale; HAD-A: Anxiety scale; HAD-D: Depression 
scale.                  
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Statistical  
analysis 

    F=3.412 F=6.621k F=5.795m F=6.065n F=.799 
    p=0.034 p=0.002** p=0.003** p=0.003** p=0.451 

Satisfaction 
with marriage 

Pleased 224 (74.7) 8.18±3.75 6.32±3.46 43.08±9.94 26.08±7.55 17.00±5.35 
Not satisfied 76 (25.3) 9.71±2.76 8.52±2.93 50.18±8.68 31.89±8.00 18.28±3.99 

Statistical  
analysis 

    t=3.781 t=5.391 t=5.543 t=5.706 t=2.209 
    p=0.000* p=0.000* P=0.000* p=0.000* p=0.029* 

Kinship status Yes 47 (15.7) 9.08±2.96 8.23±3.67 47.46±10.38 30.76±8.44 16.70±4.28 
No 253 (84.3) 8.47±3.68 6.63±3.37 44.40±10.00 26.96±7.86 17.44±5.20 

Statistical  
analysis 

    t=1.073 t=2.947 t=1.915 t=3.011 t=-0.924 
    p=0.284 p=0.003* p=0.056 p=0.003* p=0.356 

Table 1. Continue. 

*: Independent T test;  **: One-Way ANOVA; ***: According to pregnant women's own statements;   a: Bonferroni= 3<4;   b: Games-
Howell= 1<4, 1<5;   cScheffe= 2>5;   d: Scheffe= 2>3;    e: Scheffe= 2>3;   f: Games-Howell= 1<2, 1<3;    g: Bonferroni= 1<3;   h: Bonferro-
ni= 1<2, 1<3;  j: Games-Howell= 1<2, 1<3;   k: Games-Howell= 2>3;  m: Bonferroni= 2>3;   n: Games-Howell= 2>3.    BUMPs:  Body 
Understanding Measure for Pregnancy Scales; HAD: Hospital Anxiety and Depression Scale; HAD-A: Anxiety scale; HAD-D: Depression 
scale.                  

Table 2 shows the scale mean scores of pregnant 

women participating in the study, their min-max 

values, and the cut points. With the HAD-A cut 

point set at 10, it was determined that 30% of preg-

nant women were at risk for anxiety. With the HAD-

D cut point set at 7, it was determined that 49% of 

pregnant women were at risk for depression (Table 

2). 

Table 3 shows the correlation between Body Image 

in Pregnancy and anxiety and depression. A posi-

tive, r: 0.378, and statistically significant correlation 

was found between the HAD-A sub-dimension and 

BUMPs total scores (p: 0.001; p<0.001). There was 

a positive, r: 0.520 moderate and statistically signifi-

cant correlation between HAD-D sub-dimension and 

BUMPs total scores (p: 0.001; p<0.001, Tablo 3).  

Table 4 presents the multiple linear regression anal-

ysis of factors predicting Body Image in Pregnancy 

and its subscales. The model demonstrated a good fit 

(F/p) and was statistically significant (p<0.001). 

Table 2. Scale score averages, min-max values and cut-off points. 

Scales  n  Min- Max Min-Max that 
can be taken 

from the scale 

Mean±SD Anxiety (over 10 
points) and depres-
sion (over 7 points) 

level 

BUMPs 300 19-80 17-85 44.88±10.10   

BUMPs-Weight-gain concerns and 
physical difficulty sub-dimension 

300 11-55 11-55 27.55±8.06   

BUMPs-Satisfaction with the pregnancy 
outlook sub-dimension 

300 6-29 6-30 17.33±5.07 n (%) 

HAD-A 300 0-21 0-21 8.57±3.58   89 (%30) 
HAD-D 300 0-14 0-21 6.88±3.46 147 (%49) 

BUMPs:  Body Understanding Measure for Pregnancy Scales; HAD: Hospital Anxiety and Depression Scale; HAD-A: Anxiety scale; 
HAD-D: Depression scale.                  

Table 3. Inter-scale correlation coefficients. 

Variables                                                                                            1                2              3               4               5 

BUMPs r 1         
p -         

BUMPs-Weight-gain concerns and physical difficulty 
sub-dimension 

r 0.868** 1       
p 0.001 -       

BUMPs-Satisfaction with the pregnancy outlook sub-
dimension score 

r 0.613** 0.140* 1     
p 0.001 0.015 -     

HAD-A r 0.378** 0.312** 0.258** 1   
p 0.001 0.001 0.001 -   

HAD-D r 0.520** 0.438** 0.340** 0.503** 1 
p 0.001 0.001 0.001 0.001 - 

Pearson correlation; *: p<0.05 (two-tailed); **: p<0.001 (two-tailed); BUMPs:  Body Understanding Measure for Pregnancy Scales; HAD: 
Hospital Anxiety and Depression Scale; HAD-A: Anxiety scale; HAD-D: Depression scale.                  
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Independent variables explained 12% of the variance 

in BUMPs total scores, 10% in the weight gain anxi-

ety and physical difficulty subscale, and 6% in the 

Body Image in Pregnancy subscale (adjusted R² = 

0.12, 0.10 and 0.06, respectively; p<0.001). 

Table 5 shows a multiple linear regression analysis 

model of the predictive factors of depression and 

anxiety subscales according to the Body Under-

standing Measure for Pregnancy Scale sub-

dimensions. A multiple linear regression model ex-

amined the relationship between BUMPs and HAD-

D and HAD-A (Table 5). The result of the analysis 

showed a significant regression model (F(2,297)=

(25.03), p<0.001) and that independent variables 

explained the variance in the HAD-A subscale varia-

ble to 13% (R2 adj.= 0.13). BUMPs weight gain anx-

iety and physical difficulty subscales predict HAD-

A positively and significantly (ꞵ=0.282, t (297) 

=5.19, p<0.001, pr2=0.083). BUMPs Body Image in 

Pregnancy subscale indicates HAD-A positively and 

significantly (ꞵ=0.218, t (297) =4.02, p<0.001, 

pr2=0.051). The analysis results between HAD-D 

and independent variables revealed a significant 

regression model (F(2,297) = 55.15, p < 0.001). Addi-

tionally, 27% of the variance in the HAD-D subscale 

was explained by the independent variables (R² adj. 

= 0.27). BUMPs weight gain anxiety and physical 

difficulty subscales predict HAD-D positively and 

significantly (ꞵ=0.398, t (297) =7.94, p<0.001, 

pr2=0.17). BUMPs Body Image in Pregnancy sub-

scale indicates HAD-D positively and significantly 

(ꞵ=0.285, t (297) =5.68, p<0.001, pr2=0.097).  

 

 

 

 

Table 4. Multiple linear regression analysis models of the predictive factors of pregnancy-specific body image 
and sub-dimensions according to some characteristics of pregnant women. 

     Scale Variables Statistics            95,0 Cl   
    B SE ꞵ t p Lower Upper Model fit 

BUMPs-
Weight-
gain con-
cerns and 
physical 
difficulty 
sub-
dimension 

(Constant) 14.61
8 

0.606 - 5.609 0.000 9.489 19.748 Adj. R2 = 0.06 
F = 5.924 

Number of preg-
nancy 

1.545 0.366 0.243 4.220 0.000 .824 2.265 

Gestational week -0.332 0.521 -0.038 -0.636 0.525 -1.357 0.694 
Satisfaction with 
marriage 

-0.674 0.703 -0.058 -0.959 0.338 -2.057 0.709 

Kinship status 1.369 0.796 0.098 1.719 0.087 -0.198 2.935 
BUMPs-
Satisfac-
tion with 
the preg-
nancy out-
look sub-
dimension 
score 

(Constant) 48.51
0 

4.038 - 12.013 0.000 40.563 56.456 Adj. R2 = 0.10 
F = 10.187 

Number of preg-
nancy 

0.262 0.567 0.026 .462 0.644 -0.854 1.378 

Gestational week -0.786 0.807 -0.057 -.974 0.331 -2.375 0.803 
Satisfaction with 
marriage 

-5.106 1.089 -0.276 -4.691 0.000 -7.249 -2.964 

Kinship status -2.879 1.233 -0.130 -2.335 0.020 -5.306 -0.452 
  
BUMPs 

(Constant) 63.12
8 

5.057 - 12.483 0.000 53.176 73.080 Adj. R2 = 0.12 
F = 10.350 

Number of preg-
nancy 

1.807 0.710 0.143 2.544 0.011 0.409 3.204 

Gestational week -1.117 1.011 -0.064 -1.105 0.270 -3.107 0.872 

Satisfaction with 
marriage 

-5.780 1.363 -0.249 -4.240 0.000 -8.463 -3.097 

Kinship status -1.510 1.544 -0.054 -0.978 0.329 -4.549 1.529 

Adj.R2: Adjusted R square; B: Partial regression coefficient; ꞵ: Standard partial regression coefficient; 95% CI: 95% confidence interval; 
BUMPs:  Body Understanding Measure for Pregnancy Scales 
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Table 5. Multiple linear regression analysis model of the predictive factors of depression and anxiety sub-
dimensions according to pregnancy-specific body image scale sub-dimensions. 

Scale Variables Statistics 95,0 Cl   
    B SE ꞵ t p Lower Upper Model fit 

HAD-A (Constant) 2.442 0.892 - 2.737 0.007 0.686 4.198 Adj. R2 = 0.13 
F = 25.036 BUMPs-Weight-gain con-

cerns and physical diffi-
culty sub-dimension 

0.125 0.024 0.282 5.198 0.000 0.078 0.173 

BUMPs-Satisfaction with 
the pregnancy outlook sub
-dimension score 

0.154 0.038 0.218 4.027 0.000 0.079 0.230 

HAD-D (Constant) -1.196 0.796 - -1.503 0.134 -2.762 0.370 Adj. R2 = 0.06 
F = 55.156 

BUMPs-Weight-gain con-
cerns and physical diffi-
culty sub-dimension 

0.171 0.022 0.398 7.949 0.000 0.129 0.213 

BUMPs-Satisfaction with 
the pregnancy outlook sub
-dimension score 

0.194 0.034 0.285 5.686 0.000 0.127 0.262 

Adj.R2: Adjusted R square; B: Partial regression coefficient; ꞵ: Standard partial regression coefficient; 95% CI: 95% confidence interval. 

DISCUSSION AND CONCLUSION 

This study examined the relationship between body 

image, anxiety, and depression in pregnant women, 

identifying several influencing factors. Women liv-

ing in urban areas, with employed spouses, in nucle-

ar families, experiencing their first pregnancy, in 

later gestational weeks, or satisfied with their mar-

riage reported a more positive body image. The liter-

ature highlights the variability in findings due to 

differences in measurement tools used to assess 

body image in pregnancy. Meireles et al.16 demon-

strated that body appreciation was significantly 

higher in women during the third trimester com-

pared to the first and second trimesters, consistent 

with the findings of this study. Przybyła-Basista et 

al.17 reported a positive correlation between negative 

appearance evaluation, maternal age, and anxious 

pregnancy attitudes. In contrast, Şeker et al.18 found 

no significant relationship between body image dur-

ing pregnancy and variables such as education, em-

ployment status, income level, place of residence, 

age, or number of pregnancies. 

This study identified a significant relationship be-

tween body image and anxiety and depression, with 

30% of pregnant women found to be at risk for anxi-

ety. Similarly, Patel et al.19 reported mild, moderate, 

and severe anxiety in 51.54%, 46.92%, and 0.76% 

of pregnant women, respectively, while Khan et al.20 

found these rates to be 21.18%, 23.53%, and 

14.12%. Cena et al.8 observed a 6.8% prevalence of 

comorbid anxiety and depression. In this study, low-

er anxiety levels were associated with having a 

spouse with a university education, being aged 25–

29, having an employed spouse, living in a nuclear 

family, and being satisfied with one’s marriage. 

A notable finding of this study was that the partici-

pants’ anxiety levels were influenced by their hus-

bands’ education and employment status rather than 

their own. Previous studies have shown that anxiety 

decreases with higher education levels,19 is higher in 

working women,19 increases with age,8,19 is lower in 

those living in nuclear families, decreases with high-

er family income,8,19,20 and is less likely in women 

with adequate social support.8 Variations in findings 

across studies may be attributed to differences in 

cultural contexts and study variables. These results 

highlight the multifactorial nature of anxiety during 

pregnancy. 

This study found that 49% of pregnant women were 

at risk for depression. Patel et al.19 reported moder-

ate, mild, and severe depression in 68.46%, 27.69%, 

and 3.85% of pregnant women, respectively, while 

Khan et al.20 identified a 52.94% prevalence. Studies 

in India21 and Poland17 found depression rates of 

25.6% and 22%, respectively. A systematic review 

and meta-analysis reported pooled prevalence rates 

of 20.7% for any prenatal depression and 15% for 

major prenatal depression.22 In this study, lower 

depression levels were observed in women with a 

university degree, a working spouse, living in a nu-

clear family, without kin marriage, satisfied with 

their marriage, experiencing their first pregnancy, 

and in weeks 28–40 of gestation. 

Dahiya et al.23 found no association between factors 

such as the number of pregnancies, gestational week, 

age, occupation, family income, or type of house-

hold and the likelihood of depression. Similarly, 

Meireles et al.16 reported no variation in depressive 

symptoms across trimesters. Prabhu et al.24 noted a 
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higher risk of depression in younger pregnant wom-

en. At the same time, Patel et al.19 identified in-

creased depression levels in women over 35 with 

lower education and employment but lower levels in 

those with higher income or living in nuclear fami-

lies. The literature highlights numerous factors asso-

ciated with prenatal depression, including low edu-

cation, urban residence, poor social support, un-

planned pregnancy, history of depression, fear of 

childbirth, and experience of violence.21,22,25 Varia-

bility in findings may stem from differences in study 

populations, cultural contexts, and screening tools.23 

This study identified marital satisfaction and the 

number of pregnancies as key predictors of body 

image during pregnancy. Anxiety about weight gain, 

physical discomfort, and dissatisfaction with body 

appearance were significant predictors of prenatal 

anxiety and depression, with lower body image sat-

isfaction correlating with higher anxiety and depres-

sion levels. Similarly, Cevik and Yanikkerem25 

found a strong relationship between body image and 

depression scores in women whose husbands viewed 

their weight gain negatively. At the same time, 

Przybyła-Basista et al.17 highlighted body dissatis-

faction as a major factor in prenatal depression. 

These findings underscore the critical impact of 

body image dissatisfaction on psychological well-

being during pregnancy and the need for adequate 

social and psychological support. 

In conclusion, the study found a significant positive 

correlation between BUMPs and both HAD-A and 

HAD-D. Integrating screening and diagnostic tools 

for anxiety and depression into prenatal care is es-

sential to provide timely support and protect mater-

nal and infant health. This study has limitations, 

including the use of self-report measures, regional 

focus, and cross-sectional design, which limits caus-

al conclusions. Additionally, clinical assessments for 

depression and anxiety were not conducted. Howev-

er, its strengths include being the first study to ex-

amine the impact of body image on anxiety and de-

pression in pregnancy, using the Body Sense in 

Pregnancy Measure, and being a public health focus 

on prenatal mental health. 
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ABSTRACT 
Objective: This study aimed to investigate the effects of 
different diets on the retina in rats with diabetes mellitus 
(DM). 
Materials and Methods: In our study, a total of 4 groups 
were formed: healthy and regular diet (Group 1), DM-
induced and regular diet (Group 2), DM-induced and keto-
genic diet (KD) (Group 3), DM-induced and western diet 
(WD) (Group 4). Tissue sections were histo-scored using 
Vascular endothelial growth factor (VEGF) and Caspase-3 
immunohistochemical staining method. The thicknesses of 
the retinal layers stained with hematoxylin-eosin were 
compared. 
Results: Retinal staining with VEGF revealed a greater 
incidence of low-intensity staining in Group 3 (p: 0.018). 
There was no notable disparity observed across the groups 
in the staining of the retinas with Caspase-3 (p: 0.65). 
When the thicknesses of the retinal layers were compared, 
it was observed that the inner-outer nuclear, inner plexi-
form and ganglion layers were significantly thicker in the 
WD group than the other groups (p values <0.001, 0.013, 
0.006, 0.017, respectively). There was no significant dif-
ference between the groups regarding choroidal thickness 
(p: 0.118). 
Conclusions: The KD can be considered advantageous or 
less detrimental compared to the WD. Nevertheless, while 
the ketogenic diet has shown beneficial outcomes in the 
short term, its long-term impact remains uncertain. 
Keywords: Caspase-3, diabetic retinopathy, ketogenic 
diet, VEGF, western diet  

ÖZ 
Amaç: Bu çalışmanın amacı, DM oluşturulmuş ratlarda 
farklı beslenme tarzlarının retina üzerindeki etkilerini 
araştırmak. 
Materyal ve Metot: Çalışmamızda sağlıklı ve normal 
beslenme uygulanmış (Grup 1), DM oluşturularak normal 
beslenme uygulanmış (Grup 2), DM oluşturularak KD 
uygulanmış (Grup 3), DM oluşturularak WD uygulanmış 
(Grup 4) olmak üzere toplam 4 grup oluşturuldu. Doku 
kesitlerinden VEGF ve Caspase-3 immünohistokimyasal 
boyama yöntemi kullanılarak histoskorlama yapıldı. He-
matoksilen-eozin ile boyanan retina tabakalarının kalınlık-
ları karşılaştırıldı. 
Bulgular: Retinaların VEGF ile boyanmasında Grup 3’te 
az yoğun boyanma daha yüksek oranda bulundu (p: 
0.018). Caspase-3 ile retinaların boyanmasında gruplar 
arasında anlamlı fark görülmedi (p: 0.65). Retina tabakala-
rının kalınlıkları karşılaştırıldığında; iç nükleer, iç pleksi-
form, dış nükleer ve ganglion tabakalarının Grup 4’te di-
ğer gruplardan anlamlı olarak kalın olduğu görüldü 
(Sırasıyla p değerleri <0.001, 0.013, 0.006, 0.017). Koroid 
kalınlıkları açısından gruplar arasında anlamlı fark görül-
medi (p: 0.118).  
Sonuç: Ketojenik diyetin western tipi diyete göre faydalı 
veya daha az zararlı olduğu söylenebilir. Ancak ketojenik 
diyetle ilgili kısa vadede olumlu sonuçlar bildirilmesine 
karşın uzun vadede etkisi bilinmemektedir. 
Anahtar Kelimeler: Caspase-3, diyabetik retinopati, keto-
jenic diyet, VEGF, western diyet  
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INTRODUCTION 

Diabetic retinopathy (DRP) is a prevalent and spe-

cific microvascular complication of DM, recognized 

as the leading cause of preventable blindness among 

working-aged individuals globally.1,2 The patho-

physiology of DRP involves complex, interrelated 

mechanisms, including genetic and epigenetic fac-

tors, oxidative stress, inflammation, and the produc-

tion of advanced glycation end products and 

VEGF.1,3,4  

Nutrition therapy plays an essential role in the man-

aging of DM.5 Nutrition-based interventions show 

great promise as supplementary therapy for prevent-

ing or slowing down the development of diabetic 

retinopathy (DR) in its early stages. These interven-

tions can be a non-invasive and cost-effective thera-

peutic option accessible to individuals of all socioec-

onomic backgrounds.6 

The KD, characterized by a high-fat content (90%) 

and low levels of protein and carbohydrates, has 

been used as a therapeutic approach for intractable 

epilepsy since the 1920s.7 These diets are believed to 

enhance lipid metabolism and reduce inflammatory 

disorders. These diets induce ketosis, which leads to 

the immune system adjusting to low glucose levels 

and a change in metabolism towards the oxidation of 

fatty acids in the mitochondria, resulting in ketogen-

esis and ketosis. This metabolic shift helps to reduce 

inflammation8. Due to the significant role of inflam-

mation in the development of DRP, it is believed 

that a KD may positively affect the management and 

treatment of DM and, consequently, DRP. 

The WD is characterized by a high consumption of 

saturated fats, sweets, and processed carbs. There is 

scientific evidence indicating that highly processed 

foods have detrimental effects on human health. The 

global excessive consumption of diets rich in satu-

rated fats, sugars, and refined carbohydrates is a 

significant factor in the widespread occurrence of 

obesity and type 2 DM.9 

This study aims to investigate the effects of diet on 

eye tissues such as retinas in streptozotocin-induced 

DM and fed with different diet types. 

 

MATERIALS AND METHODS 

Ethics Committee Approval: This study was pre-

pared with the approval of the Ethics Committee of 

Sakarya University (Date: 07/08/2019 Decision no: 

26). It complies with a Guide for the care and use of 

laboratory animals 

Study Design: In the study, 8-10 weeks old, those 

with similar weight(150-200gr) 28 Long Evans male 

rats were randomly selected and divided into four 

groups. For the study, a total of four groups were 

formed: the control group consisting of 7 healthy, 

DM-free rats fed with normal rat feed (Group 1), the 

normal group consisting of 7 DM formed rats fed 

with normal rat feed (Group 2), the ketogenic group 

consisting of 7 DM formed rats fed with a KD 

(Group 3) and the western group consisting of 7 DM 

formed rats fed with a WD (Group 4). In order to 

produce DM in rats, a solution of streptozotocin 

(Cayman®) at a dosage of 60 mg/kg was dissolved 

in PBS and delivered by the intraperitoneal route10. 

Individuals with a fasting glucose level exceeding 

200 mg/dl in the blood sample collected from the 

tail vein after 72 hours were classified as DM. Strep-

tozotocin was re-administered in the same dose to 

the animals that did not meet the criteria for DM. 

Rats diagnosed with DM were not treated. The ani-

mals were put in group feeding and fed ad libitum. 

Clean water was always available in manual drink-

ers. 

At the end of 10 weeks, after exsanguination under 

anesthesia, eyes were enucleated and fixed in a 10% 

neutral buffered formaldehyde solution. After histo-

logical tissue follow-up, 5 µm thick tissue sections 

were taken along the optic nerve in a randomized, 

double-blind manner from tissue sections embedded 

in paraffin blocks for histological staining methods. 

Staining Methods: Before staining, the sections 

were incubated in an oven at 60 0C for 2 hours, de-

paraffinized and rehydrated in xylol for 3 times 5 

minutes, in absolute alcohol for 3 minutes, in 96% 

alcohol for 3 minutes, in 80% alcohol for 3 minutes, 

in 70% alcohol for 3 minutes and in distilled water 

for 3 minutes. 

Immunostaining and hematoxylin eosin staining 

methods were applied to the sections that were de-

paraffinized and prepared for staining with the fol-

lowing steps. 

Immunohistochemical Staining Protocol: Deparaf-

finized and rehydrated sections were first subjected 

to antigen retrieval. For this, the pH was adjusted to 

6 with HCl. Trisodium citrate (dihydrate) 2.94 g (10 

mM), 1 liter distilled water, 0.5 ml tween 20 were 

added and mixed. The mixture was kept in an oven 

at 40 0C for 1 night and washed twice for 5 minutes 

with Tris Buffered Saline (TBS+0.025% Triton X-

100) at room temperature. Blocking was performed 

with 10% normal goat serum diluted with TBS con-

taining 1% BSA for 2 hours at room temperature. 

The area around the slides was dried without touch-

ing the tissue and scratched with pappen. Primary 

antibody diluted in TBS with 1% BSA was applied 

(+4 0C, 1 night). For caspase 3: CASP3 Polyclonal 

Antibody E-AB-63602 (Elabscience®), for VEGF-

A: VEGF-A Polyclonal Antibody E-AB-40004 

(Elabscience®) was used. TBS washing was per-

formed 2 times for 5 minutes at room temperature. A 

secondary antibody diluted with 1% BSA in TBS 

was applied (1 hour at room temperature). It was 
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washed with TBS for 5 minutes. Goat anti-rabbit 

HRP was applied for 15 minutes at room tempera-

ture and, washed 3 times for 3 minutes with TBS 

and soaked in DAB substrate mixture for 7 minutes. 

Washed with TBS 3 times for 3 minutes at room 

temperature and washed in distilled water for 5 

minutes. Contrast staining was performed with he-

matoxylin for 1 minute and, washed with distilled 

water and sealed with mounting medium. The extent 

and severity of Caspase-3 and VEGF immunohisto-

chemical staining were visually assessed and histo-

logically scored semiquantitatively11. Immunohisto-

chemical reactions were graded as low intensity, 

moderately intense, and very intense based on the 

extent and severity of immunoreactivity in staining. 

Statistical Analysis: The study used descriptive sta-

tistics for categorical and numerical variables, with 

the Pearson chi-square test for categorical data and 

One-way ANOVA for numerical data. Tukey and 

Tamhane T2, pairwise comparison tests, were used 

for significant differences. Kruskal Wallis and 

Dunn's tests were used for non-normal distribution 

data. The Shapiro-Wilk test assessed normality. The 

analysis was conducted using SPSS v20.0 software, 

with a p-value of less than 0.05. 

 

RESULTS 

The degrees of retinal staining with Caspase-3 and 

the number of rats in the groups are shown in Table 

1. There was no significant difference between the 

groups (p: 0.65). 

Figure 1 displays immunohistochemistry staining of 

the retina of diabetic rats that were given a Western 

diet including Caspase-3. The black arrow indicates 

positively stained ganglion cells (x400 magnifica-

tion). 

Figure 2 shows moderately intense staining with 

Caspase-3. Positively stained cells are indicated by 

the black arrow, and negatively stained cells are 

indicated by the white arrow (x400 magnification). 

Table1. Retinal staining with Caspase-3. 

n: Indicates the number of animals in the group. 

Figure 1. Immunohistochemical staining of the retina of diabetic rats fed a WD with Caspase-3. Positively 
stained ganglion cells are indicated by the black arrow (x400magnification).     

  
  Low intense 

staining 
Moderately  

intense staining 
Very intense 

staining 
p-value 

Group 1 (Control) (n=7) 
 n 
% 

 3 
42.9 

 0 
0 

 4 
57.1 

0.65 
Group 2 (Normal) (n=7) 

 n 
% 

2 
28.6 

2 
28.6 

3 
42.9 

Group 3 (Ketogenic) (n=7) 
n 
% 

0 
0 

6 
85.7 

1 
14.3 

Group 4 (Western) (n=7) 
n 
% 

 1 
14.3 

 3 
42.9 

3 
42.9 
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The degrees of retinal staining with VEGF and the 

number of rats are shown in Table 2. There was a 

significant difference between the groups (p: 0.018). 

In Group 3, low-intense staining is noted at a higher 

rate (85.7%) than in the other groups. 

The thicknesses of the retinal layers are shown in 

Table 3. In the comparison of the thicknesses of the 

retinal layers, there was a significant difference be-

tween the groups in inner nuclear, inner plexiform, 

ganglion and outer nuclear layer thicknesses. Signif-

icant thickening was noted in Group 4 compared to 

the other groups in all of these groups. The P value 

was <0.01 in the comparison of the inner nuclear 

layer, 0.006 in the comparison of the outer nuclear 

layer, 0.013 in the comparison of the inner plexiform 

layer, and 0.017 in the comparison of the ganglion 

layer. No statistically significant difference was seen 

between the groups after comparing the choroidal 

thicknesses (p: 0.118). 

 

Figure 2. Moderately intense staining with Caspase-3. Positively stained cells are indicated by the black arrow, 
and negatively stained cells are indicated by the white arrow (x400 magnification). 

Table 2. Retinal staining with VEGF. 

 
Low intense 
staining 

Moderately 
intense staining 

Very intense 
staining 

p-value 

Group 1 (Control) (n=7) 
n 2 2 3 

0.018 

% 28.6 28.6 42.9 

Group 2 (Normal) (n=7) 
n 3 4 0 
% 42.9 57.1 0 

Group 3 (Ketogenic) (n=7) 
n 6 1 0 
% 85.7 14.3 0 

Group 4 (Western) (n=7) 
n 0 4 3 

% 0 57.1 42.9 

VEGF: Vascular endothelial growth factor; n: Indicates the number of animals in the group.  
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DISCUSSION AND CONCLUSION 

The KD has been shown to improve glycemic con-

trol, reduce weight, and enhance lipid profiles in 

patients with type 2 DM, which may indirectly bene-

fit DRP by improving overall metabolic health.12-14 

The KD is effective in managing DM by regulating 

glucose and insulin levels, which could potentially 

help in controlling DRP by stabilizing blood sugar 

levels.12,15,16 In diabetic mice, the KD reduced pain, 

improved sensory thresholds, and normalized epi-

dermal innervation, suggesting potential benefits for 

diabetic neuropathy, which shares some pathophysi-

ological mechanisms with DRP.17 

To the best of our knowledge, our study is the first 

study on the effects of KD and WD on DRP in rats. 

For this reason, there is no study that we can com-

pare directly. However, the study published by A.Al

-Khalifa et al. in 2010, in which they investigated 

the effects of KD  in rats, stated that there was no 

difference in diabetes in the KD group compared to 

the control group, and they concluded that the KD-

protected from diabetes.18 Similarly, the control 

group and KD group showed similar findings in our 

study. In addition to this, in our study, negative ef-

fects of WD were observed. In the study published 

by Barakat A. et al. in 2019, a plant-based, high-fat, 

low-sugar diet, in contrast to the WD, does not exac-

erbate retinal endothelial damage in streptozotocin-

induced diabetes.19 

Increased inflammatory mediators in those with 

DRP may be tissue edema, particularly as a result of 

increased vascular permeability due to VEGF. When 

the retinal thicknesses were compared in our study, 

it was observed that the inner nuclear layer, inner 

plexiform layer and ganglion layer thicknesses were 

significantly thicker in Group 4 than in the other 

groups. Based on this finding, we can say that WD 

worsens DRP. In addition, in retinal tissue staining, 

staining with VEGF was more intense in Group 4. 

This also supports the increase in thickness men-

tioned above. 

When the choroidal thicknesses were compared, no 

significant difference was observed between the 

groups. Although there is no animal study that we 

can compare directly in this way, some clinical stud-

ies yielded different results from our study. Some 

studies suggest choroidal thickness increases in the 

early stages of DRP and with advanced retinopathy, 

while other studies suggest it decreases with pro-

gression and in cases of diabetic macular edema or 

proliferative diabetic retinopathy (PDRP).20,21 

It is known that there may be regional differences in 

choroidal thickness. In this case, it can be concluded 

that there is no choroidal involvement. However, 

since histological sections were evaluated in our 

study, the anatomical region through which the sec-

tion passed may not have been standardized between 

the groups.  

The absence of a significant difference in choroidal 

thicknesses in our study may be coincidental. More-

over, reasons such as the inability to standardize the 

tissue through which the sections pass, the compari-

son of living tissue and dead tissue, the differences 

between the human eye and the eye of the experi-

mental animal, and the choroidal structure may also 

have contributed to this. 

There are some limitations of this study; we could 

not use additional methods to confirm VEGF and 

Caspase-3 staining due to limitations in our capabili-

ties. Our photo quality may be a bit low due to our 

low capacity to photograph histological sections. We 

did not count cells during histo-scoring, so our scor-

ing results may not be quantitative. 

In conclusion, since the rate of low-intensity dye 

Table 3. The comparison of the thicknesses of the retinal layers. 

  
  

Group 1 
(n:7) 

Group 2 
(n:7) 

Group 3 
(n:7) 

Group 4 
(n:7) 

p-value 

Choroid 
Mean±SD 20.14±5.79 19.29±4.61 17.43±3.31 23.57±4.43 

0.118a 
SV-medium-GV 

12.00-19.00-
29.00 

12.0-21.0-24.0 14.0-16.0-23.0 17.0-24.0-29.0 

Outer 
nuclear 

Mean ±SD 25.57±7.63 20.43±4.61 19.86±4.18 29.71±2.06 0.006b 
4>3 (0.013) 
4>2 (0.018) 

SV-medium-GV 
19.00-23.00-

40.00 
14.0-22.0-27.0 13.0-22.0-23.0 26.0-30.0-33.0 

Inner 
nuclear 

Mean ±SD 13.29±4.31 12.29±4.79 9.86±2.34 21.71±5.74 <0.001a 
4>1 (0.009) 

4>3 (>0.001) 
4>2 (0.003) 

SV-medium-GV 
7.00-14.00-

20.00 
7.0-13.0-19.0 7.0-9.0-14.0 13.0-23.0-27.0 

Inner 
plexi-
form 

Mean ±SD 18.14±11.05 17.57±7.81 14.71±5.38 40.57±15.15 
0,013b 

4>3 (0.018) SV-medium-GV 
7.00-15.00-

37.00 
9.0-16.0-29.0 9.0-13.0-23.0 17.0-44.0-53.0 

Gangli-
on 

Mean ±SD 9.86±4.02 8.29±1.98 8.00±2.71 14.43±3.15 0.017b 
4>3 (0.019) SV-medium-GV 6.00-8.00-17.00 6.0-9.0-11.0 5.0-7.0-13.0 8.0-15.0-17.0 

n: Indicates the number of animals in the group; SD: Standard deviation; SV: Smallest value; GV: Greatest value; a: One-way ANOVA; b: 
Kruskal Wallis Test.        
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uptake was found to be high in Group 3 and the rate 

of intense staining was found to be high in Group 4 

in retinal staining with VEGF, it can be concluded 

that the KD affects the intraocular structures less 

than the destructive effect of diabetes compared to 

the WD. All these situations are valid within the 

current period of our study, and how they will result 

in the long term should be evaluated in longer-term 

experimental and clinical studies. 
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ABSTRACT 
Objective: Postgraduate education (PE) designed to im-
prove health professionals' knowledge and awareness of 
HIV/AIDS has a positive impact on the provision of 
health services for people living with HIV. This study 
aimed to examine the effects of HIV/AIDS education on 
physician behavior. 
Materials and Methods: All doctors at Sakarya Training 
and Research Hospital invited to a one-day HIV/AIDS 
training on March 22, 2023. The training, which began 
with a pretest, lasted approximately 70 minutes, and after 
the training, a posttest was administered to the partici-
pants. 
Results: In total, 81 physicians participated in our re-
search, showing that short-term training has positive ef-
fects on the knowledge level of healthcare professionals 
about HIV/AIDS. Regarding recognizing signs and symp-
toms of HIV infection, the mean score before training was 
6.02±1.94, while the mean score after training was 
8.65±1.26 (p <0.05). The mean level of knowledge re-
garding treatment success and life expectancy before and 
after training were 7.79±2, and 9.38±1.17, respectively (p 
<0.05). 
Conclusions: PE can bring about positive changes in the 
attitudes and behaviors of healthcare professionals. The 
effectiveness of these trainings in raising HIV awareness 
is essential in breaking down false beliefs, developing 
positive communication skills, and providing healthcare 
services to patients. 
Keywords: Awareness, HIV, postgraduate education 

ÖZ 
Amaç HIV/AIDS konusunda sağlık çalışanlarının bilgi ve 
farkındalık düzeyini artırmak amacıyla verilen mezuniyet 
sonrası eğitimler (MSE), HIV ile yaşayan bireylere sağlık 
hizmet sunumunu olumlu etkilemektedir. Bu çalışmada 
HIV/AIDS konusunda verilen eğitimin hekim davranışları-
na etkisinin araştırılması amaçlanmıştır. 
Materyal ve Metot: Sakarya Eğitim ve Araştırma Hasta-
nesi'nde çalışan tüm hekimler 22 Mart 2023 tarihinde bir 
günlük HIV/AIDS eğitimine davet edildi. Ön test ile başla-
yan eğitim, yaklaşık 70 dakika sürmüş ve eğitim sonrası 
katılımcılara son test uygulanmıştır.  
Bulgular: Araştırmamıza toplam 81 hekim katılmış olup, 
kısa süreli eğitimlerin sağlık çalışanlarının HIV/AIDS 
konusundaki bilgi düzeyinde olumlu etkiler sağladığını 
göstermektedir. HIV enfeksiyonu belirti ve bulgularını 
tanıma açısından eğitim öncesi ortalama puan 6,02±1,94 
iken eğitim sonrası ortalama 8,65±1,26 (p <0,05) idi. Te-
davi başarısı ve beklenen yaşam süresi ile ilgili bilgi puan 
ortalaması eğitim öncesi ve sonrası sırasıyla 7,79±2 ve 
9,38±1,17 (p <0,05) idi.  
Sonuç: MSE sağlık çalışanlarının tutum ve davranışların-
da olumlu değişikliklere neden olabilmektedir. Bu eğitim-
lerin HIV bilincini artırma konusundaki etkinliği, yanlış 
inançların azaltılması, olumlu iletişim becerilerinin gelişti-
rilmesi ve hastalara sağlık hizmeti sunumu için önem arz 
etmektedir.   
Anahtar Kelimeler: Farkındalık, HIV, mezuniyet sonrası 
eğitim 
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INTRODUCTION 

The human immunodeficiency virus / acquired im-

munodeficiency syndrome (HIV/AIDS) pandemic is 

a major health problem worldwide.1 Healthcare pro-

fessionals providing healthcare to these patients 

must update information and awareness about the 

disease to protect the health of the patient and the 

community.2 The prejudice against the disease 

among healthcare professionals involved in the man-

agement of HIV/AIDS is a significant problem. Dis-

criminatory behavior in service delivery is a signifi-

cant barrier to individuals with HIV/AIDS accessing 

treatment.3 Concern about being discriminated 

against reduces the likelihood of individuals living 

with HIV applying to treatment institutions and neg-

atively affects the patient's self-confidence.4 

Healthcare professionals need to have accurate in-

formation about HIV/AIDS. 

Various studies conducted in our country have re-

vealed that healthcare professionals generally need 

postgraduate education (PE) on HIV/AIDS.5-7 

There is evidence that postgraduate short-term HIV/

AIDS training can be very useful in dealing with this 

problem. Short-term training provides healthcare 

professionals with the basic knowledge they need 

about HIV/AIDS, helping patients to receive the 

proper counselling. These trainings make healthcare 

professionals more aware of HIV/AIDS by explain-

ing how it is transmitted, how it should be prevent-

ed, and how it is treated. In addition, there have been 

significant developments regarding the disease in the 

last 10 years. For example, the use of pre-exposure 

prophylaxis (PREP), which has been implemented 

since 2015, is of great importance in preventing the 

disease. However, it is natural that physicians who 

graduated before 2015 and work in different disci-

plines are unaware of these developments. New de-

velopments that emerge in the field and are critically 

important in preventing disease can be conveyed to 

healthcare professionals through PE.  

Prejudice and discriminatory attitudes among 

healthcare professionals may lead to treatment rejec-

tion among individuals with HIV/AIDS.3 The risk of 

transmission for patients receiving adequate treat-

ment is reduced to deficient levels. Today, it is well 

known that " undetectable = untransmutable" is very 

valuable for public health in individuals with HIV/

AIDS receiving appropriate treatment. 

In the absence of such information, stigma and dis-

crimination against individuals with HIV/AIDS may 

persist, which may limit patients' access to 

healthcare services and negatively affect treatments. 

Therefore, appropriate measures to educate and raise 

awareness of healthcare professionals play a critical 

role in reducing the effects of the disease and pro-

tecting and promoting health. The focus of this study 

is to examine the benefits of short-term HIV/AIDS 

PE for physicians working in tertiary hospitals.  

 

MATERIALS AND METHODS 

Ethics Approval: Ethical approval for the study was 

obtained from the Sakarya University Medical Fac-

ulty Non-Interventional Ethics Committee. 

(31.10.2023 date, and E-71522473-050.01.04-

300108-316 number)  

Participants: All physicians working at the Sakarya 

University Training and Research Hospital 

(SAUTRH) are invited to the study. 

Educational Intervention: The research is an educa-

tional intervention study in which participant scores 

are compared before and after the education on 

HIV / AIDS. On March 22, 2023, a PE conference 

titled “Approach to Individuals Living with HIV and 

Recognizing Infection” was organized in the central 

conference hall of the SAUTRH. A pretest was con-

ducted by researchers before the training. The partic-

ipants were provided with training that included 

current basic information about HIV/AIDS. In this 

training, HIV/AIDS transmission routes, monitoring 

and treatment methods, and U=U 

(Undetectable=Untransmutable) information were 

conveyed. The training duration was 70 minutes. 

Survey: Before and after the conference, a five-stage 

Likert-type scale was applied to all participants to 

evaluate HIV awareness and approach and to meas-

ure participant knowledge and attitudes. All ques-

tions were asked to the participants in a way that 

they could fill out from their mobile phones, and the 

participants filled out the survey anonymously with-

out specifying their name, surname, phone number, 

and e-mail address. 

Pre- and Post-tests: The pretest and posttest results 

were recorded online for easy data analysis and 

comparison. The pretest was administered before the 

conference and measured the participants' initial 

knowledge and attitudes. The posttest was adminis-

tered after the conference to assess the participants' 

post-conference knowledge and attitudes. 

Statistical Analysis: Likert-type scores provided by 

participants has been used as statistical values. De-

scriptive statistics were presented as frequency ta-

bles, mean ± STD-Standard Deviation values. Stu-

dent t-test was used for the comparative analysis of 

the scores before and after the training; the statistical 

significance value was determined as p<0.05, and 

the statistical study was carried out with statistical 

modules in MS Office 365 Excel program version 

2407 / 16.0.17830.20166. 

 

RESULTS 

A total of 81 physicians participated in our research. 

When pre- and post-training scores were analyzed, a 

 

https://paperpile.com/c/8IVvSv/PCFjx
https://paperpile.com/c/8IVvSv/PKPa
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statistically significant increase in recognizing signs 

and symptoms associated with HIV infection was 

observed. Regarding recognizing the signs and 

symptoms of HIV infection, the mean before the 

training was 6.02±1.94, while after the training the 

mean was 8.65±1.26 (p < 0.05). The mean 

knowledge of treatment success and life expectancy 

was 7.79±2.00 before the training and 9.38±1.17 

after the training (p <0.05). 

There was no significant change in the patient's will-

ingness to consult an Infectious Diseases specialist 

for testing when HIV infection was suspected. In the 

case of wanting to take the individual initiative in 

requesting HIV-related testing, no statistically sig-

nificant difference was found before and after the 

training. A significant statistical increase has been 

observed in the knowledge of "individuals living 

with HIV to achieve a healthy life span with current 

treatments."  After the training, a significant positive 

change was observed in providing healthcare to peo-

ple living with HIV who used their treatment regu-

larly and who have undetectable virus levels. This 

reflects a safer attitude towards the possible risk of 

HIV transmission. 

The t-test analysis results applied to the data set are 

shown in Table 1. According to the table data, there 

is a statistically significant positive increase for four 

statements and a statistically significant positive 

decrease for one statement. The differences for the 

other six statements are not statistically significant. 

How the Likert mean scores of the participant state-

ments change with the training is shown in Figure 1. 

 

 

Table 1. Changes in Likert score averages of different expressions before and after the training and statistical 
significance values.  

Expression Before 
training 

After  
training 

t-
Test 

p-value 

Mean±SD Mean±SD 

I recognize most of the signs and symptoms associated with HIV 
infection. 

6.02 ± 1.94 8.65 ± 1.26 -8.88 0.05* 

When I suspect HIV infection, I would like the patient to be re-
ferred to an infectious disease specialist for testing. 

7.82 ± 2.81 7.55  ± 3.34 0.16 0.05 

When I suspect HIV infection, I ask the patient for an HIV test 
myself. 

9.13 ± 1.74 9.13  ± 1.74 0.00 0.05 

With current treatments, individuals living with HIV can achieve 
almost the same life expectancy and quality as healthy individuals. 

7.79 ± 2.00 9.38  ± 1.17 -5.39 0.05* 

A patient living with HIV and using their treatment regularly and 
whose blood level of the virus is undetectable is considered to be 
practically untransmutable 

6.40 ± 2.84 9.55  ± 1.02 -8.19 0.05* 

I do not hesitate to provide any healthcare services/interventional 
procedures to patients living with HIV and whose virus is unde-
tectable in the blood with treatment. 

5.84 ± 2.92 8.58 ±   2.09 -6.00 0.05* 

Would you be worried about touching the sheets on which a per-
son living with HIV is sleeping? 

4.53 ± 3.15 2.63 ± 2.42 3.74 0.05* 

Do you concern about receiving blood from someone living with 
HIV? 

7.74 ± 2.59 5.50  ± 3.24 1.45 0.05 

Would you concerned about performing dressing changes/minor 
surgery on someone living with HIV? 

7.24 ± 2.86 5.22  ± 3.07 1.27 0.05 

Would you be concerned about performing diagnostic or therapeu-
tic interventions on someone living with HIV? 

7.56 ± 2.6 5.50 ±  2.94 1.48 0.05 

Do you worry about performing surgery on someone living with 
HIV? 

7.97 ± 2.55 5.82 ± 2.97 1.55 0.05 

*: In the analysis, the p-significance value was accepted as 0.05, and the difference in these expressions is statistically significant.  
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Figure 1. The change in the average Likert scores of the expressions with a statistically significant difference 
before and after the training given. (Likert min - max score: 1-10). 

DISCUSSION AND CONCLUSION 

In this study, a significant increase in the ability to 

recognize signs and symptoms associated with HIV 

infection was found after training. The fact that the 

mean score after PE was significantly higher than 

the pre-training score is significant for the early di-

agnosis and proper management of HIV infection.9 

Early diagnosis of HIV infection can increase the 

patient's chances of having better health and reduce 

the risk of infecting others.8 There are many studies 

in the literature showing that similar training pro-

grams are effective in increasing the knowledge, 

attitudes and skills of health workers about HIV/

AIDS.10 It has been suggested that such PE may 

increase the capacity of health workers to provide 

better service to their patients and help control HIV 

infection more effectively in the community. 

Our results show that the training program has in-

creased the participants' knowledge level in recog-

nizing the signs and symptoms associated with HIV 

infection. The participants began to identify better 

the signs and symptoms associated with HIV infec-

tion. PE may help health professionals assess pa-

tients' conditions and make accurate diagnoses more 

effectively. The training has increased the partici-

pants' awareness of HIV infection. This allows them 

to communicate more empathetically and conscious-

ly with patients. It shows that the training program 

increased knowledge and understanding about HIV 

infection and increased the participants' competence 

in this area. 

The knowledge that individuals living with HIV can 

achieve the same life expectancy and quality as 

healthy individuals with current treatments can lead 

to several positive outcomes for healthcare profes-

sionals. Healthcare professionals with a higher level 

of knowledge can provide their patients with more 

hope and motivation and increase patients' hopes for 

a positive future. Physicians with increased 

knowledge can provide better patient-physician 

communication.11 

Healthcare professionals should be aware that pa-

tients with HIV who consistently take their medica-

tion and have undetectable virus levels do not trans-

mit the infection.12 Correct counselling is one of the 

contributions of this information to the provision of 

health services. Healthcare professionals can reas-

sure HIV-positive patients by providing them with 

accurate information. Patients can have healthier 

sexual relationships knowing that the risk of infect-

ing their partners during sexual intercourse is low.  

Providing patients with up-to-date and accurate in-

formation increases treatment adherence. When they 

keep their viral load under control with regular treat-

https://paperpile.com/c/8IVvSv/FlMW
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ment, they remain loyal to their treatment, knowing 

that they do not pose a risk to society. With the re-

duction in the risk of HIV infection transmission, 

preventing new infections in society reduces health 

expenditures. In addition, healthcare professionals 

who learn that the treatment is not contagious exhib-

it a more positive attitude toward stigmatization.13 

As a result of PE, people's anxiety towards people 

living with HIV decreases. This also develops more 

empathy and understanding towards HIV-positive 

individuals.14 Proper understanding of HIV transmis-

sion routes and raising public awareness are essen-

tial parts of supporting people living with HIV. The 

dissemination of such educational programs increas-

es public support and cooperation.15  

The most important limitation of our study is that it 

was conducted in a single center with few partici-

pants. If it could be done in a multicenter manner, 

our data would be stronger. 

In conclusion, having up-to-date treatment infor-

mation among healthcare professionals contributes 

to the positive interaction between individuals and 

society in the fight against HIV/AIDS. These results 

support the importance of training programs that can 

increase the ability of healthcare professionals to 

recognize HIV-related symptoms better. Such train-

ing should be implemented and updated for many 

healthcare professionals. 
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ABSTRACT 
Objective: Cisplatin (CIS) is a powerful chemotherapeu-
tic agent that has long been used alone or in combination 
in the treatment of various cancers. However, the toxicity 
of CIS in various tissues limits its use. Gallic acid (GAL) 
has anti-microbial, anti-inflammatory, and anti-tumor 
properties. Since GAL has broad biological properties and 
exhibits antioxidant activity, this study aimed to investi-
gate the effect of GAL on CIS-induced cardiotoxicity in 
H9c2 cardiomyocyte cell lines. 
Materials and Methods: H9c2 cardiomyocyte cells as 
control (CON), CIS, and GAL25, GAL50 in combination 
along with CIS were used. In the analyses made, glutathi-
one (GSH) and glutathione peroxidase (GSH-Px) enzyme 
activity, lipid peroxidation levels, inflammation markers 
IL1β, IL 6, and TNF α, Total Oxidant/ Antioxidant (TOS 
and TAS) status, reactive oxygen species (ROS) and 
caspase (Casp 3-9) activity in the cells were determined.  
Results: CIS treatment caused cardiomyocyte cell toxicity 
and increased Casp 3-9, ROS, IL 1β, TNF α, IL 6, TOS, 
and MDA levels while decreasing GSH-Px, GSH, and 
TAS levels. Increased inflammation and impaired oxidant/
antioxidant balance in cardiomyocyte cells after CIS treat-
ment were regulated by GAL treatment. 
Conclusions: GAL treatment was found to have a protec-
tive effect on CIS-induced cardiotoxicity in cardiomyo-
cyte cells. 
Keywords: Cardiotoxicity, cisplatin, gallic acid, H9c2 
cardiomyocyte, oxidative stress  

ÖZ 
Amaç: Sisplatin (CIS), çeşitli kanserlerin tedavisinde uzun 
süredir tek başına veya kombinasyon halinde kullanılan 
güçlü bir kemoterapötik ajandır. Bununla birlikte, CIS'in 
çeşitli dokulardaki toksisitesi kullanımını sınırlamaktadır. 
Gallik asit (GAL) anti-enflamatuar, anti-mikrobiyal ve anti
-tümör gibi özelliklere sahiptir. GAL'in geniş biyolojik 
özelliklere sahip olması ve antioksidan aktivite sergilemesi 
sebebiyle bu çalışmada GAL'in H9c2 kardiyomiyosit hüc-
re hatlarında CIS kaynaklı kardiyotoksite üzerindeki etki-
sinin araştırılması amaçlanmıştır. 
Materyal ve Metot: Kontrol (CON) olarak H9c2 kardiyo-
miyosit hücreleri, CIS ve CIS ile birlikte GAL25, GAL50 
kombinasyonları kullanılmıştır. Çalışmada yapılan analiz-
lerde kardiyomiyosit hücrelerinde Total Antioksidan/
Oksidan (TAS ve TOS) durumu, inflamasyon belirteçleri 
TNF α, IL 1β ve IL 6, lipid peroksidasyon düzeyleri, glu-
tatyon (GSH) ve glutatyon peroksidaz (GSH-Px) enzim 
aktivitesi, reaktif oksijen türleri (ROS) ve kaspaz aktivitesi 
(Casp 3-9) belirlenmiştir. 
Bulgular: Sonuçlar, CIS tedavisinin kardiyomiyosit hüc-
resinde toksisiteye neden olduğunu ve Casp 3-9, ROS, IL 
1β, TNF α, IL 6, MDA ve TOS seviyelerini artırırken 
GSH-Px, GSH ve TAS seviyelerini azalttığını gösterdi. 
CIS tedavisi sonrasında kardiyomiyosit hücrelerinde artan 
inflamasyon ve bozulan oksidan/antioksidan dengesi GAL 
tedavisi ile düzenlenmiştir. 
Sonuç: GAL tedavisinin kardiyomiyosit hücrelerinde CIS 
kaynaklı kardiyotoksisite üzerinde koruyucu bir etkiye 
sahip olduğu bulunmuştur. 
Anahtar Kelimeler: Gallik asit, H9c2 kardiyomiyosit, 
kardiyotoksisite, oksidatif stres, sisplatin 
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INTRODUCTION 

Cisplatin (CIS) is a powerful chemotherapeutic 

agent that has long been used in the treatment of 

various cancers.1 However, the toxicity of CIS in 

various tissues limits its use.2 Although the anti-

cancer effects of CIS are well understood, the mech-

anisms of toxicity in non-cancerous tissues are poor-

ly understood. There is evidence that oxidative stress 

(OS)3 and inflammation4 are essential factors in CIS 

toxicity. CIS exerts its anticancer activity by induc-

ing reactive oxygen species (ROS) that trigger cell 

death and DNA damage.5 However, in addition to 

these desired effects on cancer cells, CIS causes 

toxicity by inducing the same effects on other cells 

in the body, including the myocardium.2 Mitochon-

drial dysfunction due to increased ROS and subse-

quent activation of the apoptotic pathway has been 

reported as another essential mechanism involved in 

the pathogenesis of CIS toxicity.6 In addition, exist-

ing reports indicate that inflammation markers play 

an essential role in CIS toxicity.7  

By clarifying the multifactorial physiopathological 

mechanisms underlying the cardiotoxic effects of 

CIS, it may be able to reduce its side effects during 

treatment. Although various mechanisms related to 

the cardiotoxic effects of CIS, including increased 

OS and inflammation, have been suggested, no clear 

conclusion has been reached, and research on this 

issue continues.8,9 The effects of adding antioxidant 

and anti-inflammatory compounds to CIS chemo-

therapy to slow CIS-induced myocyte damage have 

been studied, but the results are uncertain. There-

fore, in vitro and in vivo preclinical studies should 

be continued.   

Many plants, such as sumac, thuja, and green tea, 

contain Gallic acid (GAL), a flavinoid, as part of 

their structure.5 GAL has a wide range of biological 

activities, including anti-microbial, antioxidant, and 

anti-inflammatory properties.10 Recent studies have 

shown that GAL is effective in preventing CIS-

induced damage in many tissues.11,12 On the other 

hand, we were not able to find any studies on the 

regulatory effect of GAL on the cardiotoxicity in-

duced by CIS. 

This study aimed to investigate CIS-induced cardio-

toxicity and the regulatory effect of GAL in the 

H9c2 cell. For this purpose, H9c2 cells, which are 

widely preferred in experimental myocardial injury 

in vitro models, were used. Caspase activation (Casp 

3 and 9), markers of total antioxidant and oxidant 

status (TAS and TOS) levels, GSH, GSH-Px, and 

lipid peroxidation and markers of inflammation lev-

els (TNF α, IL 1β, and IL 6) were analyzed to deter-

mine the damage caused by CIS in H9c2 cells. 

 

 

MATERIALS AND METHODS 

Ethics Committee Approval: This research was car-

ried out using cells propagated through commercial-

ly available cell culture. Ethics committee approval 

is not required in this study. The study was conduct-

ed following the international declaration, guide-

lines, etc. 

Cell Culture: The growth medium for the cells used 

in the study, Dulbecco's modified Eagle's medium 

(DMEM), was supplemented with 10% fetal bovine 

serum (FBS) and 1% antibiotics. The cells were pas-

saged and divided into four groups after reaching 80

-85% confluence, and then this process was repeated 

(6 repetitions for each group). Cells in T25 culture 

flasks were cultured in an incubator (95% air, 5% 

CO2, and 37 ºC). At the end of the incubation period, 

trypsin-EDTA-(0.25%) was used to detach the cells 

from the bottom of the flask. 

Experimental Groups: The H9c2 cell line was di-

vided into four groups. 

CON (n;6), H9c2 cells in this group were not treated 

with any treatment, and were incubated (24 h). 

CIS (n;6), H9c2 cells in this group were treated with 

40 μM CIS, and were incubated (24 h).2,9 

GAL25 (n;6), H9c2 cells in this group were pre-

treated with 25 μM GAL13 3 hours before 40 μM 

CIS treatment, followed by 40 μM CIS treatment, 

and were incubated (24 h). 

GAL50 (n;6), H9c2 cells in this group were pre-

treated with 50 μM GAL13 3 hours before 40 μM 

CIS treatment, followed by 40 μM CIS treatment, 

and were incubated (24 h). 

Cell Homogenate Preparation Steps: Following the 

kit instructions, the cells for each group were added 

to separate Eppendorf tubes and centrifuged (1000 

rpm, 20 min). The following steps were followed: 

Using a pipette, the supernatants were removed from 

the top of the Eppendorf tubes, and the cell pellets 

underneath were diluted in PBS to a concentration of 

1x106 cells/ml. The cardiomyocyte cell structure was 

lysed by freeze-thaw repetition, and the mixture was 

centrifuged at 4°C (3000 rpm, 10 min.) after remov-

ing the cytoplasmic components. Any supernatants 

were removed by automated pipetting and trans-

ferred to new sterile tubes for further analysis. 

Caspase, Reactive Oxygen Species, and Inflamma-

tion Markers Levels: Caspase, ROS, and inflamma-

tion marker levels in cardiomyocyte cell superna-

tants were determined (ELISA kit). According to the 

kit protocol and the manufacturer's instructions, the 

following steps were followed: supernatants were 

incubated (37°C, 60 min) according to the specified 

protocols, the supernatant and standard samples 

were transferred into 96-well plates, and incubated, 

washing steps were applied and staining solutions 

were added and incubated at 37°C temperature for 
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15 min. At the end of all these procedures, a stop 

solution was added, and an ELISA spectrophotome-

ter was used to read the absorbance values (Bio Tek 

EL808 14,15 

Total Antioxidant/Oxidant Status Levels: Superna-

tants of the samples were used for TAS and TOS 

analyses, and the following steps were followed for 

TAS and TOS level measurement according to the 

kit protocol and the manufacturer's instructions. 

Sample supernatants were mixed with Reagent 1 

buffer, and the absorbance was measured by an ELI-

SA reader (TAS 660 nm, TOS 530 nm after incuba-

tion). Then Reagent-2 buffer was added, and absorb-

ance was measured by ELISA reader (TAS 660 nm, 

TOS 530 nm after incubation) (second absorbance 

value).14 For TAS analysis, each sample data was 

calculated using the kit’s standard (equivalent to 1 

mmol/L of Trolox). For TOS analysis, the assay was 

calibrated with hydrogen peroxide, and the results 

are expressed in micromolar hydrogen peroxide 

equivalents per litre (μmol H2O2 equivalents/L). The 

percentage ratio of the TOS to the TAS was accept-

ed as the oxidative stress index (OSI), an indicator 

of the degree of oxidative stress. For calculations, 

the resulting unit of TAS, mmol Trolox eq/L, was 

converted to μmol Trolox eq/L, and the OSI value 

was calculated using the following formula: OSI = 

[TOS (µM H2O2 eq/L) / TAS (µmol Trolox eq /L)] × 

100. 

Glutathione, Glutathione Peroxidase, and Lipid 

Peroxidation Levels: Cardiomyocyte cell GSH, 

GSH-Px, and Lipid peroxidation (malondialdehyde, 

MDA) levels were measured with a V-730 UV spec-

trophotometer (Japan).  

In the experiment (MDA), cell groups were diluted 

1/9 (2,25 ml) with thiobarbituric acid (TBARS) so-

lution. A mixture of 1/9 of TBARS and 0.25 ml 

phosphate buffer was used as a blind. Samples and 

blinds were placed in boiling water, cooled, and cen-

trifuged at 3500 RPM. The top pink-coloured liquid 

was taken and read against the blind in a spectropho-

tometer at 532 nm wavelength in a cuvette with 1 

cm light transmission. The solutions required for 

GSH determination were 10% trichloroacetic acid 

(TCA) solution and Tris-II buffer. 0.1 ml of cell 

homogenate and 0.4 ml of TCA were transferred to 

an Eppendorf tube, mixed, and centrifuged. Then 0.4 

ml supernatant was taken into a glass tube, and 2.0 

ml Tris-II and 0.1 ml DTNB were added. It was read 

at 412 nm wavelength with a spectrophotometer. 

Solutions required for GSH-Px determination: Tris-I 

buffer solution, GSH solution, CHPO (cumene-

hydroperoxide) solution, 10% TCA solution, Tris-II 

buffer, DTNB [5,5 dithiobis (2 nitrobenzoic acid)] 

solution. 0.5 ml cell homogenate, 0.3 ml Tris-I HCl, 

0.1 ml CHPO were mixed, and 0.1 ml GSH was 

added. It was kept at room temperature for 10 

minutes, and 1.0 ml TCA was added and centri-

fuged. Then 0.1 ml supernatant was taken into a 

glass tube, and 2 ml Tris-II and 0.1 ml DTNB were 

added. It was read with a spectrophotometer at a 

wavelength of 412 nm.14,15 

Statistical Analysis: Data analyses were performed 

with SPSS (ver. 17.0, software, USA) software, and 

all data were expressed as mean ± standard deviation 

(SD). A one-way ANOVA, Post-hoc Tukey test was 

used to evaluate all data showing statistically signifi-

cant differences between groups. A value of p≤ 0.05 

was considered statistically significant. 

 

RESULTS 

GAL treatment modulated the increase in ROS, and 

Casp 3-9 levels in CIS-treated cardiomyocyte cells 

(Figure 1). A significant increase in ROS (Figure 

1A), Casp 3 (Figure 1B), and Casp 9 (Figure 1C) 

levels was observed in the CIS-treated group com-

pared to CON, GAL25, and GAL50 groups 

(p≤0.001). Significant reductions were obtained in 

both H9c2 embryonic cardiomyocytes pre-treated 

with 25 and 50 μM GAL for ROS, and Casp 3-9 

levels. However, the CIS-induced and disturbed oxi-

dant/antioxidant balance was further regulated by 50 

μM GAL. 

 

Figure 1. Effect of GAL on ROS (A), Casp 3 (B), and 9 (C) levels in 
cardiomyocytes after CIS-induced cardiomyotoxicity. (mean ± SD); (a: p≤ 
0.001 vs CON group; b: p≤ 0.001 vs CIS group; c: p≤ 0.001 vs GAL25 group). 
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GAL treatment modulated the increase in inflamma-

tion marker levels in CIS-treated cardiomyocyte 

cells (Figure 2). A significant increase in IL 1β 

(Figure 2A), IL 6 (Figure 2B), and TNF α (Figure 

2C) levels was observed in the CIS-treated group 

compared to CON, GAL25, and GAL50 groups 

(p≤0.001). Significant reductions were obtained in 

both H9c2 embryonic cardiomyocytes pre-treated 

with 25 and 50 μM GAL for TNF α, IL 1β, and IL 6 

levels. However, the CIS-induced and disturbed in-

flammatory cytokines balance was further regulated 

by 50 μM GAL. 

GAL therapy regulated the increase in lipid peroxi-

dation (MDA) and disturbance of the antioxidant 

balance (GSH, GSH-Px, and TAS) levels in CIS-

treated cardiomyocyte cells (Figure 3 and 4). A sig-

nificant decrease in GSH (Figure 3A), GSH-Px 

(Figure 3B), and TAS (Figure 4B) levels was ob-

served in the CIS-treated group compared to CON, 

GAL25, and GAL50 groups (p≤ 0.001). A signifi-

cant increase in MDA (Figure 3C), TOS (Figure 

4A), and OSI (Figure 4C) levels was observed in the 

CIS-treated group compared to CON, GAL25, and 

GAL50 groups (p≤0.001). Elevated MDA, TOS, and 

OSI levels and reduced GSH, GSH-Px, and TAS 

levels following CIS therapy in cardiomyocytes 

were regulated by GAL therapy. However, the CIS-

induced and disturbed oxidant/antioxidant balance 

was further regulated by 50 μM GAL. 

 

Figure 2. Effect of GAL on IL 1β (A), IL 6 (B), and TNF α (C) levels in 
cardiomyocytes after CIS-induced cardiomyotoxicity. (mean ± SD); (a: p≤ 
0.001 vs CON group; b: p≤ 0.001 vs CIS group; c: p≤ 0.001 vs GAL25 group).  

Figure 3. Effect of GAL on GSH (A), GSH-Px (B), and MDA (C) lev-
els in cardiomyocytes after CIS-induced cardiomyotoxicity. (mean ± SD); 
(a: p≤ 0.001 vs CON group; b: p≤ 0.001 vs CIS group; c: p≤ 0.001 vs GAL25 group). 
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DISCUSSION AND CONCLUSION 

In this study, we planned to understand the mecha-

nisms underlying CIS-induced cardiotoxicity and to 

determine new therapeutic strategies using GAL to 

prevent cardiotoxicity, we treated H9c2 cells with 

CIS. To investigate the efficacy of GAL in the pre-

vention of cardiotoxicity, we applied GAL at two 

different doses. Our results showed that CIS treat-

ment caused a substantial increase in inflammation 

indices, apoptosis, and OS, as well as a decrease in 

antioxidant capacity. However, different doses of 

GAL pre-treatment decreased cardiomyocytes dam-

age. 

Many studies have suggested that CIS increases 

ROS levels and lipid peroxidation while decreasing 

the activity of antioxidant enzymes.16-18 In this con-

text, several antioxidant molecules have been tested 

in studies predicting that they may prevent toxicity 

by reducing CIS-induced OS.19,20 It has been report-

ed that CIS causes OS, inflammation and mitochon-

drial dysfunction in rat kidney and testis tissues, 

while GAL has a protective role against CIS toxici-

ty.5,11,12 On the other hand, there are no reports on 

the effect of GAL on CIS cardiotoxicity. This study 

demonstrated that in myocyte cells, MDA levels 

increased in the CIS-treated groups compared to the 

CON group. Simultaneously, GSH and GSH-Px 

enzyme activities decreased. With the observed de-

crease in cardiac GSH values and increase in MDA 

values, the reduction in GSH-Px enzyme activity 

may be evidence of OS caused by CIS therapy. In-

deed, similar studies have reported a marked de-

crease in antioxidant capacity with a marked in-

crease in MDA levels in the heart and other tissues 

following CIS therapy.16,19 In our study, we ob-

served a significant improvement in the CIS groups 

with two different doses of GAL pre-treatment. The 

ROS, MDA, TOS, and OSI increase with CIS treat-

ment was significantly reduced in both the GAL25/

GAL50 groups. This significant improvement was 

more pronounced in the GAL50 group. Furthermore, 

we found that although TAS, GSH levels, and GSH-

Px activities decreased in the CIS group compared to 

the CON group, these values increased substantially 

in the GAL groups compared to the CIS group. 

CIS has been reported to increase the expression of 

pro-inflammatory signalling molecules through 

stimulation of certain signalling pathways.21 Most 

previous publications have found that the increase in 

CIS toxicity is significantly paralleled by an increase 

in TNF α, IL 1β, and IL 6 values.22,23 Kim et al. 

found that STAT6-/- mice, which produce much less 

TNF α, IL 1β, and IL 6 are protected from CIS-

induced ototoxicity.23 The literature suggests that 

activation of pro-inflammatory cytokines in cardio-

myocytes may be involved in the physiopathological 

process of CIS-induced cardiotoxicity. To this end, 

we analysed the levels of inflammatory markers 

after the administration of CIS to cardiomyocytes, 

and we found a significant increase in TNF α, IL 1β, 

and IL6 values in the CIS treatment groups com-

pared to the CON group. A role for GAL in reducing 

inflammation-related damage in various tissues has 

been reported in some studies.24 There are also stud-

ies reporting the therapeutic effects of GAL on car-

diotoxicity by suppressing inflammatory signalling 

pathways.25 In this study, we have shown that GAL 

can protect cardiomyocytes from inflammatory dam-

age. We observed that TNF α, IL 1β, and IL6 values 

were markedly decreased in pretreated GAL25 and 

GAL50 groups compared to the CIS group. We also 

found that a dose of 50 µM GAL was more effec-

tive. These results suggest that the cardiotoxic ef-

fects of CIS chemotherapy may be reduced by GAL 

treatment. 

It has been reported in the literature that it supports 

cell apoptosis through activation of various pro-

apoptotic pathways.18 Previous studies have shown 

Figure 4. Effect of GAL on TOS (A), TAS (B), and OSI (C) levels 
in cardiomyocytes after CIS-induced cardiomyotoxicity. (mean ± SD); 
(a: p≤ 0.001 vs CON group; b: p≤ 0.001 vs CIS group; c: p≤ 0.001 vs GAL25 group). 
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that mitochondrial dysfunction due to increased 

ROS and consequent activation of the apoptotic 

pathway is involved in the pathogenesis of CIS tox-

icity.6 Casp 3-9 are frequently used in studies to 

evaluate apoptosis, as activation of these caspases is 

an irreversible step that induces apoptosis.15 Inflam-

matory responses, OS and apoptosis were observed 

after CIS treatment in this study. We examined Casp 

3-9 levels after CIS treatment of cardiomyocyte 

cells. We found a substantial upregulation in Casp 3-

9 in the CIS groups compared to the CON group. 

Previous studies have suggested that CIS causes up-

regulation of Casp 3 and down-regulation of Bcl-

2.5,21 Qian et al. determined that the activity of Casp 

9 and Casp 3 increased significantly after CIS appli-

cation in H9c2 cells.26 GAL has been shown to have 

pharmacological potential in the regulation of vari-

ous cellular and molecular processes, such as apop-

tosis and autophagy. 27 Tanaka et al. found that GAL 

suppressed Casp 3 activity and apoptosis-related 

gene expression and increased cell viability in hu-

man and mouse hepatoma cells.28 Ahlatci reported 

that GAL treatment against glutamate-induced cyto-

toxicity in C6 cells increased cell viability and de-

creased Casp 3 activity.29 In our study, we observed 

an essential improvement in the CIS groups with 

GAL pre-treatment. Casp 3-9 levels were substan-

tially reduced in the GAL25 and GAL50 groups 

compared to the CIS group. The improvement was 

more pronounced in the GAL50 group. Thus, using 

the H9c2 cell, we showed that GAL prevented a CIS

-induced increase in OS and inflammation in cardiac 

tissue and also prevented the induction of caspases. 

In conclusion, the results of this in vitro study sug-

gest that CIS is cardiotoxic, and GAL may be a po-

tential candidate to ameliorate CIS-induced cardio-

toxicity. Based on the physio-pathological mecha-

nisms of CIS cardiotoxicity, it is essential to find 

treatments that reduce the side effects of the drug. 

Therefore, it would be beneficial to investigate fur-

ther the effects of GAL treatment in cancer patients 

treated with CIS in the hope of reducing CIS-

induced cardiotoxicity. 
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ABSTRACT 
Objective: The study aims to classify healthcare users by 
disability level and identify service-related issues while 
also comparing private and public hospitals. 
Materials and Methods: The scope of this descriptive, 
cross-sectional study includes patients visiting the outpa-
tient services of one private and one public hospital. A 
face-to-face questionnaire was conducted with 181 outpa-
tients from private hospitals and 180 from public hospi-
tals. Data meeting normality were analyzed using descrip-
tive statistics, factor analysis, correlation, and variance 
analysis. 
Results: 51.2% of healthcare service users reported expe-
riencing at least minor difficulties in one or more areas of 
disability. Among the scale factors according to institution 
type, there is a significant difference only in the social 
security dimension (t=9.20, p<0.000). Significant differ-
ences were found in the social security dimension (F = 
4.50, p < 0.05) and the auxiliary factors dimension (F = 
3.26, p < 0.01) between the groups based on their level of 
disability. There was a statistically significant negative 
relationship between the institution variable and the social 
security dimension (r=-0.437, p<0.000) and the access (r=
-0.215, p<0.000). On the other hand, significant positive 
relationships were determined between the institution 
variable and the psychological (r=0.294, p<0.000) and the 
physical/environmental dimensions (r=0.138, p<0.000). 
Conclusions: Disability-related problems in private and 
public hospitals relate to social security and auxiliary 
factors. State hospitals should improve physical and envi-
ronmental conditions, such as ramps, seating quality, and 
signage. Additionally, private hospitals need to address 
social security coverage and ensure that all types of 
healthcare services are included. 
Keywords: Disability level, disabled health service users, 
polyclinic service. 

ÖZ 
Amaç: Bu çalışma, sağlık hizmeti kullanıcılarını engellilik 
seviyelerine göre sınıflandırmayı ve hizmetle ilgili sorun-
ları belirlemeyi, ayrıca özel ve kamu hastanelerini karşı-
laştırmayı amaçlamaktadır. 
Materyal ve Metot: Tanımlayıcı ve kesitsel türdeki bu 
çalışmanın kapsamı, bir özel ve bir kamu hastanesinin 
poliklinik hizmetlerine başvuran hastaları içermektedir. 
181 özel hastane ve 180 kamu hastanesinden hasta ile yüz 
yüze anket yapılmıştır. Normallik şartlarını sağlayan veri-
ler tanımlayıcı istatistikler, faktör analizi, korelasyon ve 
varyans analizi ile analiz edilmiştir. 
Bulgular: Sağlık hizmeti kullanıcılarının %51,2'si bir 
veya daha fazla engellilik alanında en azından küçük zor-
luklar yaşadığını bildirdi. Kurum türüne göre ölçek faktör-
lerinden sadece sosyal güvenlik boyutunda anlamlı farklı-
lık bulunmaktadır (t=9,20, p<0,000). Engellilik düzeyine 
göre gruplar arasında sosyal güvenlik boyutunda (F = 
4,50, p < 0,05) ve yardımcı faktörler boyutunda (F = 3,26, 
p < 0,01) anlamlı farklılıklar bulunmuştur. Kurum değiş-
keni ile sosyal güvenlik boyutu (r=-0,437, p<0,000) ve 
erişim (r=-0,215, p<0,000) arasında istatistiksel olarak 
anlamlı negatif ilişki vardı. Diğer taraftan kurum değişkeni 
ile psikolojik (r=0,294, p<0,000) ve fiziksel/çevresel bo-
yutlar (r=0,138, p<0,000) arasında pozitif yönde anlamlı 
ilişkiler saptanmıştır. 
Sonuç: Engellilikle ilgili sorunlar, özel ve kamu hastane-
lerinde sosyal güvenlik ve yardımcı faktörlerle ilişkilidir. 
Kamu hastaneleri, rampalar, oturma kalitesi ve işaretleme 
gibi fiziksel ve çevresel koşulları iyileştirmelidir. Ayrıca, 
özel hastaneler sosyal güvenlik kapsamını gözden geçir-
meli ve tüm sağlık hizmetlerinin dahil edilmesini sağlama-
lıdır. 
Anahtar Kelimeler: Engellilik düzeyi, engellilik sağlık 
hizmeti kullanıcıları, poliklinik hizmeti. 
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INTRODUCTION 

People with disabilities are among the disadvantaged 

groups in terms of social inclusion and access to 

public services. It is stated that approximately 15% 

of the world's population is disabled.1 According to 

the 2023 report by TÜİK2 (Turkish Statistical Insti-

tute), which uses the Washington group scale,3,4 the 

total percentage of the population with any disability 

in Türkiye was found to be 12.6%. The proportion 

of disabled individuals among those utilizing health 

services is relatively high. According to a study by 

Dejong et al.,5 disabled individuals (among adults of 

the same age range) constitute 34% of those who 

visit a doctor, 41% of those who are prescribed med-

ication, and nearly 50% of those who are treated and 

discharged from a health facility.  

Disability is defined as a limitation that prevents 

individuals from performing vital activities due to 

the loss of mental, emotional, and social abilities for 

various reasons, whether congenital or acquired.6 

This definition reflects a medical perspective. How-

ever, disability definitions can vary depending on 

the viewpoint. From the social model point of view, 

disability is not a medical issue but a political and, 

consequently, a social one. Therefore, the main bar-

rier is not the physical impairments, but the societal 

mindset imposed on the individual. In summary, it is 

not the disabilities that hinder individuals but the 

society that fails to provide quality services and con-

sider the needs of disabled individuals.7 

Today, a disabled person is defined as someone 

who, due to congenital or postnatal factors affecting 

their appearance, function, mobility, cognition, and 

personal care, is restricted in many aspects of life 

due to societal or administrative decisions and pref-

erences.8 When evaluated from the perspective of 

the social model, the problems faced by individuals 

due to any physical impairment are caused by socie-

tal or administrative decisions and preferences. In 

this regard, managers at all levels should prioritize 

designs suitable for people with different levels of 

abilities and various human conditions with a holis-

tic and inclusive philosophy of universal design 

when designing programs, services, products, and 

systems. The situation is no different in the provi-

sion of health services.  

In this context, this study aims to classify health 

service users according to their level of disability 

from the broadest perspective and to identify the 

problems they encounter during the service.  

 

MATERIALS AND METHODS 

Ethics Committee Approval 

Approval for this research was obtained from the 

Scientific Studies and Ethics Committee of Istanbul 

Sabahattin Zaim University (Date: 28.02.2023, deci-

sion no: 2023/02). The study was conducted in both 

a public hospital and a private hospital. Institutional 

permission was obtained from both hospitals for the 

research. Additionally, participants completed an 

informed consent form prior to the administration of 

the survey. 

Study Design and Sample: This study was descrip-

tive and cross-sectional in nature. The population of 

the research consisted of patients who applied for 

outpatient services at two hospitals, one public and 

one private. According to information obtained from 

the statistical units of the hospitals, the total average 

monthly number of outpatients is 77,069. The sam-

ple size from this known population was calculated 

using the sample calculation formula with a 95% 

confidence interval, a 5% margin of error, and a 0.50 

probability of occurrence, as shown in the formula 

below. 

 
The sample size was determined to be 383. Since 

comparisons between the two hospitals and equaliz-

ing the representation of both groups were intended, 

quota sampling was used as the sampling method. 

Analyses were conducted with data from 361 partici-

pants. 

Data Collection Tools:  In line with the aim of the 

study, the following questions are sought to be an-

swered: 

•What are the problems encountered by health ser-

vice users while receiving health services? 

•Do these problems vary depending on the disability 

levels of the health service users? 

•Do the problems encountered by disabled individu-

als using health services differ depending on the 

type of hospital (private/public)? 

The data to answer these questions were collected 

using the following scales. In the first part of the 

research, a questionnaire consisting of seven ques-

tions created by the researchers was used to obtain 

the demographic information of the participants. In 

the second part of the research, the Washington 

Group's disability question set, designed to deter-

mine the level of disability from the broadest per-

spective, was employed to assess the functionality 

levels of individuals. These functionalities are meas-

ured using a 4-point Likert-type question set that 

evaluates the degrees of difficulty in vision, commu-

nication, hearing, cognitive abilities, personal care, 

and mobility. This question set, prepared by the 

Washington Group, is also utilized by the Ministry 

of Family and Social Services.2-4 

In the third and final part, a 21-question, 5-point 

Likert-type scale titled "Problems Faced by Disabled 

Individuals in Accessing Health Care," developed by 
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Kördeve9 was used. The scale consists of four sub-

dimensions addressing the issues encountered by 

disabled individuals in accessing healthcare.10 The 

first dimension, termed service access, refers to the 

availability of disabled parking at the healthcare 

facility, ease of appointment scheduling, and priority 

in the queue. The second dimension encompasses 

psychological factors, defining the relationship be-

tween healthcare personnel and disabled patients. 

The third dimension pertains to social security cov-

erage and whether all types of healthcare services 

are covered by social security. Lastly, the auxiliary 

factors dimension includes aspects such as the pres-

ence of light and sound stimuli and the stress condi-

tions of disabled individuals.  

The overall Cronbach's alpha value of the scale was 

determined to be 0.795. The reliability coefficients 

of the dimensions ranged from 0.892 to 0.527. The 

total explanatory power of the scale was found to be 

58.7%. 

Statistical Analysis: The data were analyzed using 

the IBM SPSS 24 program. After the data were en-

tered into the program, percentage and frequency 

distributions were used to determine the participants' 

descriptive characteristics and healthcare prefer-

ences. To validate the scale’s construct and validity 

with current data, exploratory factor analysis and 

reliability analyses were conducted, followed by 

normality tests before proceeding with further anal-

yses. 

First of all, the disability level among the partici-

pants was determined by evaluating the Washington 

scale. Then, an independent samples t-test was con-

ducted to determine whether the problems encoun-

tered by participants in accessing services varied 

based on whether the institution was private or pub-

lic. An ANOVA test was conducted to assess wheth-

er the problems experienced by participants in ac-

cessing healthcare varied according to their level of 

disability. Lastly, correlation analysis was applied to 

reveal the relationships between the corporate varia-

ble and the scale dimensions of health care. Statisti-

cal significance accepted p<0.05. 

 

RESULTS 

Table 1 provides a summary of the participants' de-

mographic characteristics and healthcare prefer-

ences. The majority of participants were male 

(57.1%) and aged 26–35 (30.7%). A significant por-

tion of the sample held a bachelor’s degree (39.9%) 

and earned between 0–8500 Turkish lira monthly 

(43.5%). In terms of institutional preference, there 

was a near-equal distribution between public 

(50.1%) and private (49.9%) institutions. Notably, 

60.1% of participants preferred to receive healthcare 

services alone, and 37.1% preferred state hospitals 

for their medical care, followed by Private Hospitals 

(25.5%) and Education Research Hospitals (18.6%). 

A notable portion also prefers to visit a Family Phy-

sician (16.1%), while a small fraction chooses other 

institutions (2.7%).  

Table 1. Distribution of patients’ descriptive characteristics. 

Characteristics n (%) 

Gender Male 206 (57.1) 
Female 155 (42.9) 

Age 18-25 90 (24.9) 
26-35 111 (30.7) 
36-45 80 (22.2) 
46 and older 80(22.2) 

Education Associate degree 78 (21.6) 
Bachelor’s degree 144 (39.9) 
Master’s degree 120 (33.2) 
Doctorate degree 19 (5.3) 

Income Level (Monthly) 0-8500 157 (43.5) 
8501-20000 133 (36.8) 
Over 20001 71 (19.7) 

Institution Public 181 (50.1) 
Private 180 (49.9) 

Which one do you prefer to receive health 
care? 

I go alone 217 (60.1) 
I go with the companion 144(39.9) 

What is your preferred healthcare institu-
tion for receiving medical services? 

State Hospital 134 (37.1) 
Private Hospital 92 (25.5) 
Education Research Hospital 67 (18.6) 
Family Physician 58 (16.1) 
Another 10 (2.7) 

Total 361 (100) 
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The results of the Washington Scale, administered to 

determine the level of disability among participants, 

are presented in Table 2. According to the data, the 

majority of participants (48.8%) did not experience 

any difficulties, while the smallest group (3.6%) 

were disabled in at least one area. Furthermore, 

51.2% of healthcare service users reported experi-

encing at least minor difficulties in one or more are-

as of disability. 

An independent samples t-test was conducted to 

determine whether the problems encountered by 

participants in accessing services varied based on 

whether the institution was private or public. The 

results of the test are presented in Table 3. The anal-

ysis revealed a significant difference only in the so-

cial security dimension (t = 9.20, p <0.000) among 

the scale factors based on institutional type. No sig-

nificant differences were found in the dimensions of 

access, psychological support, assistance, and physi-

cal and environmental factors. Specifically, the aver-

age score for the social security dimension was 

found to be significantly higher in public hospitals 

compared to private hospitals.  

An ANOVA test was conducted to assess whether 

the problems experienced by participants in access-

ing healthcare varied according to their level of disa-

bility. The test results are presented in Table 4. Sig-

nificant differences were found in the social security 

dimension (F = 4.50, p < 0.05) and the auxiliary 

factors dimension (F = 3.26, p < 0.01) between the 

groups based on their level of disability. 

To further investigate these differences, a Tukey 

Honestly Significant Difference test was performed. 

The analysis revealed that the average score for the 

social security dimension was significantly higher 

for participants experiencing severe difficulty in at 

least one area compared to those with minor difficul-

ty. Additionally, participants with moderate difficul-

ty in at least one area had a higher average score in 

the social security dimension compared to those 

without any difficulty. In the auxiliary factors di-

mension, it was found that individuals experiencing 

some difficulty in at least one area had a significant-

ly higher average score compared to those who re-

ported no difficulty. This difference was statistically 

significant.  

Table 2. Disability level in the research sample. 

Disability level n (%) 

Those who never have difficulty 176 (48.8) 
Have difficulties in at least one area 143 (39.6) 
Challenged in at least one area 29 (8.0) 
Disabled in at least one area 13 (3.6) 
Total 361 (100) 

Table 3. Independent samples t-test analysis according to Institution variable.  

Institution 
Public Private 

t-test 
n= 180 n=181 

Mean±SD Mean±SD   

Social Security 3.49±1.18 2.37±1.14 9.20*** 
Access 2.95±0.84 2.58±0.83 4.18 
Psychological 3.46±0.74 3.91±0.73 -5.82 
Auxiliary 2.99±0.80 2.94±0.85 0.57 
Physical and Environmental 3.25±0.83 3.48±0.85 -2.63 

***: p < 0.001. 

Table 4. Results of variance analysis according to obstacle level variable. 

  

1. Those who 
never have 
difficulty 

2. Have difficul-
ties in at least one 

area 

3. Challenged 
in at least one 

area 

4. Disabled in 
at least one 

area F Differ. 
n=176 n=143 n=29 n=13 

Mean±SD Mean±SD Mean±SD Mean±SD 

Social Security 3.05±1.30 2.73±1.26 3.46±1.17 2.31±1.13 4.50* 
3>2 
3>4 

Access 2.77±0.83 2.78±0.87 2.51±0.87 3.15±0.71 1.81 - 
Psychological 3.65±0.69 3.81±0.80 3.53±0.92 3.31±0.96 2.79 - 
Auxiliary 2.88±0.81 3.13±0.78 2.81±0.84 2.75±1.20 3.26** 2>1 
Physical and Environmental 3.39±0.82 3.33±0.88 3.49±0.80 3.09±0.91 0.78 - 

*: p <0.05; **: p <0.01. 
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Finally, correlation analysis was applied to reveal 

the relationships between the corporate variable and 

the scale dimensions of health care. The results indi-

cated that there was a nearly consistent relationship 

between the type of hospital (private or public) and 

the issues encountered, highlighting both the direc-

tion and strength of these associations. The test re-

sults are summarized in Table 5 as follows: There 

was a statistically significant negative relationship 

between the institution variable and the social secu-

rity dimension (r=-0.437, p<0.000) and the access 

(r=-0.215, p<0.000). On the other hand, significant 

positive relationships were determined between the 

institution variable and the psychological (r=0.294, 

p<0.000) and the physical/environmental dimen-

sions (r=0.138, p<0.000). The social security dimen-

sion showed significant positive relationships with 

the access (r=0.103, p<0.05), the auxiliary factors 

(r=0.173, p<0.01), and the physical/environmental 

dimensions (r=0.248, p<0.01). However, there was 

no statistically significant relationship between the 

social security variable and psychological sub-

dimension. The access dimension with the psycho-

logical variable (r=0.131, p<0.01), auxiliary 

(r=0.185, p<0.01), and physical and environmental 

dimension (r=0.102, p<0.05) was concluded to have 

a statistically significant relationship with positive 

direction.  

A statistically significant positive relationship was 

determined between the psychological variable and 

the auxiliary dimension (r=0.323, p<0.01) and the 

environmental dimension (r=0.512, p<0.01). A sta-

tistically significant positive relationship was deter-

mined between the auxiliary variable and only the 

physical/environmental dimension (r=0.399, 

p<0.01).  

Table 5. Correlation test results. 

  
Institution 

Type 
Social 

Security 
Access Psychological Auxiliary 

Physical 
and Envi-
ronmental 

Institution Type (Private-
Public) 

1           

Social Security -0.437** 1         
Access -0.215** 0.103* 1       
Psychological 0.294** -0.007 0.131** 1     
Auxiliary -0.030 0.173** 0.185** 0.323** 1   
Physical and Environmental 0.138** 0.248** 0.102* 0.512** 0.399** 1 

*: p <0.05; **: p <0.01. 

DISCUSSION AND CONCLUSION 

This study aimed to determine the impact of disabil-

ity levels on the challenges faced by healthcare us-

ers, particularly focusing on whether the type of 

service provider (private or public) and the level of 

disability influence these challenges. The findings 

revealed that 51.2% of healthcare users experience 

at least minor difficulties in one or more areas of 

disability. This prevalence aligns with previous stud-

ies, including those by Dejong et al.5 and Danayiyen 

et al.,8 which reported similar rates of disability 

among healthcare users. In a study conducted in 

Australia, 26.9% (90/334) of participants reported a 

disability in at least one area.11 This rate is higher 

than the studies mentioned above.  

The study sought to address the question, “What are 

the problems healthcare users face when receiving 

healthcare?” To answer this, the research analyzed 

various sub-dimensions related to the challenges 

faced by disabled individuals in healthcare settings. 

Statistically significant correlations were found be-

tween social security, access, utility, physical, and 

environmental dimensions, indicating that these fac-

tors are interrelated and impact healthcare experi-

ences. 

The study also found significant relationships be-

tween access variables and psychological, auxiliary, 

physical, and environmental dimensions. De Klerk 

et al.12 noted that travel distance affects access to 

physiotherapy and occupational therapy, emphasiz-

ing the need for hospitals to be accessible and 

equipped with appropriate signage and support for 

disabled individuals. Some studies highlighted barri-

ers faced by economically disadvantaged popula-

tions in accessing healthcare, such as service devel-

opment failures, lack of prioritization, and insuffi-

cient resources.7,10,13 These barriers are exacerbated 

for disabled individuals, affecting their access to 

care. 

A key finding of this study was that individuals re-

ceiving services from public hospitals experience 

fewer difficulties related to social security compared 

to those using private hospitals. This difference may 

be attributed to the economic situation of disabled 

individuals.14,15 The results suggest that social secu-

rity issues significantly influence the choice of 

healthcare provider, with higher social security 

scores observed among those with severe disabilities 
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compared to those with less difficulty. It was ob-

served that disabled individuals experience difficul-

ties in accessing many healthcare services, including 

basic health services.16,17 For example, the study, 

conducted with 270 participants aged 15 years and 

older, each with at least 40% disability, investigated 

the challenges faced by individuals with disabilities 

in accessing healthcare across various hospitals in 

Northern India. Specifically, there were no appropri-

ate ramps, accessible stairways, or specially de-

signed toilets, which are essential for facilitating 

mobility and ensuring a comfortable and safe experi-

ence for disabled patients.14 These findings under-

score the critical need for improvements in hospital 

infrastructure to make healthcare facilities more ac-

cessible and inclusive for individuals with disabili-

ties. Notably, the study revealed that problems en-

countered by disabled individuals in public versus 

private hospitals primarily relate to social security 

and auxiliary factors. This suggests a need for public 

hospitals to improve physical and environmental 

accessibility. For instance, evaluating and enhancing 

ramp and stair conditions, the quality of seating in 

waiting areas, and the presence of directional sign-

age could be crucial for better accommodating disa-

bled patients.9,17,14 Health administrators are required 

to facilitate the receipt of health services by disabled 

individuals by making necessary arrangements at all 

stages of the service process, starting from the con-

struction and location selection of health institution 

buildings and by taking necessary preventive 

measures. 

In conclusion, as Türkiye continues to develop a 

care-oriented social policy that integrates medical 

and social models, it is crucial for healthcare manag-

ers and designers to adopt a holistic and inclusive 

approach to service design. This approach should 

accommodate various levels of disability and ensure 

accessibility. The study has limitations, including 

the focus on just two hospitals and the reliance on 

self-reported data, which may be affected by social 

factors. An additional limitation is the selection of a 

non-probability sampling method; furthermore, this 

situation may prevent us from reaching the desired 

sample size. Future research should address these 

limitations by including a broader range of 

healthcare settings and inpatients and using diverse 

methodologies. Despite these limitations, the study 

provides valuable insights into the challenges faced 

by disabled individuals in healthcare settings. It 

highlights the need for targeted improvements in 

both public and private healthcare facilities. 
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ABSTRACT 
Objective: To compare the in vitro growth-inhibitory 
effects of the commonly used chemotherapeutic combina-
tions folinic acid, 5-fluorouracil, and oxaliplatin 
(FOLFOX) and folinic acid, 5-fluorouracil, and irinotecan 
(FOLFIRI) on colon cancer cells (HT29 and CaCo-2 
cells). 
Materials and Methods: The viability of HT29 and Ca-
Co-2 cells treated with different concentrations of the 
FOLFOX and FOLFIRI combinations was evaluated us-
ing the MTT (3-(4,5-dimethylthiazolyl-2)-2,5-
diphenyltetrazolium bromide) assay.  
Results: FOLFOX and FOLFIRI combinations exhibited 
varying effects on the colon cancer cell lines, with HT29 
cells showing sensitivity, while CaCo-2 cells demonstrat-
ed resistance to these treatments. 
Conclusions: The results of this preliminary study will 
contribute to the development of effective and targeted 
clinical treatment strategies for colon cancer. 
Keywords: Colon cancer, drug combination, FOLFOX, 
FOLFIRI, growth-inhibitory effect 

ÖZ 
Amaç: Yaygın olarak kullanılan kemoterapötik kombinas-
yonlar olan folinik asit, 5-florourasil ve oksaliplatin 
(FOLFOX) ile folinik asit, 5-florourasil ve irinotekanın 
(FOLFIRI) kolon kanseri hücreleri (HT29 ve CaCo-2 hüc-
releri) üzerindeki in vitro büyümeyi inhibe edici etkilerini 
karşılaştırmak. 
Materyal ve Metot: FOLFOX ve FOLFIRI kombinasyon-
larının farklı konsantrasyonlarıyla tedavi edilen HT29 ve 
CaCo-2 hücrelerinin canlılığı MTT (3-(4,5-dimetiltiazolil-
2)-2,5-difeniltetrazolium bromür) testi kullanılarak değer-
lendirildi. 
Bulgular: FOLFOX ve FOLFIRI kombinasyonları kolon 
kanseri hücre hatları üzerinde farklı etkiler gösterdi, HT29 
hücreleri duyarlılık gösterirken, CaCo-2 hücreleri bu teda-
vilere direnç gösterdi. 
Sonuç: Bu ön çalışmanın sonuçları, kolon kanseri için 
etkili ve hedefli klinik tedavi stratejilerinin geliştirilmesine 
katkıda bulunacaktır. 
Anahtar Kelimeler: Antiproliferatif etki, FOLFIRI, FOL-
FOX, ilaç kombinasyonu, kolon kanseri 
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INTRODUCTION 

Cancer, which is one of the leading causes of death 

worldwide, is characterized by aberrant cell growth 

and spread. Colorectal cancer is the most common 

malignant tumor of the gastrointestinal tract and 

accounts for approximately 10%–15% of all cancer 

types.1 The etiology of colorectal cancer involves 

the accumulation of tumor suppressor gene muta-

tions in epithelial cells of the large intestine (also 

called the colon) or the rectum (the terminal part 

between the anus and intestine).2 However, tradi-

tional therapeutic methods, such as chemotherapy, 

radiotherapy, and surgical resection, have some limi-

tations, including low treatment compliance, low 

accuracy, high toxicity, and drug resistance.3 The 

application of the combination of traditional chemo-

therapeutic drugs is a promising strategy to increase 

treatment efficacy and mitigate side effects.4 For 

example, combinatorial therapies, such as the folinic 

acid (FA), 5-fluorouracil (5-FU), and oxaliplatin 

(OX) (FOLFOX) combination and the FA, 5-FU, 

and irinotecan (IRI) (FOLFIRI) combination are 

usually used for cancer treatment. These drug com-

binations target cancer cells through interaction with 

cancer cell components and mitigate drug resistance 

development.5 

FOLFOX, which is a widely used therapeutic com-

bination for colon cancer, comprises FA, 5-FU, and 

OX. OX, a platinum-based compound, inhibits DNA 

replication and transcription by cross-linking with 

DNA and consequently induces cellular apoptosis.6 

Meanwhile, 5-FU, a pyrimidine analog, inhibits the 

proliferation of cancer cells by interfering with nu-

cleic acid metabolism, which has critical roles in 

various stages of the cell cycle.7 Folinic acid potenti-

ates the efficacy of 5-FU.8,9 The second most com-

monly preferred chemotherapeutic combination for 

colon cancer is FOLFIRI, which comprises FA, 5-

FU, and IRI.10 IRI inhibits topoisomerase I, which 

unwinds the DNA helix during DNA replication, 

resulting in the induction of DNA breaks and cell 

death.11 Thus, FOLFOX and FOLFIRI combinations 

are effective therapeutics for colon cancer.12  

This study was carried out to evaluate the effective-

ness of various chemotherapy drugs used in clinical 

settings through a polychemotherapeutic approach. 

This preliminary research lays the groundwork for 

advanced preclinical studies and potential clinical 

applications at the cellular and molecular levels. The 

main objective is to examine the cellular effects of 

each drug combination (FOLFOX and FOLFIRI) to 

optimize treatment strategies.  

 

MATERIALS AND METHODS 

Ethics Committee Approval: This research utilized 

commercially available cell lines. As such, no ethics 

committee approval was necessary for this study. 

The research adhered to international declarations 

and guidelines. 

Preparation of Chemicals: IRI (I-4122, LC Labora-

tories, Woburn, MA, USA) and 5-FU (F6627, Sigma 

Aldrich, USA) were dissolved in dimethyl sulfoxide 

(DMSO, Sigma Aldrich), aliquoted, and stored at 

−80 °C. To mitigate the cytotoxic effect of DMSO, 

the concentration of DMSO in the culture medium 

was maintained at <0.1%. FA (PHR1541, Sigma 

Aldrich) and OX (O-7111, LC Laboratories, Wo-

burn, MA, USA) were dissolved in distilled water 

and stored at −80 °C. As FA is light-sensitive and 

labile, it was freshly prepared before the experiment. 

Cell Culture Studies: The colon cancer cell lines 

(HT29 and CaCo-2 cells) were obtained from the 

stocks of XXX, Faculty of Pharmacy, Animal Cell 

and Tissue Culture Laboratory. Cells were cultured 

in culture flasks with a medium (RPMI 1640 for 

HT29, EMEM for CaCo-2) containing 10% inacti-

vated fetal bovine serum (F0926, Sigma-Aldrich, 

USA), 1% L-glutamine (25030024, Gibco, USA), 

and 0.1% gentamicin (G1337, Sigma Aldrich) at 37 

°C and 5% CO2 in an incubator. Cultured HT29 and 

CaCo-2 cells were trypsinized using a trypsin-EDTA 

solution (T4049, Sigma Aldrich). The cells were 

transferred to 96-well culture plates (initial cell con-

centration = 5 × 104 cells/mL) in four replicates and 

cultured for 24 h in a humidified incubator at 37 °C 

and 5% CO2.  

Cell Viability Analysis: HT29 and CaCo-2 colon 

cancer cell lines were treated with 5-FU, FA, OX, 

and IRI, as well as their combinations (FOLFOX 

and FOLFIRI). An initial concentration of 100 µM 

was used, followed by serial dilution to create 7 dif-

ferent concentrations (1.56, 3.125, 6.25, 12.5, 25, 

50, 100 µM). Cells were incubated with the chemo-

therapeutic agents for 72 hours, and viability was 

assessed using the MTT (3-(4,5-dimethylthiazol-2-

yl)-2,5-diphenyltetrazolium bromide, Sigma Al-

drich, USA) assay at 24-hour intervals. After the 

incubation period, absorbance was measured at 570 

nm using an ELISA reader. The data of the treat-

ment groups were compared with those of the con-

trol group to obtain the half-maximal inhibitory con-

centration (IC50) values using GraphPad Prism® 

version 9.0.0 software. The cell viability percentage 

graphs were generated by comparing the growth-

inhibitory effects of chemotherapy drugs and their 

combinations on HT29 and CaCo-2 cell lines with 

those of the negative control. The cell viability per-

centage was calculated as follows: (% viability = ¼ 

A samples / A negative control x 100).13  

Statistical Analysis: The data are presented as the 

mean ± standard deviation (SD). Statistical analysis 

was performed using GraphPad Prism® version 
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9.0.0. Means were compared using a two-way analy-

sis of variance, followed by multiple comparison 

post-hoc tests.  

 

RESULTS 

The responses of the groups treated with chemother-

apeutic drugs and their combinations were compared 

with those of the negative control group. Percentage 

viability graphs were generated for each group. All 

values are presented as mean ± SD. The values of 

the treatment groups were normalized to those of the 

negative control group. 

As seen in Table 1, it was determined that IC50 val-

ues decreased with time in both HT29 and CaCo-2 

cell lines. This reveals that the drugs we use show 

increasing effectiveness over time and can inhibit 

cell viability at lower doses. There is a significant 

decrease, especially when the IC50 values at the 72nd 

hour are compared to the 24th hour. Additionally, 

the table shows that the IC50 value of FA cannot be 

calculated. FA is an agent used together with 5-FU 

in chemotherapy and increases the effectiveness of 5

-FU, and it does not have a cytotoxic effect on its 

own.  

Table 1. Half-maximal inhibitory concentration (IC₅₀) values. 

    CaCo-2     HT-29   
Drug (µM) 24 h 48 h 72 h 24 h 48 h 72 h 

5-Fluoroucil (5-FU) 129.2 ± 5.65 71.49 ± 3.54 45.43 ± 2.43 120.4 ± 7.81 50.25 ± 3.12 12.35 ± 1.01 
Folinic Acid (FA) * * * * * * 
5-FU+FA (FF) 76.37 ± 1.42 52.46 ± 1.99 29.58 ± 0.09 109.1 ± 2.04 27.59 ±2.01 5.767 ± 0.84 
Oxaliplatin (OX) 141.2 ± 3.78 11.46 ± 0.87 3.846 ± 1.05 46.02 ± 1.80 4.886 ± 1.044 2.058 ± 0.02 
Irinotecan (IRI) 131.1 ± 7.60 53.81 ± 2.56 12.6 ± 1.22 63.71 ± 1.93 14.32 ± 2.06 5.974 ± 1.04 
FOLFIRI (FF+IRI) 111.9 ± 7.53 21.01 ± 1.03 6.192 ± 0.78 60.66 ± 0.29 10.59 ± 1.021 3.763 ± 0.42 
FOLFOX (FF+OX) 106.2 ± 3.41 7.196 ± 1.17 2.434 ± 0.19 42.21 ± 2.61 3.386 ± 1.90 1.036 ± 0.03 

*: The viability of cells in the treatment groups marked with is higher than in the negative control, so the inhibition value could not be 
calculated; h:  hour. 

In the first step of the study, dose-response curves 

were generated for each chemotherapeutic agent in 

the HT29 and CaCo-2 colon cancer cell lines, as 

seen in Figure 1(a). In order to evaluate the potential 

antiproliferative effects of the chemotherapeutic 

agents on cancer cells, HT29 and Caco-2 cells were 

exposed to various concentrations of the test com-

pounds. An initial concentration of 100 µM was 

used for each drug, followed by serial dilutions.14 

After 72 hours of incubation, cell viability was then 

evaluated using the MTT assay, as described above. 

It was observed that the two cell lines responded 

differently to the treatments due to inherent biologi-

cal variability. Specifically, FA alone did not signifi-

cantly affect cell viability across the tested concen-

trations, as seen in the flat dose-response curve. In 

contrast, 5-FU, OX, and IRI reduced cell viability in 

a dose-dependent manner, with HT29 cells generally 

showing greater sensitivity than Caco-2 cells. 

Figure 1(b) shows the effect of FA and 5-FU on cell 

viability at the 72nd hour IC50 concentration in 

HT29 and CaCo-2 cell lines. As seen in the figure, 

using 5-FU together with FA increased the chemo-

therapeutic effect of 5-FU. Statistical analysis con-

firmed that the decrease in cell viability with the FF 

combination was significantly greater than the re-

duction observed with 5-FU or FA alone. Therefore, 

in this study, FA and 5-FU were evaluated together 

as a monochemotherapy agent, FF. 

 

Figure 1. Optimization of Folinic Acid and 5-Fluorouracil Combination and Dose-Response Curves. a: Dose-
response curves for folinic acid, 5-fluorouracil, irinotecan, and oxaliplatin in CaCo-2 and HT29 cells after 72 hours of treatment; b: Effect 
of IC50 values of folinic acid and 5-fluorouracil on cell viability after 72 hours; Results were analyzed using a two-way ANOVA test; 
****: p ≤ 0.0001; ***: p ≤ 0.0005; **: p ≤ 0.01; *: p ≤ 0.05 vs. FA. 
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Figure 2 and Figure 3 present the percentage viabil-

ity graphs of HT29 and CaCo-2 cell lines, respec-

tively, following treatment with FOLFOX and 

FOLFIRI combinations at various time points (24, 

48, and 72 hours) and doses determined under labor-

atory conditions. The data indicate that combining 

chemotherapy drugs is significantly more effective 

than using them separately, particularly in HT29 

cells, allowing for lower doses and reduced toxicity.  

While a significant decrease in cell viability was 

observed even during the 24-hour treatment period, 

it was determined that this decrease became more 

pronounced after 48 and 72 hours. This enhanced 

effect allows for the use of lower drug doses while 

maintaining therapeutic efficacy, which can help 

minimize the toxic side effects typically associated 

with higher doses. When Figure 3 was examined, it 

was seen that the effectiveness of both chemothera-

py combinations was more limited in CaCo-2 cells. 

Despite prolonged treatment times, it was deter-

mined that the viability rates of CaCo-2 cells re-

mained higher compared to HT29 cells. These find-

ings reinforce the importance of considering both 

drug combination and cell line variability when de-

signing chemotherapeutic regimens.15 

 

Figure 2. Percentage viability of HT29 cells after treatment with 5-fluorouracil + folinic acid (FF), oxaliplatin, 
irinotecan, (FF + oxaliplatin (FOLFOX)), and (FF + irinotecan (FOLFIRI). a and b:  24 hours; c and d: 48 hours; e and 
f: 72 hours; Results were analyzed using a two-way ANOVA test; ****: p ≤ 0.0001; ***: p ≤ 0.0005; **: p ≤ 0.01; *: p ≤ 0.05 vs. Negative 
Control. 
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Figure 3. Percentage viability of CaCo-2 cancer cells treated with 5-fluorouracil (FF), oxaliplatin, irinotecan, 
(FF + oxaliplatin (FOLFOX)), and (FF + irinotecan (FOLFIRI)). a and b:  24 hours; c and d: 48 hours; e and f: 72 hours; 
Results were analyzed using a two-way ANOVA test; ****: p ≤ 0.0001; ***: p ≤ 0.0005; **: p ≤ 0.01; *: p ≤ 0.05 vs. Negative Control.  

DISCUSSION AND CONCLUSION 

The most common therapeutic modality for cancer is 

chemotherapy, which involves the usage of one or 

more cytotoxic drugs. As cancer cells divide faster 

than healthy cells, they are highly sensitive to cyto-

toxic compounds. However, rapidly multiplying 

healthy cells, such as bone marrow and hair follicle 

cells, are also sensitive to cytotoxic compounds. 

Thus, the common side effects of chemotherapeutic 

drugs include decreased red blood cell count and 

hair loss. 

Chemotherapy is the mainstay treatment option for 

cancer despite side effects and the potential develop-

ment of drug resistance, especially in advanced stag-

es of cancer. Thus, efforts are ongoing to develop 

effective and tolerable anticancer drugs to mitigate 

drug resistance and side effects associated with 

chemotherapy.16 Combinatorial therapy, which in-

volves the application of a combination of chemo-

therapeutic drugs, is a promising treatment modality 

to suppress drug resistance and side effects, enhanc-

ing the therapeutic effect. This study aimed to pro-

vide evidence for developing new targeted treat-

ments by comparing the effects of chemotherapeutic 

combinations on HT29 and CaCo-2 colon cancer 

cells. The IC50 values of drugs against HT29 cells 

were lower than those against CaCo-2 cells, indicat-

ing increased sensitivity of HT29 cells to chemo-
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therapeutic drugs.17 Consistent with previous find-

ings, this study demonstrated that combination ther-

apy was effective at low doses of drugs, which can 

prevent high-dose-induced toxicity.18 Additionally, 

the drugs used in combination therapy prevent the 

division and proliferation of cancer cells through 

different mechanisms.19 FOLFOX and FOLFIRI 

exert synergistic effects by combining the DNA syn-

thesis-inhibiting property of 5-FU with the DNA-

damaging properties of OX and IRI. FA potentiates 

the efficacy of 5-FU, upregulating malignant cell 

death. This broad mechanism of action suppresses 

chemotherapy resistance.20 FOLFOX and FOLFIRI 

combinations time-dependently exerted antiprolifer-

ative on HT29 cells, significantly decreasing cell 

viability from 24 to 72 h of treatment. However, the 

viability rates of CaCo-2 cells were higher than 

those of HT29 cells even after prolonged treatment 

duration. As HT29 cells exhibit rapid division, they 

are highly sensitive to chemotherapeutic drugs that 

target cell division.21 The incidence of multidrug 

resistance, which prevents the cellular entry of 

chemotherapeutic agents, in CaCo-2 cells was higher 

than that in HT29 cells. Drug resistance, a major 

limiting factor for cancer treatment, often develops 

in patients with colorectal cancer during advanced 

cancer treatment.22 To overcome drug resistance, the 

application of a combination of chemotherapeutic 

agents has been proposed. The elucidation of the 

mechanisms of known chemotherapeutic drugs and 

their combinations and the factors related to chemo-

therapy resistance will aid in the selection of optimal 

treatment strategies.23 In this preliminary study, the 

effects of chemotherapeutic drugs on cells with dif-

ferent biological activities were examined. HT29 

and CaCo-2 cells isolated from patients with colon 

cancer are widely used in vitro models to evaluate 

the effects of potential therapeutics on colon cancer. 

In this study, FOLFOX and FOLFIRI combinations 

exerted differential growth-inhibitory effects on 

HT29 and CaCo-2 cells.24 This can be attributed to 

the differential biological properties and resistance 

mechanisms of cancer cells. Consistent with the 

findings of this study, previous studies have demon-

strated that oxaliplatin exerts growth-inhibitory ef-

fects against colon cancer cells by inducing cell 

death. HT29 cells were sensitive, whereas CaCo-2 

cells were resistant to oxaliplatin.25 One study re-

ported that CaCo-2 cells developed resistance to 

combination treatment and that the migration ability 

of CaCo-2 cells was higher than that of HT29 cells 

after combination treatment.26 Thus, the efficacies of 

FOLFOX and FOLFIRI combinations on HT29 and 

CaCo-2 cell lines varied depending on the biological 

properties of the cells.27 In addition to FOLFOX and 

FOLFIRI combinations, the FOLFOXIRI combina-

tion, which is effective against metastatic colorectal 

cancers, has been used in various clinics worldwide. 

However, the application of FOLFOXIRI is limited 

owing to its serious side effects.17 Hence, this study 

selected FOLFOX and FOLFIRI combinations due 

to their safety and tolerability profiles. The effects of 

the FOLFOXIRI combination will be evaluated in 

the future. In clinical practice, optimizing treatment 

durations and doses is critical for increasing treat-

ment effectiveness and minimizing side effects.28  

In conclusion, the findings of this study provide 

useful insights for the development of effective and 

targeted strategies for colon cancer. Additionally, 

the elucidation of the effects of drug combinations 

used in clinical chemotherapy will improve our un-

derstanding of the complex colorectal cancer patho-

genesis and aid in developing effective targeted 

treatments. In addition to known chemotherapy 

combinations, combinatorial therapies involving 

targeted agents can potentially increase treatment 

success. Future studies must investigate the effec-

tiveness of these combination strategies to improve 

the clinical outcomes of patients with colon cancer. 
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ABSTRACT 
Objective: This study aimed to determine the difficulties 
experienced by palliative care nurses during emergency 
care practice. 
Materials and Methods: This study reports the experi-
ences of 10 nurses working in the palliative care unit of a 
public hospital between February 2023 and May 2023 
regarding emergency care practices. A qualitative research 
design was used with semi-structured interviews and con-
tent analysis. 
Results: Four themes were identified from the analysis of 
the interview documents: 1) feelings in the face of emer-
gency, 2) factors that support emergency care practices, 3) 
factors that hinder emergency care practices, and 4) the 
development of emergency care practices. 
Conclusions: The most important factor preventing emer-
gency nursing practice in the palliative care service was 
insufficient staffing, especially during night shifts. The 
number of nurses was low, there was no support staff, and 
in case of possible cardiopulmonary resuscitation require-
ments, the treatment of other patients was interrupted. 
Identifying the factors that support and hinder emergency 
nursing practices will allow the development of strategies 
that will positively affect holistic care delivery by pallia-
tive care nurses. 
Keywords: Difficulties of palliative care, emergency care, 
nursing, qualitative research  

ÖZ 
Amaç: Bu çalışmanın amacı, palyatif bakım hemşireleri-
nin acil bakım uygulamalarında yaşadığı zorlukların belir-
lenmesidir. 
Materyal ve Metot: Bu çalışma, Şubat 2023 ile Mayıs 
2023 tarihleri arasında bir kamu hastanesinin palyatif ba-
kım ünitesinde çalışan 10 hemşirenin acil bakım uygula-
malarına ilişkin deneyimlerini aktarmaktadır. Yarı yapı-
landırılmış görüşmeler ve içerik analizi ile nitel bir araştır-
ma deseni kullanılmıştır.  
Bulgular: Görüşme dokümanlarının analizi sonucunda: 1) 
acil durum karşısında hissedilenler, 2) acil hemşirelik 
uygulamalarını destekleyici faktörler, 3) acil hemşirelik 
uygulamalarını engelleyici faktörler, 4) acil bakım uygula-
malarının geliştirilmesi olmak üzere dört tema belirlendi. 
Sonuç: Palyatif bakım servisinde acil hemşirelik uygula-
malarına engel olan en önemli faktörün personel yetersizli-
ği olduğu, özellikle gece mesailerinde hemşire sayısının az 
olduğu, destek personelinin bulunmadığı ve olası kardiyo-
pulmoner resüsitasyon gerekliliği durumunda diğer hasta-
ların tedavisinin aksadığı belirlendi. Acil hemşirelik uygu-
lamalarını destekleyen ve engelleyen faktörlerin belirlen-
mesi, palyatif bakım hemşirelerinin bütüncül bakım sunu-
munu olumlu yönde etkileyecek stratejilerin geliştirilmesi-
ne olanak sağlayacaktır. 
Anahtar Kelimeler: Acil bakım, hemşirelik, nitel araştır-
ma, palyatif bakımın zorlukları 
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INTRODUCTION 

Palliative care is a type of medical care provided by 

a specialized team in combination with curative 

treatment for patients of all ages with serious illness-

es. It is a holistic approach that focuses on relieving 

symptoms and distress associated with the illness, 

with the ultimate goal of improving the quality of 

life of the patient and their family.1 Palliative care is 

not confined to a particular ailment; instead, it can 

be administered at any stage of progression of an 

illness. It is provided concurrently with curative 

treatments, with the objective of assisting individu-

als afflicted with life-limiting illnesses in coping and 

enhancing their quality of life.2 

The palliative care process requires a multidiscipli-

nary team approach, and nurses are at the center of 

this field.3 Palliative care nurses (PCN) face many 

challenges, both physical and psychological while 

trying to provide emergency care to patients in the 

terminal phase of their lives. The reasons for these 

difficulties often include difficult symptom manage-

ment, professional burnout, and high workload. In 

addition, facing death and lack of education about 

the emergency care process were also shown to be 

important challenges.4 

The palliative care unit is an environment that re-

quires special understanding and has a high ethical 

sensitivity rate.5 Studies in the literature report that 

nurses working in palliative care clinics sometimes 

feel helpless and state that they have a stressful job.6 

However, in a qualitative study conducted with pal-

liative care nurses, 63.6% of patients experienced 

symptoms requiring emergency care, such as respir-

atory distress, and 90.9% were in pain. In the same 

study, it was reported that 54.5% of nurses had diffi-

culty performing CPR, and 54.5% had difficulty 

reaching a physician.5  

Accordingly, this study aimed to determine the diffi-

culties encountered by palliative care nurses during 

emergency care practices. 

 

MATERIALS AND METHODS 

Ethics Committee Approval: Ethics committee ap-

proval was obtained from the Social and Humanities 

Ethics Committee of a university (Date: 27.01.2023, 

decision no: 2023-1216), and official approval was 

obtained from the hospital where the study was per-

formed. The study was conducted in accordance 

with the principles set forth in the Declaration of 

Helsinki. Written informed consent was obtained 

before each interview, including consent for audio 

recording.  

Design and Theoretical Framework: The principal 

objective of qualitative research is to elucidate per-

ceptions and experiences.7 In this research, the phe-

nomenological approach, one of the qualitative re-

search methods, was chosen. The phenomenological 

hermeneutic approach attempts to understand a phe-

nomenon from the perspective of those who experi-

ence it and encompasses both the processes of un-

derstanding and interpretation.8 This study will pro-

vide insight into the difficulties and feelings faced 

by palliative care nurses during emergency care 

practices. 

Study Setting and Sample: The population com-

prised 12 nurses employed in the palliative care unit 

(PCU) of a state hospital in Türkiye, including the 

nurse who conducted the interviews. The inclusion 

criteria were as follows: participants were required 

to be willing to take part in the study, to be over the 

age of 18, and to have at least one year’s experience 

working as a PCN in a PCU. An interview with one 

nurse was included in the pilot study, and data satu-

ration was reached by interviewing a total of 10 

nurses. To guarantee the rigor of the study, the Con-

solidated Criteria for Reporting Qualitative Research 

(COREQ) checklist criteria were taken into account 

in the reporting process. 

Data Collection Tools: The data were collected be-

tween February 22, 2023, and May 20, 2023. A per-

sonal information form and a semi-structured inter-

view form were constructed based on a review of the 

relevant literature and used to collect the data.1-4,9 

The semi-structured interview form consisted of non

-directive and neutral open-ended questions, the 

objective of which was to ascertain the difficulties 

encountered by nurses in emergency care practice 

(Table 1). To ensure the content validity of the inter-

view form, two experts in the field with experience 

in research were consulted. 

 

Table 1. Semi-structured interview guide. 

What is emergency care, in your opinion? 
How do you feel when you encounter emergencies in your unit? 
What are the factors that support your emergency nursing practices in palliative care? (What are the factors that increase 
your motivation in this process?) 
What are the barriers/limitations you experience when providing emergency care to palliative care patients? 
What are your suggestions for improving emergency nursing approaches in palliative care? 
How would you relate palliative care to emergency nursing approaches? 
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The interviews were conducted by the first author, 

who was previously trained in qualitative interviews, 

specialized in emergency nursing, and was experi-

enced in palliative care. The interviews were con-

ducted in a quiet and private setting and lasted on 

average 20-40 minutes. The interviews were record-

ed with a voice recorder. Participants were encour-

aged to think deeply about the topic and to speak at 

length and in detail. At the conclusion of each inter-

view, the researcher provided a summary of the in-

terview to the participant, allowing the participant to 

supplement or clarify missing aspects of the topic.  

Statistical Analysis: Qualitative content analysis 

was conducted in accordance with the framework 

proposed by Graneheim and Lundman.10,11 The in-

terview text was divided into semantic segments, 

which are sections of text that carry a single mean-

ing relevant to the purpose of the study. As shown in 

Table 2, the units of meaning were summarized, 

coded, and finally grouped according to the overall 

content domain. The groupings formed the basis for 

interpreting and developing the emerging sub-

themes. All authors agreed on the conclusions. In 

addition, we applied Lincoln and Guba's four princi-

ples of credibility, transferability, dependability, and 

confirmability to ensure trustworthiness.12 

 

RESULTS 

It was determined that 70% of the nurses who partic-

ipated in the study were between the ages of 36-53 

years, 80% had a bachelor's degree, 60% had 16 

years or more of work experience, 80% willingly 

worked in the palliative care service, and 80% re-

ceived training about emergency nursing practices 

for palliative care patients. Table 3 shows the socio-

demographic and professional characteristics of the 

participants. 

As seen in Table 4, 4 themes and 24 sub-themes 

were obtained as a result of the analysis of the inter-

view documents. The first theme identified in Table 

4 highlights that nurses observe that most palliative 

care patients have life-threatening illnesses. As a 

result, they often encounter situations that require 

emergency intervention, such as severe pain, respira-

tory failure, airway obstruction, cardiac arrest, hypo-

glycemia, sudden changes in vital signs, sudden 

changes in consciousness, and urinary retention. The 

second theme reveals that the experiences of positive 

outcomes in care motivate palliative care nurses to 

provide emergency interventions. Factors such as 

receiving appreciation from patients' relatives, edu-

cating these relatives, and gaining experience 

through training in palliative care and emergency 

response support nurses in handling crises effective-

Table 2. Example of analysis process. 

Meaning unit Condensed meaning unit Interpretation Sub-theme Theme 

The biggest obstacle is the prob-
lem of physical conditions. In 
cases where basic life support is 
provided, and advanced life sup-
port is required, the location of the 
ward in the hospital is far from the 
teams (P2). 

The palliative care service is 
far from the code blue team. 
This situation is defined as an 
obstacle for emergency nursing 
practices in patients requiring 
advanced life support. 

The fact that the 
code blue team is 
far from the pal-
liative care servi-
ce creates an 
obstacle to emer-
gency care practi-
ces for patients 
who will receive 
advanced life 
support. 

Location of 
the unit with-
in the hospital 
  

Factors 
hindering 
emergency 
nursing 
practices in 
palliative 
care pa-
tients 

Table 3. Distribution of sociodemographic and work-related characteristics of nurses (N=10). 

Characteristics n (%) 

Age 21-35 years 3 (30) 
36-53 years 7 (70) 

Gender Female 10 (100) 
Education status Associate degree 2 (20) 

Bachelor's degree 8 (80) 
Marital status Married 9 (90) 

Single 1 (10) 
Length of time working as a nurse 1-5 years 1 (10) 

6-15 years 3 (30) 
+16 years 6 (60) 

Length of employment in current unit 0-5 years 6 (60) 
5-10 years 4 (40) 

Voluntary preference for unit of employment Yes 8 (80) 
No 2 (20) 

Status of receiving training on emergency nursing practices Yes 8 (80) 
No 2 (20) 
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ly. The third theme outlines the main barriers pre-

venting nurses from delivering emergency care in 

the palliative care unit. These barriers include staff 

shortages, particularly during night shifts, an insuffi-

cient number of nurses, a lack of support personnel, 

and concerns about interrupting the treatment of 

other patients during a potential emergency. Addi-

tionally, the physical location of the palliative care 

unit, being distant from the emergency department 

and security units, is frequently cited as a challenge. 

Other contributing factors include excessive work-

loads, exclusion of family members from the care 

process, inadequate physical resources in palliative 

care, and long shifts. Finally, theme 4, which was 

the most frequently mentioned, emphasizes the need 

to increase staffing levels. Related suggestions from 

participants include providing regular training on 

emergency nursing practices, improving the physical 

location and conditions of palliative care services, 

offering training to family members of patients, rec-

ognizing and appreciating the contributions of nurs-

es by management, and providing moral and psycho-

logical support to nursing staff. 

 

Table 4. Experiences of palliative care nurses regarding emergency care practices: Themes, sub-themes, 
quotes. 

Theme Sub-themes Quotes 

1- Feelings when faced 
with emergencies in palli-
ative care patients 
  

Excitement "I mean, when I encounter emergencies, first of all, of 
course, there is excitement. "(P4). 

Stress "When the patient is uncomfortable, I feel stressed until I see 
the patient relaxing. I get stressed because I want to get 
through that moment, I want to comfort the patient, so when 
I feel inadequate, when I cannot do something for the pa-
tient, I get more stressed." (P1) 

Rush “There's a rush to catch up, and there's a rush to inform my 
friend as soon as possible... If we're going to do a code blue, 
of course, there's a panic in that waiting period when we're 
going to do a code blue..." (P4) 

Sense of inadequacy "…I mean these kinds of things. I can sometimes feel inade-
quate because, after all, our patients may not return. I won-
der if there was something else I could have done." (P6) 

Anxiety “Patient relatives usually panic a lot, their aggressive be-
havior makes me very upset. Sometimes I get angry… 
When an intervention is made, I wonder if there was any-
thing else I should have done, if I did something wrong. Be-
cause our patients are of vital importance. I sometimes won-
der if there was anything else I could have done.” (P6) 

2-Factors supporting 
emergency nursing prac-
tices in palliative care 
patients 
  

Experience the positive 
results of care 

"When we give painkillers to a patient in pain, of course, our 
motivation increases when the patient is relieved...When our 
treatment is effective, we are happier, so when the patient is 
relieved, we are relieved..." (P8) 

Appreciation by patient 
relatives 

"...The patient's relatives also see these things; they think 
that the patient will die, but with your intervention, the pa-
tient does not die, and when the patient survives, the pa-
tient's relatives thank you. You feel good, too; we often expe-
rience such things in palliative care." (P3) 

Providing training to patient 
relatives 

“Patients who really need to be cared for by people who 
have received special care and special training, and those 
care needs to be taught to relatives.”  (P4) 

Training in emergency situ-
ations 

“These are the factors that support me to be quick when I 
give emergency care, to be confident in myself, to be sure 
that I am doing the right procedure..." (P2) 

Training on palliative care "The first of the factors that support nursing practices is the 
training I received, the specific training I received for the 
unit I work in, the certification programs I attended, and the 
training and experience I received and gained in the service. 
"(P2). 

Experiences gained “Yes, that's true. In other words, when the education re-
ceived is combined with previous experiences, both more 
accurate decisions are made and faster progress is made in 
emergency nursing care.”  (P2) 
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3- Factors hindering emer-
gency nursing practices in 
palliative care patients 
  

Insufficient staff "...There are patients who require continuous aspiration, 
whose saturation is constantly decreasing, who are connect-
ed to a mechanical ventilator or a home ventilator, and who 
we need to follow up continuously. Therefore, we have a lot 
of patients who require close follow-up. It is very difficult for 
us to follow up such patients when there is a lack of person-
nel. Lack of personnel is also one of the obstacles...." (P8) 

Location of the unit within 
the hospital, 

"Likewise, if our service was located close to the emergency 
department since our code blue team usually consists of 
emergency and intensive care staff, I think our service 
should have been close to there as well. It would have been 
easier for the doctor and the emergency team to reach the 
patient faster and for the patient to be transferred to the 
intensive care unit faster" (P4). 

Excessive workload “…for example, the excess of our workload, that is, the 
things that wear us out in these kinds of obstacles. The ex-
cess of our workload, for example, that is what affects us the 
most”. (P6) 

Lack of involvement of 
relatives in care 

"In other words, it is not the presence of the patient's rela-
tives, but the lack of support from the patient's relatives, not 
accepting the patient, and not supporting the care, that can 
be said to be an obstacle. Of course, there will be relatives... 
We take care of both the patient and their relatives with a 
multidisciplinary team." (P1) 

Physical inadequacies "…Technical features, for example, aspiration bags change 
frequently and do not adapt to the device, and these incom-
patibilities also obstruct us. Because I think speed is one of 
the most important factors for us. .... We experience obsta-
cles related to such physical conditions" (P3). 

Prolonged seizures “Having a large number of patients with a small staff, fre-
quent shifts, and a very long shift period (24 hours) are ma-
jor obstacles for us, and these factors wear us out both phys-
ically and mentally” (P6) 

4- Development of emer-
gency care practices 

Increasing the number of 
staff 

"…The number of staff can be increased... For example, staff 
shortage is important for us because we are always faced 
with emergencies" (P3). 

Providing regular training 
about emergency nursing 
practices 

"My suggestion for the development of emergency nursing 
approaches in palliative care is that there should be training 
at least once a year because there are new medical practic-
es. There are changing practices, and I would like to have 
the training to improve ourselves" (P4). 

Providing moral support to 
nurses 

"I would like us to be given moral support once in a while…. 
(P6). 

Improving the physical 
location and physical condi-
tions of the palliative care 
service 

“…Since terminal period patients require high care, physi-
cal conditions should be planned accordingly. Physical con-
ditions and personnel support should be planned based on 
the experience of nurses working in these wards... " (P2) 

Providing training to patient 
relatives 

"After discharge, we witnessed that a patient with a trache-
ostomy had an arrest due to a lack of regular aspiration. 
Therefore, it is important to provide regular training to the 
patient's relatives in a severe way" (P6). 

Providing psychological 
support to nurses 

"... There should be studies to increase our motivation; for 
example, I would like a psychologist to talk to us as they do 
with relatives and patients" (10). 

Appreciation by managers “I would like motivational activities to be planned... For 
example, to be appreciated, to receive moral support, I hon-
estly think that we should be supported" (P6). 

Table 4. Continue. 
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DISCUSSION AND CONCLUSION 

Nursing in the palliative care setting requires a broad 

range of skills.13 Nurses are responsible for recog-

nizing and relieving patients' symptoms, administer-

ing medications within their scope of practice, and 

collaborating with other professionals to optimize 

patient comfort and family harmony.14 Emergencies 

are common in the advanced stages of terminal ill-

ness and can be very stressful for the patient, the 

family, and healthcare professionals.15  No research 

was found to investigate the difficulties palliative 

care nurses experience during emergency nursing 

practice. Since there is no similar study in the litera-

ture, our study will be a reference for research and 

studies to be conducted in this framework. 

Uncontrolled pain is a common cause of patients in 

palliative care seeking acute care. Nearly one-tenth 

of emergency department visits by oncology patients 

in the final months of life are attributable to pain, 

while nearly 20% of patients who die in hospital are 

reported to have experienced some degree of pain.16 

The increasing prevalence of end-of-life pain in pal-

liative care suggests that healthcare providers work-

ing in this field should be committed to effective, 

efficient, and safe pain management.17 The nurses 

who participated in the study indicated that one of 

the most important factors that supports and moti-

vates them in providing emergency care is the relief 

of the patient's pain.  

Most palliative care emergencies can be anticipated 

and managed with preventive elective interventions 

by understanding the pathophysiology and natural 

history of the clinical situation. Early discussion 

with staff, patients, and families about what might 

happen can help avoid the stress of unexpected de-

velopments and the urgent clinical decisions need-

ed.18 In this study, the necessity for improved com-

munication between physicians, patients, and their 

relatives about the progression of the disease was 

identified as a barrier to effective emergency care 

practices. In support of our study results, the litera-

ture reported the need for shared decision-making 

decreases in acute and critical situations.19 In con-

trast, respect for patients and their families and re-

spect for their wishes is an expectation of the World 

Health Organization (WHO) for palliative care.20 In 

this regard, palliative care nurses and physicians 

should, as a matter of principle, select communica-

tion channels that are compatible with the needs and 

choices of the patient and family, ensure family in-

volvement in palliative care, and respect the needs 

and choices of the patient and the patient's family.21 

In a study that examined nurses' opinions about 

working in a palliative care unit, inadequate staffing 

increased nurses' workload and created difficulties in 

providing care.22 Consistent with the literature, par-

ticipants in this study reported that inadequate staff-

ing was a barrier to emergency nursing practice and 

that they experienced problems, mainly when they 

encountered emergencies during their shifts. In a 

study that examined the challenges encountered by 

healthcare professionals in the provision of palliative 

care, which supports the results of our study, exces-

sive workload and staffing shortages were reported 

as barriers to practice.21 

The functional and physical organization of pallia-

tive care units should be designed to ensure that the 

patients cared for can be intensively rehabilitated 

from medical, psychological, social and spiritual 

aspects.20 In this study, participants indicated that 

the distance of the palliative care service location 

from the code blue teams was a significant barrier to 

nursing practice in cases where basic life support is 

provided and advanced life support is required. In 

addition, nurses reported that a lack of equipment 

and inadequate physical conditions negatively im-

pacted the emergency care they provided to pallia-

tive care patients. In support of our study findings, 

the literature indicates that inadequate material and 

physical conditions are among the barriers that palli-

ative care nurses face in the caregiving process.22 

Palliative care workers can experience intense death 

anxiety due to frequent encounters with death and 

face significant problems such as stress, burnout, 

compassion fatigue, and decreased job satisfaction 

due to the difficulties they experience in providing 

care.21 In line with the literature, palliative care nurs-

es in this study highlighted the need for spiritual and 

psychological support for nurses as an important 

strategy to improve emergency nursing practice. 

When examining the training programs for palliative 

care services in Türkiye, it was reported that there 

are no postgraduate training programs in the field of 

nursing, and limited information about the care pro-

cess of palliative care services is provided in nursing 

education. However, according to the "Ministry of 

Health Regulation on Certified Education" issued on 

February 4, 2014, the palliative care nursing certifi-

cate program is considered a field of education and a 

certified education program was launched.23 In con-

trast, a study conducted in one palliative care service 

reported that only 27.5% of healthcare workers had 

palliative care certification.24 Palliative care nurses 

stated that regular training in emergency care prac-

tices would improve palliative care practices.  

In conclusion, the following recommendations can 

be made: to prepare and implement in-service train-

ing programs about emergency interventions fre-

quently encountered in palliative care wards, to in-

clude emergency nursing approaches in palliative 

care services within the course content of basic and 

advanced training programs, to increase the partici-

pation of nurses in certificate training programs in 

the field of palliative care nursing with the support 
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of the management, to identify the gaps in 

knowledge, attitude and practice related to emergen-

cy interventions in palliative care, and to follow cur-

rent guidelines in the field of emergency nursing 

practice. Furthermore, when determining the loca-

tion of palliative care services within the hospital, 

taking into account the opinions of experienced 

health care professionals in the field and locating 

them close to priority units such as emergency and 

intensive care services is a strategy that will improve 

the emergency care practices offered to palliative 

care patients. No research was found in our country 

that identifies the difficulties experienced by pallia-

tive care nurses in emergency care practices. It is 

thought that with this study, appropriate recommen-

dations and strategies for emergency care practices 

in palliative care services can be developed, and the 

quality of nursing care provided can be increased. It 

is not possible to generalize our findings without 

conducting comparable studies in palliative care 

units in different parts of our country. 
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ABSTRACT 
Objective: The increasing population and changing de-
mographic structure, scientific advancements, and the 
growing expectations and need for healthcare specialists 
are enhancing the importance of higher education in the 
nursing profession. Understanding the perspectives of 
service-responsible nurses on postgraduate education is 
crucial for improving healthcare outcomes. This study 
aims to determine the views of service-responsible nurses 
on postgraduate education. 
Materials and Methods: The research was designed as a 
phenomenological qualitative study and was conducted 
with 13 service charge nurses. Data were collected thro-
ugh in-depth individual interviews using a semi-structured 
interview form and were analyzed using Colaizzi's seven-
stage analysis. 
Results: Four main themes with eight categories were 
identified as follows: (i) "necessity of postgraduate educa-
tion," (ii) "effects of postgraduate education," (iii) 
"contributions of postgraduate education," and (iv) 
"barriers to continuing postgraduate education." It was 
found that service-responsible nurses generally consider 
postgraduate education necessary, believe that it enhances 
professionalism and specialization among nurses, increa-
ses professional respect, accelerates the integration of 
practice and academia, and provides quality patient care.  
Conclusions: As a result, responsible nurses see not recei-
ving support from senior management as an obstacle du-
ring their postgraduate education process. Based on these 
findings, it is recommended that upper management sup-
port nurses who wish to pursue postgraduate education, 
that responsible nurses collaborate with universities to 
facilitate postgraduate education and adopt encouraging 
policies, and that postgraduate education programs in 
nursing be integrated with clinical practice. 
Keywords: Education, nursing responsibility, phenome-
nology, postgraduate 

ÖZ 
Amaç: Artan nüfus ve değişen demografik yapı, bilimsel 
gelişmeler ve sağlık uzmanlarına yönelik artan beklenti ve 
ihtiyaç, hemşirelik mesleğinde yükseköğretimin önemini 
artırmaktadır. Sorumlu hemşirelerin lisansüstü eğitime 
bakış açılarını anlamak, sağlık hizmeti çıktılarını iyileştir-
mek için çok önemlidir. Bu çalışma, sorumlu hemşirelerin 
lisansüstü eğitime ilişkin görüşlerini belirlemeyi amaçla-
maktadır. 
Materyal ve Metot: Araştırma fenomenolojik niteliksel 
bir çalışma olarak tasarlanmış ve 13 servis sorumlu hemşi-
resi ile yürütülmüştür. Veriler yarı yapılandırılmış görüş-
me formu kullanılarak derinlemesine bireysel görüşmeler 
yoluyla toplanmış ve Colaizzi'nin yedi aşamalı analizi 
kullanılarak analiz edilmiştir. 
Bulgular: Sekiz kategoriden oluşan dört ana tema aşağıda-
ki gibi belirlenmiştir: (i) “lisansüstü eğitimin gerekliliği”, 
(ii) “lisansüstü eğitimin etkileri”, (iii) “lisansüstü eğitimin 
katkıları” ve (iv) “lisansüstü eğitime devam etmenin önün-
deki engeller”. Sorumlusu hemşirelerin genel olarak lisan-
süstü eğitimi gerekli gördükleri, hemşireler arasında pro-
fesyonelliği ve uzmanlaşmayı geliştirdiğine, mesleki say-
gınlığı artırdığına, uygulama ve akademi entegrasyonunu 
hızlandırdığına ve kaliteli hasta bakımı sağladığına inan-
dıkları bulunmuştur.  
Sonuç: Sonuç olarak, sorumlu hemşireler lisansüstü eğitim 
sürecinde üst yönetimden destek alamamayı bir engel 
olarak görmektedir. Bu bulgulara dayanarak, üst yöneti-
min lisansüstü eğitim almak isteyen hemşireleri destekle-
mesi, sorumlu hemşirelerin lisansüstü eğitimi kolaylaştır-
mak için üniversitelerle iş birliği yapması ve teşvik edici 
politikalar benimsemesi ve hemşirelikte lisansüstü eğitim 
programlarının klinik uygulama ile entegre edilmesi öne-
rilmektedir. 
Anahtar Kelimeler: Eğitim, fenomenoloji, mezuniyet 
sonrası, sorumlu hemşire 
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INTRODUCTION 

The development and growth of a country in terms 

of science and technology and the training of an 

educated workforce to achieve this growth signifi-

cantly depend on higher education institutions. Hig-

her education institutions play an active role in edu-

cation, science, art, management, research, health 

service design, and economic development glo-

bally.1 In particular, for professions that involve 

serving people, such as nursing, individual and pro-

fessional development can only be achieved through 

higher education. Formal education is required to 

obtain the nursing title. Nursing titles vary in diffe-

rent countries, and the criteria for granting these 

titles also differ. For example, in Turkey, titles inc-

lude nurse and clinical nurse specialist; in the United 

States, titles such as RN (Registered Nurse), LPN 

(Licensed Practical Nurse), and BSN (Bachelor of 

Science in Nursing) exist, each with different educa-

tional requirements.2-3 The literature indicates that an 

increase in educational level is associated with imp-

roved patient care quality and satisfaction. Aiken et 

al. found that higher education levels were associa-

ted with reductions in patient fall rates, infection 

rates, and pressure ulcer formation rates.3 Additio-

nally, Şendir et al. emphasized in their study that a 

higher educational level contributes to providing 

high-quality services in clinical settings and develo-

ping skilled human resources.4 

Recent factors such as changing population demog-

raphics, scientific advancements, and increased 

expectations in healthcare have led to a growing 

need for specialists worldwide, which suggests that 

there should be an increase in both undergraduate 

and postgraduate formal education programs in nur-

sing.5 Furthermore, global events such as the 

COVID-19 pandemic, natural disasters, wars, and 

economic crises have intensified the need for trained 

human resources, particularly experts with speciali-

zed knowledge in healthcare and nursing6. In this 

context, institutions and managers need to create the 

necessary infrastructure and conditions for nurses 

working in clinical settings to pursue postgraduate 

education10. Mainly, the supportive tendencies of 

those in managerial positions within institutions are 

crucial for the quality and reliability of the services 

provided.7-8-9 Therefore, the perspectives of mana-

gers towards postgraduate education are considered 

to be of significant importance.12-13 

Although there are studies investigating the views of 

nurses working in clinical settings on postgraduate 

education10-11-12-13, no study has explicitly focused 

on service manager nurses, who play a key role in 

management and contribute to the management of 

education in clinical settings.  

Understanding the opinions of service-responsible 

nurses on postgraduate education will facilitate col-

laboration with these key figures and help develop 

strategies to illuminate new educational models. 

This research aims to determine the views of service

-responsible nurses on postgraduate education. 

 

MATERIALS AND METHODS 

Ethics Committee Approval: Ethical approval for 

the study was obtained before its commencement 

from the Non-Interventional Ethics Committee of 

Hatay Mustafa Kemal University (Date: 11/12/2020, 

decision No: 10). Additionally, approval was obtai-

ned from the institution where the study was to be 

conducted (Number: 14096738-108.99) and from 

the service-responsible nurses who agreed to partici-

pate in the study. They were provided with informa-

tion about the study's purpose and how the results 

would be used, and their verbal and written consents 

(informed consent principle) were obtained. The 

Good Clinical Practice and Reporting Standards of 

Qualitative Studies of the Declaration of Helsinki 

conducted this study. 

Study Design: The research was designed as a phe-

nomenological qualitative study. 

Limitations of Study: The study was conducted with 

a relatively small sample size of 13 service charge 

nurses, which may limit the generalizability of the 

findings to a larger population. The phenomenologi-

cal qualitative design relies heavily on subjective 

data from in-depth interviews, which can introduce 

bias based on personal experiences and perceptions 

of the participants. 

The research questions based on the aim of the 

study are as follows: 

Q1: What are your views on service-responsible 

nurses pursuing postgraduate education? 

Q2: Do you believe there are advantages or disad-

vantages to service-responsible nurses obtaining 

postgraduate education? Why? 

Research Design and Participants: The sample of 

the study consisted of 13 nurses working as service-

responsible nurses in a public hospital in Turkey's 

Mediterranean Region between January 10 and 

March 20, 2021. As a phenomenological qualitative 

study, there is no fixed rule regarding sample size; 

qualitative studies with in-depth interviews typically 

involve 5 to 25 participants. However, the data col-

lection process is usually terminated when partici-

pant responses begin to become repetitive, indica-

ting data saturation.14 In this study, interviews were 

concluded after reaching data saturation with 13 

individual interviews. The inclusion criteria for the 

study were: (a) having worked as a service-

responsible nurse for at least 1 year and (b) consen-

ting to participate in the study. 

Data Collection: Data were collected using a semi-
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structured interview form (Table 1) and a descriptive 

information form, both prepared by the researchers 

based on relevant literature.14-15-16-17-18 The interview 

form included 10 questions about the sociodemog-

raphic characteristics of the participants and 6 open-

ended non-directive questions (Table 1) to gather 

opinions on postgraduate education. 

Information about the purpose and content of the 

study was provided to the nurses. The interviews 

were conducted in meeting rooms in the service 

areas, ensuring that they did not interfere with the 

working hours of the service-responsible nurses. 

Each interview was conducted individually and las-

ted approximately 30-35 minutes. The nurses' con-

sent was obtained during the interviews, and their 

responses were recorded using a voice recorder. No-

tes were taken where necessary. Afterwards, the 

written interview reports recorded by the researchers 

were reviewed to verify the accuracy of the respon-

ses provided by the nurses. The data collection pro-

cess was terminated if no additional information was 

provided by the next nurse during the interview. 

Validity and Reliability Studies: Various validity 

and reliability studies were conducted regarding data 

analysis. To ensure reliability in qualitative research, 

participants were asked to read the transcripts of the 

interviews and confirm that their views were accura-

tely represented. This approach, referred to by Lin-

coln and Guba as member checking, aims to ensure 

internal validity and reliability. Additionally, two 

academics experienced in qualitative research were 

asked to analyze the data transcribed by the researc-

hers (coding and theme assignment). This peer deb-

riefing process, as described by Miles and Huber-

man, was also conducted to enhance reliability.21 

Statistical Analysis: Colaizzi's seven-stage descripti-

ve phenomenological method was used to ensure a 

systematic analysis of the quantitative data obtained 

from face-to-face interviews with participants20. In 

the first stage of data analysis, audio recordings were 

listened to individually by the researchers, transfer-

red to a computer, and transcribed verbatim. To en-

sure the accuracy of the transcriptions, the original 

audio recordings were reviewed again and compared 

with the transcriptions to finalize them. Each transc-

ription was then imported into the MAXQDA 11 

software and read again by the researchers. In the 

second stage, significant and relevant statements 

were highlighted. In the third stage, the highlighted 

statements were reviewed to explore their true mea-

nings. In the fourth stage, these meanings were clas-

sified under specific theme clusters. In the fifth sta-

ge, the findings were consolidated to provide a 

comprehensive description of the phenomena and a 

detailed explanation of the findings and real-life 

experiences was written. In the sixth stage, the rese-

archers condensed the detailed explanations into 

concise statements that they believed captured the 

essential aspects. In the final stage, the researchers 

revisited the participants to validate whether the 

written statements reflected their actual experiences 

and collected their feedback. As a result of the rese-

arch, 3 themes and 8 sub-themes were identified.  

 

RESULTS 

Descriptive results are presented in Table 1.  

Table 1. Sociodemographic characteristics of nurses. 

Code Age Gender Unit Worked Total Years 
of Work 

Years Worked as 
Responsible 

Education 
Level 

1 35 F Internal Unit 16 10 Bachelor's 
2 38 F Surgical Unit 14 8 Bachelor's 
3 40 F Surgical Unit 17 7 Bachelor's 
4 33 F Internal Unit 12 6 Bachelor's 
5 33 M Surgical Unit 11 6 Bachelor's 
6 38 M Surgical Unit 14 2 Bachelor's 
7 31 M Internal Unit 8 3 Bachelor's 
8 37 F Internal Unit 14 3 Master's 
9 35 F Surgical Unit 10 4 Bachelor's 
10 30 M Surgical Unit 8 1 Master's 
11 39 F Internal Unit 16 9 Bachelor's 
12 40 F Surgical Unit 15 9 Bachelor's 
13 45 F Internal Unit 20 12 Bachelor's 
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As a result, four main themes with eight categories 

were identified as follows: (i) "The Necessity of 

Postgraduate Education", (ii) "Effects of Postgradua-

te Education", (iii) "Contributions of Postgraduate 

Education", and (iv) "Barriers to Continuing Postg-

raduate Education" Table 2. 

Theme 1: The Necessity of Postgraduate Educa-

tion 

Most service-responsible nurses expressed that 

postgraduate education is necessary. Those who do 

not see it as necessary justify their view by believing 

that education does not contribute to practical appli-

cation. On the other hand, those who see it as neces-

sary stated that it would contribute to professionali-

zation, increase knowledge level and quality, and 

bring prestige to the profession. 

“No, even if you get a master's degree, the practices 

in the field remain the same; it will not make a diffe-

rence.” (H6) 

“To provide more professional care, postgraduate 

education and specialization are necessary. Additio-

nally, I believe that as the number of specialists inc-

reases, the quality of the profession will impro-

ve.” (H10) 

“I think it is essential for the professionalization of 

the field and that it increases prestige. Therefore, it 

is necessary to pursue it.” (H11) 

Theme 2: Effects of Postgraduate Education 

The analysis revealed that some service-responsible 

nurses believe in the positive effects of postgraduate 

education, while others pointed out its negative ef-

fects. 

Theme 2.1. Positive Effects 

Service-responsible nurses reported that postgradua-

te education helps in following research and deve-

lopments in the field, provides specialization in the 

profession, increases professional productivity, and 

boosts personal confidence. Additionally, partici-

pants mentioned that postgraduate education contri-

butes to the profession's prestige, offers an opportu-

nity for career advancement, allows for scientific 

contributions to the development of the profession, 

and benefits the development of the institution. 

“It initially adds prestige to your profession and 

also allows you to more easily follow professional 

developments.” (H3) 

“It provides a professional perspective to your field, 

develops you and your institution, and helps you 

view the profession from a broader perspecti-

ve.” (H5) 

“It increases your professional capacity, allows you 

to view diseases and care approaches from a diffe-

rent perspective, and most importantly, I believe that 

someone who has received postgraduate education 

gains increased self-confidence.” (H7) 

“It enhances your knowledge and helps you closely 

follow current information. If you meet the required 

conditions, you can also transition to an academic 

position and find relief.” (H11) 

Theme 2.2. Negative Effects 

Service-responsible nurses indicated that while there 

are no inherent negative aspects of postgraduate 

education, negative perceptions from others and 

experiences of mobbing were mentioned. Additio-

nally, they pointed out that continuing education 

alongside work causes difficulties in time manage-

ment, is economically burdensome, and that merely 

pursuing education can lead to a disconnect from the 

profession. They also noted that applying the 

knowledge gained from postgraduate education may 

depend on the institution's perspective. 

“I believe that when you pursue a master’s degree, 

you face mobbing from your manager and collea-

gues.” (H9) 

“Managing time becomes difficult because work and 

study life are separate. It can sometimes cause nega-

tive impacts on your work life.” (H10) 

“Sometimes you may not be accepted by the nurses 

in the field. They might exclude you because they do 

not want you to be a postgraduate, but the number 

of such nurses has decreased.” (H13) 

Theme 3: Contributions to Postgraduate Educa-

tion 

Service responsible nurses expressed that postgradu-

ate education has contributions on professional, indi-

vidual, and institutional levels. 

Theme 3.1. Individual Contributions 

According to service-responsible nurses, the contri-

butions of postgraduate education include enhancing 

knowledge and vision, providing prestige, increasing 

Table 2. Themes, sub-themes, and frequencies. 

Theme Sub-Themes/Frequencies 
The Necessity of Postgraduate Education   
Effects of Postgraduate Education -Positive Effects 

- Negative Effects 
Contributions to Postgraduate Education - Individual Contributions 

-Professional Contributions 
- Institutional Contributions 

Barriers to Continuing Postgraduate 
Education 

- Individual Barriers 
- Professional Barriers 
- Institutional Barriers 
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self-confidence, achieving professional satisfaction, 

contributing to career development, aiding in ma-

king appropriate decisions during crises, and offe-

ring individual economic benefits. 

“It adds prestige, increases your knowledge, and 

also adds vision.” (H2) 

“Firstly, it will increase professional satisfaction. 

Additionally, I think that increasing your professio-

nal knowledge will add more prestige to you.” (H3) 

“It helps you behave more healthily in professional 

crisis situations and make a difference with a diffe-

rent perspective.” (H7) 

“I believe it increases self-confidence on an indivi-

dual level and that a higher education level always 

brings benefits. I also think it develops you perso-

nally.” (H13) 

Theme 3.2. Professional Contributions 

According to service-responsible nurses, the profes-

sional contributions of postgraduate education inclu-

de the integration of practice and research, professi-

onalization or specialization in the field, increasing 

professional respect or prestige, supporting continu-

ous professional development, and contributing to 

the scientific advancement of the profession. 

“It can contribute to the professionalization of the 

field. Additionally, since you learn to conduct rese-

arch during postgraduate education, you also cont-

ribute to the scientific aspect of the profes-

sion.” (H2) 

“It contributes to the provision of continuous profes-

sional development.” (H9) 

“An increase in the number of nurses with postgra-

duate education enhances the scientific knowledge 

of the profession. It will ensure the rapid adoption of 

current practices in the field through those with 

postgraduate education and provide professional 

expertise.” (H13) 

Theme 3.3. Institutional Contributions 

According to the participants, the institutional cont-

ributions of postgraduate education include the use 

of the knowledge gained in postgraduate education 

for the benefit of the institution. This, in turn, leads 

to increased quality in patient care, enhanced quality 

standards, and even surpassing them. Additionally, it 

provides the institution with different perspectives 

through the acquired knowledge. 

“When you pursue postgraduate education, you can 

offer the institution different perspectives and help 

the institution view patient care from various ang-

les.” (H3) 

“If the managers are open to innovations, I believe 

it will contribute significantly. Patient stay durations 

might decrease, infection rates could drop, in short, 

developments beneficial to the hospital will oc-

cur.” (H4) 

 “Institutionally, it ensures that current knowledge is 

utilized within the institution and can significantly 

contribute as a change agent. Furthermore, it pro-

motes the increase of professional approaches wit-

hin the institution.” (H13) 

Theme 4: Barriers to Continuing Postgraduate 

Education 

Theme 4.1. Individual Barriers 

According to the service charge nurses, individual 

barriers to continuing postgraduate education inclu-

de lack of sufficient time to pursue further studies, 

difficulties in studying due to advanced age, lack of 

motivation, economic challenges, family responsibi-

lities, and the lack of relevance of exams such as 

ALES (Academic Personnel and Postgraduate Edu-

cation Entrance Exam) to the profession. 

“Time and advanced age make it difficult to pass 

exams like ALES. The fact that these exams are not 

related to the profession is another factor that comp-

licates things.” (H1) 

 “Financial difficulties and family life can be barri-

ers. Age is also one of these barriers.” (H8) 

 “I think it's more beneficial for younger people to 

pursue it; the biggest barrier for me is my age. I 

can't imagine being able to allocate time. Such tasks 

require time, and of course, there are financial rea-

sons too.” (H13) 

Theme 4.2. Professional Barriers 

According to the service charge nurses, professional 

barriers to continuing postgraduate education inclu-

de the lack of widespread availability of postgradua-

te programs, the disconnect between education and 

work life, and the lack of professional recognition 

for postgraduate education. 

“The separation between the educational process 

and the working process in the profession, and the 

lack of widespread availability of master's programs 

at universities.” (H2) 

 “In our country, there aren’t enough master's prog-

rams in nursing. If universities don’t offer these 

programs, you can’t pursue them.” (H7) 

“To pursue a master’s degree, I need to go out of 

town. The program I want to pursue is not available 

here. I want to specialize in surgery, but unfortuna-

tely, surgical nursing master's programs are not 

widespread.” (H13) 

Theme 4.3. Institutional Barriers 

Institutional barriers to postgraduate education inc-

lude difficulties in obtaining leave from the institu-

tion due to overlapping class and work hours, the 

absence of supportive policies from the institution 

regarding adjustments in work life, and the lack of 

contribution from postgraduate education to the ins-

titution. 

 “Doing a master’s degree has neither financial nor 

moral value in the institution. In fact, the institution 

provides no support in this regard.” (H3) 

“Issues with staff numbers in the institution, policies 

that do not support the educational process, and 



Araştırma Makalesi (Research Article)                                                                                                            Bircan Kara and Sibel Şentürk 

 370 

pressures from colleagues in administrative ro-

les.” (H8) 

“Upper management’s lack of understanding and 

support regarding working hours and educa-

tion.” (H10) 

 

DISCUSSION AND CONCLUSION 

Postgraduate education is increasingly important in 

the field of nursing, facilitating the integration of 

scientific knowledge into practical application for 

high-quality healthcare. The need for scientifically 

knowledgeable specialists is growing worldwide. 

Literature reviews indicate that Breimaier et al. emp-

hasized the necessity of scientific education in nur-

sing, as highlighted by new graduate nurses.15 Anot-

her qualitative study found that responsible nurses 

deemed postgraduate education necessary and sup-

ported new graduates in pursuing further educa-

tion.16 Devey Burry et al. reported similar findings, 

underscoring the necessity of postgraduate education 

in nursing and noting that nurses with postgraduate 

education provided better mentorship to new gradua-

tes.17 In this study, most of the responsible nurses 

also consider postgraduate education to be necessary 

and emphasize its importance in the nursing profes-

sion. The study findings are consistent with the exis-

ting literature. 

In the field of nursing, postgraduate education is 

known to have positive contributions, particularly in 

the workplace. According to the literature, Başlı and 

Metin proposed that postgraduate education and 

specialization in nursing have positive aspects, such 

as improving patient care quality, enhancing analyti-

cal thinking skills, and developing professional auto-

nomy.18 Abu-Qamar et al. found that postgraduate 

education positively impacts patient outcomes.19 

Additionally, Drennan et al. found that postgraduate 

education in nursing contributes positively to profes-

sionalization, knowledge accumulation, and profes-

sional respect.20 Similar findings were observed in 

this study, indicating consistency with the literature. 

It is known that postgraduate education has not only 

positive aspects but also negative ones. Literature on 

this topic indicates that, according to Nayeri et al., 

individuals undergoing postgraduate education expe-

rience negative aspects such as workplace mobbing 

and difficulties in time management, which are con-

sidered drawbacks of postgraduate education.21 

Drennan et al. found expressions from nurse mana-

gers in a qualitative study indicating that postgradu-

ate education might lead to distancing from the pro-

fession.19 Jeffery et al. conducted another study with 

nurse managers, which suggested that nurses who 

undergo postgraduate education are not supported by 

their institutions and do not advance to any career 

level in the field.22 This study also found similar 

statements from nurse managers, aligning with the 

literature. It is suggested that institutions need to be 

more supportive in this regard. Collaboration 

between managers and nurses who wish to pursue 

postgraduate education could expedite the develop-

ment of the profession and the integration of scienti-

fic knowledge into practice. Upper management 

must provide the necessary support to responsible 

nurses in this matter.  

Postgraduate education in nursing is known to provi-

de individual, institutional, and professional contri-

butions. A study conducted by Evrenol et al. exami-

ning the contributions of postgraduate education 

during the COVID-19 period found that education 

contributes to individuals' academic knowledge and 

technological skill development.23 A study by Peloso 

et al. emphasized that higher education develops 

individuals professionally and is highly significant 

in terms of professional prestige.24 The effort to uti-

lize the knowledge gained during postgraduate edu-

cation for institutional benefit was also higher. Ba-

sed on these findings, it can be said that postgradua-

te education contributes to professionalization in the 

field, providing quality care, enhancing knowledge 

and professional vision, scientific development in 

the profession, and professional satisfaction. Similar 

results were obtained in this study, which aligns 

with the literature. 

Barriers to postgraduate education in nursing, as 

reviewed in the literature, include several key fac-

tors. A study by Gorczyca identified barriers to 

postgraduate education among nurses as time mana-

gement issues, challenges in balancing work and 

study, overlapping work and class schedules, lack of 

institutional support, and lack of motivation.25 Katz 

et al. evaluated standardized tests such as GMAT 

and GRE, which are unrelated to the field of nur-

sing, as barriers to transitioning into postgraduate 

education.26 In this study, similar statements were 

found where nurse managers described these entran-

ce exams as a barrier due to their lack of relevance 

to the profession. Another study showed that both 

pursuing postgraduate education and concurrently 

working in an institution were considered barriers. 

The same study also identified difficulties in time 

management and the high expectations of instituti-

ons, coupled with the constant demands of postgra-

duate education, as barriers.27 Similar findings were 

obtained in this study. As postgraduate education 

becomes increasingly important, institutional mana-

gers and prospective postgraduate students must 

collaborate. Additionally, institutions should provide 

flexibility for nurses wishing to pursue postgraduate 

education and leverage this as an opportunity for 

institutional goals and vision. 

In conclusion, it has been determined that service-

responsible nurses find postgraduate education ne-

cessary and beneficial on individual, professional, 
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and institutional levels, but they face various barri-

ers. Based on these results, it is recommended that 

senior managers support nurses who wish to pursue 

postgraduate education, collaborate with universities 

to facilitate the education of service-responsible nur-

ses and implement encouraging policies. Additio-

nally, it is suggested that time management and the 

application of acquired professional knowledge in 

institutions should be addressed. To ensure that pro-

fessional and quality patient care is provided within 

the framework of scientific knowledge, it is recom-

mended that postgraduate education programs in 

nursing be integrated with clinical practice, with 

both theoretical and practical training delivered si-

multaneously in the clinic. This integration will en-

sure that nurses can immediately apply what they 

have learned in real-world settings, thereby enhan-

cing the practical skills and knowledge of nursing 

staff. Additionally, effective time management stra-

tegies must be implemented to enable nurses to ba-

lance their educational pursuits with their clinical 

responsibilities, ensuring that neither area is neglec-

ted. These measures will not only enhance the pro-

fessional development of nurses but also improve 

patient care outcomes and institutional efficiency. 
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ABSTRACT 
Objective: To investigate the effect of newly defined 
systemic immune-inflammation index levels on the diag-
nosis, prognosis, and severity of Bell's palsy.  
Materials and Methods: The study group was formed 
from patients diagnosed with Bell's palsy. Calculated ra-
tios with the data obtained from the complete blood count 
examinations taken before the treatment were statistically 
investigated for the diagnosis, prognosis, and severity of 
the disease.   
Results: We did not determine any statistically significant 
correlation between the determined facial paralysis stages 
and the investigated ratios.  Similarly, there was no corre-
lation between the first and sixth-month recovery rates of 
the study group and the investigated parameters (p>0.05). 
In addition, differences in parameters between the control 
and study groups were not statistically significant.  
Conclusions: The results of the presented study contain 
differences from the current literature. In addition, it pro-
vides new information about the effect of the systemic 
immune-inflammation index on the prognosis of Bell's 
palsy. Considering the outcomes of research on hematolo-
gical parameters is important, as various factors can im-
pact them. 
Keywords: Bell's palsy, ınflammation, lymphocytes, ne-
utrophils, platelets 

ÖZ 
Amaç: Yeni tanımlanan sistemik immün-inflamasyon 
indeksi seviyelerinin Bell paralizisinin tanı, prognoz ve 
şiddeti üzerindeki etkisini araştırmak.  
Materyal ve Metot: Çalışma grubu, Bell paralizisi tanısı 
konan hastalardan oluşturuldu. Tedavi öncesi alınan tam 
kan sayımı verileri ile hesaplanan oranlar, hastalığın tanı, 
prognoz ve şiddeti açısından istatistiksel olarak incelendi.  
Bulgular: Belirlenen fasial paralizi evreleri ile araştırılan 
oranlar arasında istatistiksel olarak anlamlı bir korelasyon 
tespit edilmedi. Benzer şekilde, çalışma grubunun birinci 
ve altıncı ay iyileşme oranları ile incelenen parametreler 
arasında bir ilişki bulunmadı (p>0,05). Ayrıca, kontrol ve 
çalışma grubu arasındaki parametre farklılıkları da istatis-
tiksel olarak anlamlı değildi.  
Sonuç: Sunulan çalışmanın sonuçları mevcut literatürden 
farklılıklar içermektedir. Ayrıca, sistemik immün-
inflamasyon indeksinin Bell paralizisinin prognozu üzerin-
deki etkisi hakkında yeni bilgiler sağlamaktadır. Bu hema-
tolojik parametreler üzerinde yapılan araştırma sonuçları-
nın çeşitli faktörlerden etkilenebileceği göz önünde bulun-
durulmalıdır. 
Anahtar Kelimeler: Bell palsi, inflamasyon, lenfositler, 
nötrofiller, trombositler  
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INTRODUCTION 

Bell's palsy is the most common type of acute onset 

peripheral facial paralysis, and the patients' symp-

toms can vary from mild to severe according to the 

degree of neural damage and the localization of the 

lesion. To diagnose Bell's palsy, it's essential to exc-

lude other causes of peripheral facial paralysis. Whi-

le the exact etiology of the disease remains unclear, 

it is understood that inflammation plays a crucial 

role in the physiopathological process. Inflammatory 

reactions against the myelin sheath of the peripheral 

nerves are suggested as a pathogenetic reason by 

many authors.1 The efficacy of corticosteroids in the 

treatment also supports this theory.2 

Parameters derived from complete blood count data, 

such as neutrophil-lymphocyte ratio (NLR) and pla-

telet lymphocyte ratio (PLR), are commonly studied 

in the current literature for if they can be used to 

predict the prognosis of diseases associated with 

chronic inflammation.3,4 A new hematologic para-

meter named systemic Immune-inflammatory Index 

(SII) calculated with platelet, neutrophil, and lymp-

hocyte counts have also been studied on this subject 

and concluded that the SII could be beneficial in 

patients with sudden hearing loss and Bell's palsy.5,6 

The present study aimed to examine the relationship 

between the rate of SII and the prognosis of Bell's 

palsy by evaluating the recovery results after Bell's 

palsy treatment and investigating the relationship 

between disease severity and SII. Both of the objec-

tives are investigated for the first time in the literatu-

re.  

 

MATERIALS AND METHODS 

Ethical Status of the Study: Our study was appro-

ved by the Sakarya University Ethical Committee 

(Date: 12.02.2021; Decision No: 84). The research 

protocol was created by the ethical principles estab-

lished by the Declaration of Helsinki and laws and 

regulations in our country.  

Study group: Patients who applied to our clinic with 

the complaint of peripheral facial paralysis and were 

diagnosed with Bell's palsy, treated, and followed up 

between January 2015 and January 2021 were inclu-

ded in the study. A control group was formed from a 

total of 125 healthy volunteers with demographically 

similar characteristics. Each participant was infor-

med about the study, and consent forms were duly 

signed and obtained. 

Pathologies in the middle ear, mastoid bone and 

parotid region, history of otitis media, skin rash, 

arthralgia, history of trauma, history of surgery and 

drug use, neurological diseases and serologically 

detected microbial conditions, high-risk cardiac 

group (myocardial infarction, valve disease, decom-

pensated heart failure), acute viral or bacterial infec-

tion, autoimmune disease, hypertension, diabetes 

mellitus, hematological malignancy 

(lymphoproliferative, myeloproliferative diseases, 

sickle cell anemia, coagulopathies) and patients with 

malignities were accepted as exclusion criteria. The 

brain stem, cerebellopontine corner, ear, and parotid 

lesions were excluded by performing MRI and audi-

ological examinations on each patient participating 

in the study. The patients' facial palsy grades were 

staged by using the House-Brackmann classification 

scale. 

Blood Cell Analysis and Clinical Ratios: Peripheral 

venous blood samples were evaluated by using Cell-

Dyn 3700 SL (Abbott Diagnostics, Chicago, Illinois, 

USA) automated hematology analyzer device before 

treatment. Neutrophil, lymphocyte, and thrombocyte 

counts were recorded. By using these data, the SII 

was calculated by multiplying the platelet count by 

the neutrophil count and dividing them by the lymp-

hocyte count. NLR and PLR were calculated as 

described in the literature. The first and sixth-month 

facial paralysis degrees of the patients treated with 

systemic methylprednisolone (1mg/kg) were deter-

mined. Patients with full recovery were statistically 

compared with the group of patients with partial or 

no recovery. 

Statistical Method: Statistical evaluation was con-

ducted using the IBM SPSS version 20.0 statistical 

software program for Windows (IBM Corporation, 

Armonk, New York, United States of America). 

Continuous variables were presented as mean ± stan-

dard deviation, and categorical variables as percenta-

ges. The Kolmogorov-Smirnov test determined nor-

mality, guiding the selection of non-parametric tests 

for other analyses. Mann-Whitney U test and Krus-

kal Wallis test were used for pairwise comparisons, 

P values less than 0.05 were considered statistically 

significant. 

 

RESULTS 

Between January 2015 and January 2021, a total of 

223 patients with peripheral-type facial paralysis 

were admitted to our clinic. Twenty-nine of these 

patients were excluded due to a lack of data. The 

diagnosis of Bell's palsy was excluded because five 

patients had an additional neurological disease, and 

one patient had a cerebellopontine angle tumor. It 

was decided to exclude from the study sixty patients 

because of comorbidities and six patients because of 

pregnancy. At the end of this process, 122 Bell's 

palsy patients who met the inclusion criteria were 

included in the study. The mean age of the study 

group was 37.8±16.2 years, while that of the control 

group was 38.8±16.3. The male-to-female ratio was 

65/57 in the study group and 66/59 in the control 

group. When the groups were compared in terms of 
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gender and age with Ki-square and Mann-Whitney 

U tests, no difference was observed with either 

analysis for age and gender (p=0.940; p= 0.534). 

When the patients were classified according to the 

severity of facial paralysis, 13.9% of them were gra-

de 2, 41% were grade 3, 36.1% were grade 4, 7.4% 

were grade 5, and 1.6% were grade 6 patients 

(Figure 1). All of the patients were treated with 1mg/

kg/day oral methylprednisolone. This treatment regi-

me was terminated by reducing the dose by halving 

at 3-day intervals.  

At the end of the first month, 71.2% of the patients 

had a full recovery by decreasing to House-

Brackmann grade 1, 26.2% of the patients had par-

tial recovery, and the rest of the patients had no re-

covery 2.6%. No statistically significant difference 

was observed in terms of NLR, PLR, and SII rates 

for the first month’s recovery results (p=0.524; 

0.388; 0.394) (Table 1). 

Table 1. Comparison of the parameters in terms of the first month’s recovery rates. 

  Patients with full recovery (71.2%) Patients with partial (26.2%) / no recovery 
(2.6%) 

p-value 

25th percentile Median 75th percentile 25th percentile Median 75th percentile 

Neutrophil 2.35 4.36 5.29 3.51 5.27 6.57 0.100 

Lymp-
hocyte 

1.62 2.55 3.24 1.92 2.47 3.38 0.604 

Platelet 210 238 295 206 274 314 0.469 

NLR 1.19 1.61 2.44 1.2 2.02 2.61 0.524 

PLR 73.5 102 147 75.6 92.1 117.1 0.388 

SII 273.94 394.56 615.53 316.18 528.30 666.47 0.394 

NLR: Neutrophil-to-lymphocyte ratio; PLR: Platelet-to-lymphocyte ratio; SII: Systemic Immune-Inflammatory Index.  

Figure 1. Creation of the study group.  
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Table 2. Comparison of the parameters in terms of the sixth month’s recovery rates. 

  Patients with full recovery (90.2%) Patients with partial (8.2%) / no recovery 
(1.6%) 

  
p-value 

25th per-
centile 

Median 75th percen-
tile 

25th percen-
tile 

Median 75th percentile 

Neutrophil 3.12 4.47 5.61 3.81 4.97 6.81 0.310 

Lymphocyte 1.75 2.43 3.32 1.79 2.89 3.62 0.680 

Platelet 206.0 242.0 299.2 213.5 244.5 287.0 0.949 

NLR 1.21 1.67 2.58 1.38 1.83 2.39 0.770 

PLR 75.27 100.54 414.78 61.43 81.95 130.01 0.288 

SII 298.30 414.78 635.39 288.00 410.67 600.39 0.857 

In the sixth-month evaluation, 90.2% of the patients 

had fully recovered, achieving a House-Brackmann 

grade of 1. While partial improvement was observed 

in 8.2% of the patients, there was no improvement in 

1.6% of them. In the sixth month results, there was 

no statistically significant difference between the 

groups formed according to treatment response in 

the comparison of investigated parameters like the 

first month’s results (p=0.770; 0.288; 0.857) (Table 

2). 

The study group was subgrouped according to the 

House-Brackman stages and statistically compared 

in multiple group comparison tests; no statistically 

significant difference was observed at any of the 

parameters (p=0.235; 0.241; 0.351) (Table 3). 

Comparing the patients in the control and study gro-

ups in terms of PLR, NLR, and SII showed no statis-

tically significant difference in any of the parameters 

(p=0.248; 0.977; 0.360) (Table 4). 

 

NLR: Neutrophil-to-lymphocyte ratio; PLR: Platelet-to-lymphocyte ratio; SII: Systemic Immune-Inflammatory Index. 

Table 3. Comparison of the parameters in terms of initial House-Brackmann stages. 

  Grade 2 
Median (25-75) 

n:17 

Grade 3 
Median (25-75) 

n:50 

Grade 4 
Median (25-75) 

n:44 

Grade 5-6* 
Median (25-75) 

n:11 

p-value 

NLR 1.42 (0.8-3.1) 1.85 (1.3-2.4) 1.78 (1.2-2.7) 1.35 (0.1-1.7) 0.235 

PLR 102.3 (71.4-160.7) 100.5 (76.8-152.3) 104.3 (74.1-136.4) 76.7 (69.4-92.0) 0.241 

SII 410.6 (216.3-769.7) 441.4 (299.8-610.3) 456.6 (317.1-669.1) 337.7 (38.4-536.8) 0.351 

NLR: Neutrophil-to-lymphocyte ratio; PLR: Platelet-to-lymphocyte ratio; SII: Systemic Immune-Inflammatory Index; *: Grades 5 and 6 
were combined since grades 6 had only 2 individuals. 

Table 4. Comparison of the parameters between the study and control group. 

  Study Group Control Group   
p-value 25th percentile Median 75th percentile 25th percentile Median 75th percentile 

Neutrophil 3.07 3.9 5.35 3.15 4.56 5.68 0.205 

Lymphocyte 2.09 2.50 2.85 1.75 2.51 3.33 0.957 

Platelet 218.0 254.0 291.0 209.2 242.0 298.2 0.502 

NLR 1.25 1.61 2.08 1.24 1.68 2.47 0.248 

PLR 81.4 101.9 128.7 74.0 100.4 137.3 0.977 

SII 280.33 390.21 554.40 298.30 414.78 621.01 0.360 

NLR: Neutrophil-to-lymphocyte ratio; PLR: Platelet-to-lymphocyte ratio; SII: Systemic Immune-Inflammatory Index. 
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DISCUSSION AND CONCLUSION 

Studies examining the etiology of Bell's palsy draw 

attention to the viral infections, anatomical causes, 

theories related to ischemia, exposure to cold and 

immune-inflammatory theories.7 Regardless of the 

etiological factors, inflammation, which is the main 

pathophysiological result, occurs in the facial nerve, 

and the compression of the nerve in a narrow canal 

leads to clinical symptoms. So, biomarkers that are 

related to inflammation have always been a neces-

sity in this regard. A literature review on this subject 

shows that biological markers that can be associated 

with both the severity and prognosis of facial paraly-

sis are tried to be determined. In this regard, it has 

been reported in previous studies that IL-6, IL-8 

TNF-a, and CRP levels are higher in Bell’s palsy 

patients than in controls.8,9 

Another biomarker examined in this regard is the 

neutrophil-lymphocyte ratio (NLR), which can be 

easily obtained with complete blood count values, 

and studied in many diseases with inflammatory 

etiology, including cardiological and oncological 

diseases. Similarly, there are many studies exami-

ning the relationship between Bell’s palsy and NLR. 

According to a meta-analysis of seven articles, inc-

luding 791 patients in total, NLR rates were found to 

be higher in patients with Bell's palsy than in cont-

rols.3 A few studies examining the relationship 

between NLR rates and prognosis concluded that 

high NLR values were associated with poor progno-

sis.10-12 According to the results of our study, it was 

observed that there was no difference between the 

control and Bell's palsy groups in terms of NLR ra-

tes. In addition, when the study group was evaluated 

in terms of recovery rates, no statistically significant 

difference was observed in the recovery results of 

both the first month and the sixth month. These re-

sults differ from the published literature. 

PLR, another indicator of ischemia and inflamma-

tion, is among the parameters used to show the inf-

lammation observed in Bell’s palsy cases, similar to 

NLR.13 When the studies on this subject are exami-

ned, in the article written by Atan et al., although 

PLR was found to be statistically higher in the Bell’s 

palsy group than the control group, no correlation 

was found with the degree of Bell's palsy.14 Simi-

larly, in the study of Kim et al., higher PLR values 

were found when they were compared to the control 

group, and it was emphasized that high PLR values 

were associated with poor prognosis. However, there 

was no correlation between the degree of facial pa-

ralysis and PLR.15 In the study of Kınar et al. and the 

meta-analysis results of Oya et al., no statistically 

significant difference was observed between the 

healthy control group and the Bell's palsy groups in 

terms of PLR values.3,6 The results of our study also 

support the lack of a diagnostic and prognostic cor-

relation between PLR and Bell's palsy. 

In recent years, SII has been used as a new biomar-

ker for inflammatory diseases. Most of the studies 

on this subject have been done with patients diagno-

sed with malignancies.16-19 Atasever et al. also 

examined SII biomarkers in patients diagnosed with 

laryngeal carcinoma. They reported a statistically 

significant relationship between SII and lymphovas-

cular invasion.20 There is only one study in the lite-

rature in which Bell's Palsy and SII were studied.6 In 

this study, Kınar et al. emphasized that the SII was 

statistically significantly higher in the Bell's palsy 

patient group than in the control group, which would 

make a diagnostic contribution.6 Similar results were 

not observed in our study. Although minimally hig-

her values were observed in NLR and SII values 

compared to the control group, the difference was 

not statistically significant. In addition, in our study, 

SII and Bell's palsy severity and treatment response 

rates were compared statistically for the first time in 

the literature, and no statistically significant diffe-

rence was observed. 

Considering that many new diseases and conditions 

can affect the inflammatory parameters mentioned in 

current studies continue to be identified, many diffe-

rent diseases were determined as exclusion criteria 

in our study; unfortunately, it is impossible to create 

groups with completely identical characteristics. 

This situation constitutes the most critical study li-

mitation, as in similar studies in the literature. 

In conclusion, there is no clear consensus on the 

relationship between the investigated parameters and 

Bell's palsy. The presented study results also contain 

differences from the literature both in terms of NLR 

and PLR and for SII, a new inflammation marker. 

We think that it will be beneficial to continue to 

carry out objective studies on this subject.  
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ABSTRACT 
Special healthcare needs (SHCN) can be developmental, 
congenital or acquired through trauma, disease or envi-
ronmental causes, which may limit activities related to 
daily self-maintenance. Approximately 1 billion people 
(15% of the population globally) have some disability or 
special need. Among the dental diseases, dental caries is 
the most common issue across various disability groups, 
having a prevalence rate between 27.55% to 91.90% 
globally, along with poor periodontal health (23.9% - 
97%) and Traumatic dental injuries (12.1%-40%). Due to 
challenges of limited access, financial constraints, lack of 
trained dental professionals and insufficient awareness 
about oral health, children's dental problems go undetect-
ed, causing a substantial unmet demand for dental treat-
ment later in adulthood. By increasing access to appropri-
ate healthcare facilities, providing dentists with special-
ized training, and continually implementing new treat-
ment methods, special children can be empowered to 
receive the dental care they deserve.  
Keywords: Autism spectrum disorder, children with 
special healthcare needs, dental caries, intellectual and 
physical disabilities, oral health  

ÖZ 
Özel sağlık bakımı ihtiyaçları (ÖSBİ) gelişimsel, doğuştan 
veya travma, hastalık veya çevresel nedenlerle edinilmiş 
olabilir ve günlük öz bakımla ilgili aktiviteleri sınırlayabi-
lir. Yaklaşık 1 milyar kişi (küresel nüfusun %15'i) bir mik-
tar engelli veya özel ihtiyaç sahibidir. Diş çürükleri, çeşitli 
engellilik grupları arasında en yaygın sorundur ve küresel 
olarak %27,55 ile %91,90 arasında bir yaygınlık oranına 
sahiptir, ayrıca zayıf periodontal sağlık (%23,9- %97) ve 
travmatik diş yaralanmaları (%12,1- %40) ile birlikte görü-
lür. Sınırlı erişim, finansal kısıtlamalar, eğitimli diş hekim-
lerinin eksikliği ve ağız sağlığı konusunda yetersiz farkın-
dalık zorlukları nedeniyle çocukların diş sorunları tespit 
edilememekte ve yetişkinlikte diş tedavisi için önemli bir 
karşılanmamış talebe neden olmaktadır. Uygun sağlık tesis-
lerine erişimi artırarak, diş hekimlerine özel eğitim sağlaya-
rak ve sürekli yeni tedavi yöntemleri uygulayarak, özel 
çocuklar hak ettikleri diş bakımını almaları için güçlendiri-
lebilir. 
Anahtar Kelimeler: Ağız sağlığı, diş çürükleri, otizm 
spektrum bozukluğu, özel sağlık bakımına ihtiyaç duyan 
çocuklar, zihinsel ve fiziksel engelliler  
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INTRODUCTION  

Special healthcare needs (SHCN) involve “any 

physical, developmental, mental, sensory, behavior-

al, cognitive or emotional impairment or limiting 

condition that requires medical management, 

healthcare intervention or specialized services or 

programs.1 The condition can be developmental, 

congenital or acquired through trauma, disease or 

environmental causes, which may limit activities 

related to daily self-maintenance or a major life ac-

tivity. 2Approximately 1 billion people, i.e. 15% of 

the global population, have some form of disability 

or special needs.3 Based on a recent systematic re-

view,4 the Global Burden of Disease (GBD) estimate 

for Autism Spectrum Disorder (ASD) is around 0.4 

% globally and a prevalence of 0.7% for higher-

income countries. In India, the combined prevalence 

of autism varies from 14/10,000 to 12/10,000 in the 

rural to the urban population.5 This is much lower 

than the figures of the United States (US) and the 

United Kingdom (UK). Another systematic review 

of the South Asian region (Bangladesh, India, Sri 

Lanka) reported prevalence rates of 0.09% to 1.07% 

for children in the 0- 17 age group.6 ASD is the most 

common comorbidity, which is also associated with 

seizures and intellectual disability. Globally, 8.1 

million children under five years old, or 1.2% of that 

demographic, are impacted by cerebral palsy (CP), 

while approximately 16.1 million, or 2.4%, experi-

ence intellectual disabilities. Most of these children 
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(about 98%) belong to low-income and middle-

income countries (LMICs),7 whereas the prevalence 

rate in high-income countries is just 0.6%.3 The 

combined cerebral palsy prevalence in India is 2.95 / 

1000 children.8 According to a WHO report,9 the 

global incidence of Down’s syndrome is 1 in 1000-

1100 live births. Based on the literature, 37,000 chil-

dren with Down’s syndrome are born annually in 

India, with an incidence of 1.4 in 1000 live births.10 

The GBD global estimate for intellectual disabilities 

is 3.1% and 0.7 % for epilepsy, while for attention-

deficit hyperactivity disorder, it is 1.9% for children 

aged 0- 19 years. The prevalence of epilepsy varies 

from 3.2 to 5.5 per 1,000 children in developed 

countries to 3.6 to 44 per 1,000 in developing or 

underdeveloped countries.11 Reports also suggest 

that 4% and 1.3% of the global population suffer 

from hearing and vision loss, respectively, and 7.1 

% of the population suffers from developmental 

dyslexia.3 Globally,1.4 million children below the 

age of 16 years have been reported to be visually 

impaired, of which about 75% belong to developing 

countries. Studies estimate the prevalence of blind-

ness in children to be 0.3/1000 in developed coun-

tries and 1.5/1000 in developing countries.12 

Meeting the oral health needs of these groups neces-

sitates tailored interventions and specialized dental 

care services for this section of the population. Pro-

longed neglect of these oral issues can escalate into 

systemic complications. Enhancing dental care ac-

cessibility, bolstering awareness initiatives, and 

providing regular dental check-ups can be pivotal in 

mitigating and managing dental caries in this vulner-

able population. This article reviews the literature on 

oral health issues in various groups of Special Chil-

dren and explores the barriers to receiving oral 

health care. This paper also discusses the need to 

create a dental healthcare delivery system that is 

handicapped-inclusive so that individuals with disa-

bilities may receive the dental attention they de-

serve.  

 

METHODOLOGY  

This article is a review study with the editor’s invita-

tion. Ethics committee approval is not required. The 

collection of statistical data is essential for improv-

ing oral well-being and quality of life in a popula-

tion with special needs. Also, such data will aid in 

spotting vulnerable members in a community, estab-

lishing their dental requirements, developing preven-

tive and remedial strategies, and tracking the im-

provement and fulfilment of their dental needs over 

time.13 With this objective, dental literature was 

searched using databases like Pubmed, Scopus, and 

Web of Science. Studies related to dental caries, 

gingival or periodontal diseases, dental trauma, and 

malocclusion in “Children with Special Healthcare 

Needs (CSHCN)” were included. The broad-based 

search was performed individually with keywords: 

Dental Caries OR Dental trauma OR Early child-

hood Caries (ECC) OR Gingivitis OR Periodontal 

diseases OR Malocclusion, with the Boolean tool 

AND was done with the above keywords individual-

ly with the term “Special Healthcare Needs 

(SHCN),” in different possible combinations. We 

included epidemiological studies only in the English 

language till 2021. The prevalence of different oral 

diseases in various special groups has been summa-

rised in Table 1. 

 

 

 

 

 

 

Table 1. Dental issues in children with special healthcare needs. 

Author/
Country 

Special Health 
Group 

Oral health prob-
lems 

Prevalence 

Brown et al.;14 
Saudi Arabia 

Medically compro-
mised 

Dental Caries Prevalence of caries was 91.90%; 

Mean DMFT Score was 9.91. 
Roberts et al.;15 
Johannesburg, 
South Africa 

Cerebral palsy, 
hearing, mental 
disabilities, Intellec-
tually disabled 

Dental Caries Prevalence of caries 27.55% and 33.56% in the prima-
ry and permanent dentition, respectively; 

Mean DMFT Score was 3.58 & 3.85 in age groups of 4
-5 and 6 in hearing impairment group. 

Ameer et al.;16  

Nalgonda, 
South India 

Visually impaired, 
deaf and dumb, 
intellectually disa-
bled, physically 
challenged 

Dental Caries 

Oral Hygiene 

Periodontal status 

Intellectually disabled group -highest plaque scores. 

Visually impaired and deaf and dumb -better oral hy-
giene compared with other disability groups. 

Individuals with physical disabilities exhibited higher 
loss of attachment scores and harmful parafunctional 
habits. 

Anaise et al.;17 

Israel 
Visually impaired Periodontal and oral 

hygiene status 
Visually impaired students showed a “fair-to-poor 
level” of oral hygiene (according to Greene & Vermil-

*DMFT: Decayed missing and filled teeth; TDI: Traumatic dental injuries. 
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Zahrakhanom 
Hashemi et al.;18 
Iran 

  

Most frequent group 
of disability - men-
tally retarded 

Caries experience, 
oral hygiene status, 
periodontal health 

Mean DMFT score was 5.14. 90% of special children 
had gingival inflammation. No significant (P = 0.34) 
difference was found between caries experiences of 
different disabled groups. 

Manish Jain et 
al.;19 Udaipur, 
India 

Hearing impairment Dental Caries Mean DMFT score was 2.61; 

 High prevalence (83.92%) of decayed teeth 

Venugopal K 
Reddy et al.;20 
Central India 

Hearing impaired; 

visually impaired 

Dental Caries 

Oral Hygiene Status 

  

Mean OHI(S) score for Hearing and impaired group 
was 1.15 ± 0.72 while it was 1.51 ± 0.93 for the visual-
ly impaired children (P < 0.05) 

Mean DMFT scores among the hearing impaired and 
visually impaired groups were 1.4 ± 1.95 and 0.94 ± 
1.45, respectively. 

Singh et al.;21 
Rajasthan, India 

hearing impaired 

visually impaired 

Dental Caries 

Oral hygiene status 

Mean DMFT scores in the deaf children and visually 
impaired children were:2.1 and 2.3, and DMFT values 
were:1.3 and 1.87 

Oral hygiene status scores in visually impaired children 
and deaf children, respectively, were as follows: Good 
Category- 0.14 and 0.1; 

Fair category- 0.04 and 0.02; 

poor category - 0.22 and 0.33. 
L Shaw et al.;22 
Birmingham, 
UK 

Different types of 
handicapping condi-
tion, including men-
tal retardation 

Oral hygiene status; 

Periodontal treat-
ment needs; 

Dental caries 

Poorer levels of oral hygiene in special children (7%) 
as compared to normal children (3%); DMFT higher 
(1.85) in special school children in comparison to nor-
mal children (1.44);51% of the special children were in 
need of oral prophylaxis in comparison to 29 % of 
normal children 

Bennadi et al.;23 

Mysore, India 
Mentally disabled 
children 

Oral hygiene status Majority of children (36.73%) reported poor oral hy-
giene in comparison to normal children (9.18%) 

Purohit et al.;13 

South India 
SHCN Dental caries, 

Malocclusion, 

Periodontal status 

Higher prevalence of caries (89.1%), malocclusion 
(66.4%) and poorer periodontal status among special 
children as compared to the healthy control group. 

Altun et al.;24 

Turkey 
Mental Retardation, 
Autistic Disorder, 
Down Syndrome, 
Cerebral Palsy, 
Other 

Dental Caries Autistic children were found to maintain the best oral 
hygiene, and those children with mental retardation 
(MR) reported the poorest oral hygiene. Overall mean 
DMFT and DMFT scores: 1.18±2.11 and 1.58±2.72, 
respectively. 

Khursheed et 
al.;25 Mathura, 
India 

Deaf and Dumb, 

Mentally retarded 
(MR), 

Down’s syndrome, 

Learning 
disability, 

Complex group 
(Children who have 
multiple handicap-
ping conditions or 
disabilities.) 

Dental Caries; Oral 
hygiene status 

Down's syndrome: highest prevalence of dental caries 
and poorest oral hygiene recorded on the Oral Hygiene
-Simplified Index (OHI-S) as compared to other groups 

  

Mean DMFT Score: highest for Down's syndrome. 

Gadiyar et al.;26 

Goa, India 
SHCN Dental Caries Prevalence of caries - 68.60% 

DMFT for permanent dentition and primary dentition 
was 2.83 ± 3.23 and 0.35 ± 1.00, respectively 

Prasad et al.;27 

Delhi, India 
Visually impaired, 
Hearing and Speech 
impaired, and ortho-
pedically physically 
challenged children 

Dental Caries Prevalence of caries   56.4%, higher in the visually 
impaired group (63.2%) and lesser in the speech and 
hearing-impaired group (51.7%) 

*DMFT: Decayed missing and filled teeth; TDI: Traumatic dental injuries. 

Table 1. Continue. 
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Schmidt et al.;28 
Germany 

Physical or intellec-
tual disabilities 

Dental Caries Prevalence of caries was 56.4% in deciduous teeth and 
13.1% in permanent teeth. 

Mean DMFT Score was 2.11 in deciduous teeth 0.22 in 

Pathak et al.;29 

Nepal 
Visually impairment 
(16.5%), hearing 
and speech impair-
ment (25.3%), and 
orthopedically chal-
lenged (58.2%) 

Dental Caries Overall caries Prevalence:  75.9%; 

Untreated dental caries was 62% 

Mean DMFT Score was 3.07 

  

Alkhadra et 
al.;30 Saudi Ara-
bia 

Autism Disorder; 

Down’s Syndrome 

Malocclusion Higher incidence of class III malocclusion (66%) in DS 

Higher percentage of class I malocclusion (40-41%) in 
AD 

A K Murthy et 
al.;31 India 

SHCN Traumatic dental 
injuries [TDIs] 

Prevalence of TDIs: 12.1 % among disabled children in 
comparison to 6.9 % among the control group 

K Gerreth al.;32 
Poland, Europe 

Epilepsy Traumatic dental 
injuries [TDIs] 

Crown's fracture of permanent teeth reported in 15.9% 
of all patients 

A Dubey et 
al.;33 India 

Cerebral Palsy Traumatic dental 
injuries [TDIs] 

Dentinal fracture seen in 40% of cases. 

R C H Habibe et 
al.;34 Europe 

Autism Spectrum 
Disorder (ASD) 

Traumatic dental 
injuries [TDIs] 

TDI prevalence in the ASD group higher (39.3%) than 
in the control group (26.2%) 

Ola B Al-
Batayneh et 
al.;35 Jordan 

Multiple disabilities, 
intellectual disabili-
ties, cerebral palsy 

Traumatic dental 
injuries [TDIs] 

Highest among children with multiple disabilities 
(14.0%), followed by intellectual disabilities (13.1%), 
and then cerebral palsy (12.2%) 

Munot et al.;36 

Chhattisgarh, 
India 

Visual impairment Traumatic dental 
injuries [TDIs] 

39% suffered from TDIs. 

Jaber et al.;37 
Dubai 

Autism Periodontal Status Gingivitis was present in 97.00% of the autistic chil-
dren. 

Jnaneswar et 
al.;38 Odisha, 
India 

Hearing Loss Periodontal diseas-
es; Dental caries 

23.9% of children had bleeding on probing, and 47.2%
had calculus. Bleeding on probing- in 13.3% of female 
children as compared to 10.6% of male children. Total 
caries 

prevalence reported was 19.3% 
S. Al-Sehaibany 
et al.;39 Pakistan 

ASD Oral Habits  Prevalence of oral habits seen in 87.3% of special 
children. Bruxism was the most prevalent oral habit 
among them (54.7%) 

Prevalence of oral habits seen in 49.3% of the control 
group 

*DMFT: Decayed missing and filled teeth; TDI: Traumatic dental injuries. 

Table 1. Continue. 

DISCUSSION AND CONCLUSION 

Based on the published reports in the medical field, 

dental caries appears to be the most common dental 

issue across various disability groups, with rates 

ranging from 27.55% to 91.90% globally. Among 

individuals with disabilities in India, the prevalence 

of dental caries stands between 68.60% and 91.90%. 

While, developed countries report lower prevalence 

rates, ranging from 27.55% to 56.4%.13-39 From the 

table, it can also be summarised those children with 

Down’s syndrome showed the highest prevalence of 

dental caries and the poorest oral hygiene. They also 

had the highest mean DMFT scores and experienced 

significant oral health challenges. Children with 

Autism Spectrum Disorder (ASD) have a higher 

prevalence of gingivitis and traumatic dental injuries 

and also indulge more in oral habits like bruxism. 

Preschool and Early School Age group of 4-6 years 

was more frequently studied, mostly showing high 

DMFT scores and varying levels of oral hygiene. 

Males and females with disabilities show more or 

less similar prevalence rates for dental caries and 

periodontal problems. Few studies highlighted dif-

ferences in oral health problems like bleeding on 

probing, which might vary slightly according to gen-

der. Children from lower socioeconomic back-

grounds, experienced poorer oral health outcomes as 

compared to the richer households. The elevated 

prevalence in India may stem from factors like re-

stricted access to dental services, limited awareness 

regarding oral health, and socio-economic challeng-

es typical of developing nations. The data also un-

derscores the increased susceptibility to oral health 

problems within special needs populations, showcas-

ing elevated prevalence rates of dental caries, trau-

matic dental injuries, periodontal diseases, and mal-



Derleme Makalesi (Review Article)                                                                                                                       Simran Uppal ve ark. (et al.) 

 383 

occlusion.5 

Barriers to Dental care and Health Inequalities 

One of the most significant health requirements that 

go unmet or untreated in children with disabilities is 

oral hygiene and dental care. Having a child with a 

Special Health Care Needs (SHCN) can often result 

in substantial caretaking demands and the burden of 

high healthcare expenses on the families, particular-

ly on the families at or below the poverty level 

whose children suffer extensive impact. Due to un-

fortunate circumstances and insufficient awareness 

about their oral well-being, children's dental prob-

lems go undetected, which creates a substantial un-

met demand for dental treatment later in adulthood. 

Inequalities in Oral health continue to affect 

CSHCN as they suffer from chronic physical, behav-

ioural, developmental, or emotional ailments seek-

ing healthcare and related services of a type or 

amount beyond compared to other children.40 Most 

children below seven years of age need assistance 

from adult caregivers to maintain proper dental hy-

giene. Even after reaching the age of seven, kids 

with special needs, due to cognitive and physical 

limitations, often continue to require extra help and 

may face challenges in following tooth-brushing 

instructions. Due to the combined effects of poor 

oral hygiene, limited awareness among parents and 

children, and a huge financial burden on the family 

due to their other disabilities, such children show a 

high incidence of caries and gingival diseases.41 The 

dental professionals should be aware of different 

needs- behavioural, physical, emotional, and cogni-

tive that the patient with SHCN may have. 

The proportion of unmet dental treatment demands 

is higher in children with special needs. There are 

many reasons the children with special needs have 

difficulty accessing dental health services. Moderate 

to severe dental anxiety is observed in patients with 

intellectual disabilities. Gordon et al.,42 reported 

fear/ anxiety regarding dental treatment in 27.9 % of 

special children, with almost half of them being very 

nervous or terrified before going for a dental visit. In 

children with Down’s syndrome, “Autism Spectrum 

Disorder”, comorbidity, diminished cognitive func-

tioning, sensory hypersensitivities (olfactory, audito-

ry, visual or gustatory stimuli), and motor skills pose 

many difficulties in their dental care. Such patients 

are on certain medicaments that can interfere with 

local anesthesia or oral antibiotics and can result in 

adverse oral reactions. They often demonstrate unex-

pected and atypical reactions with oral or intra-

venous (IV) sedation, so in 40% of cases, dental 

treatment is possible under general anesthesia only.43 

The unmet dental care needs of children with disa-

bilities are also significantly influenced by socioeco-

nomic constraints, with financially disadvantaged 

groups in society more likely to have unmet dental 

needs.44,45 In addition to other challenges, patients 

with special needs frequently struggle to pay for 

their dental care, inadvertently raising roadblocks to 

dental care. In the USA, over 1.5 million individuals 

who are mentally retarded or developmentally de-

layed rely on Medicaid for their general health cov-

erage, and this excludes dental treatment.46,47 In In-

dia, we have seen several general health insurance 

policies in the market, but these do not cover pre-

ventive dental treatments. Individuals pay personally 

for dental services at government-funded and privat-

ized dental centres because of a lack of dental insur-

ance.48 

There are also reports indicating a shortage of 

healthcare workers trained in special care dentis-

try. The dental professionals dealing with such pa-

tients lack sufficient knowledge and skills. In a 

study by Lakshmi Krishnan et al.49 Also, nearly 84% 

of practising dentists reported inadequate training as 

a barrier to managing children with special needs at 

their private dental clinics. Similarly, according to 

Adhyanthaya et al.,50 a similar lack of training was 

felt by 84.6% of dentists. This underscores the ne-

cessity for improved guidelines, recommendations, 

and training for treating children with special needs. 

Also, there is a lack of handicap-friendly dental spe-

cialised centres, especially in developing countries 

like India.49,50 

Regional or geographic disparities have also been 

found in unmet dental care needs in CSHCN. The 

inequalities can manifest in various ways, such as 

differences in access to dental care, prevalence of 

dental diseases like cavities and gum disease, and 

disparities in oral health outcomes. These disparities 

often affect vulnerable and marginalized populations 

disproportionately. Addressing these oral health ine-

qualities for special children requires comprehensive 

strategies that aim to improve access to dental care, 

promote preventive measures such as community-

based oral health programs and education, address 

social determinants of health, and advocate for poli-

cies that prioritize oral health equity. By addressing 

these factors, irrespective of a person's background, 

disability, or circumstances, we can all strive to im-

prove oral health conditions and lessen inequities. 

These findings can help in extensive healthcare initi-

atives at the local and state levels, particularly for 

individuals who are further marginalised, such as 

members of marginalised populations. Therefore, 

public health strategies should aim to overcome the 

lack of primary and dental healthcare providers in 

these communities.44 

Clinical Guidelines and Recommendations for Spe-

cial Dental Care 

The need for specialized dental care for severely 

affected children with special healthcare needs 

(CSHCN) is evident from variations in the demand 
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for unmet dental care.45 Classification of all CSHCN 

into one single category also creates problems with 

the term overlooking the fact that many CSHCN are 

not much different from healthy children in the con-

text of oral health outcomes and associated behav-

iours. There is an urgent need to identify individuals 

with disabilities who have similar oral health needs 

and caries risks as healthy children to distribute ex-

penditures to those who need them the most. Placing 

individuals with an intellectual or developmental 

disability and a well-controlled asthma patient into a 

single category would consider the same barriers to 

dental visits and tooth brushing, making it challeng-

ing to implement tailored interventions for these two 

different special needs categories.51 

Since patients with SHCN are at an increased risk of 

oral diseases, the American Academy of Pediatric 

Dentistry (AAPD) has given specific recommenda-

tions for the management of the oral health of these 

children, which include scheduling appointments, 

thorough patient assessment with a focus on the 

medical and dental history, physician consultations, 

patient communication, prior formulation of an ap-

propriate dental treatment plan, taking informed 

consent, behaviour management or guidance and 

most importantly, timely referrals if the patient’s 

needs are beyond the practitioner’s skills to prevent 

further health deterioration. Since most of the pa-

tients with special needs have poor periodontal 

health and higher caries incidence as their home-care 

abilities are compromised, hence basic dental thera-

pies should be aimed at oral prophylaxis 

and periodontal care. A comprehensive oral hygiene 

regimen, including brushing, flossing, and gum mas-

sage, should be provided to caregivers or trainers of 

individuals with moderate, severe, and profound 

disabilities. Dental care should emphasize preven-

tive strategies like brushing twice daily with a fluori-

dated dentifrice under the caregiver’s supervision, 

fluoridated mouth rinses, electric toothbrushes, 

flossing, and a diet with low carbohydrates. Profes-

sional dental care involves pit and fissure sealants, 

topical fluorides and regular dental visits every 2 or 

3 months.52 For a more effective anti-caries treat-

ment, the AAPD recommends Silver Diamine Fluo-

ride (SDF) applications to control dental caries in 

children with special healthcare needs, especially 

those with compromised oral hygiene.53 Soft tissue 

lesions like ulcers, mucoceles, fibromas, and papil-

lomas can also manifest commonly in SHCN chil-

dren. Frequent examinations in a dental home would 

enable the dentist to identify and address dental ail-

ments before they become serious health problems.54 

Preventive strategies should also focus on anticipa-

tory guidance for traumatic injuries regarding the 

risk of trauma in patients with seizure disorders or 

motor disabilities, mouthguard fabrication for addi-

tional protection, and guidelines on what is to be 

done in case of dental trauma. Also, children with 

SHCN are at an increased risk of physical, sexual, or 

emotional abuse, dental, and general health neglect. 

So, pediatricians and dentists should be aware of the 

signs of abuse and the protocol and legalities of re-

porting such cases.54 

Children with physical and cognitive disabilities 

commonly suffer from injuries around the head, 

face, and mouth. Injuries to primary anterior teeth 

are seen more frequently in them. When treating 

dental injuries in children with SHCN, it is crucial to 

approach the situation with sensitivity and under-

stand their unique needs and circumstances. Pediatri-

cians and dentists ought to provide proactive educa-

tion to parents regarding the management of child-

hood injuries, emphasizing the critical timeframe 

between injury occurrence and seeking care to pre-

vent potentially permanent damage. In cases of tooth 

avulsion, parents should be instructed to locate the 

tooth, handle it only by the crown, rinse it under 

cold water without scrubbing, try to reinsert it into 

the socket correctly or store it in cold milk or water 

before seeking immediate dental attention.54 

Utilization of behaviour management methods like 

desensitization, effective communication strategies, 

positive reinforcement, and incorporating supportive 

devices or aids to ease dental appointments and fos-

ter cooperation should be incorporated throughout 

treatment sessions. For anxious patients, some addi-

tional behaviour management techniques include 

sensory-adapted dental environments, picture ex-

change communication systems, animal-assisted 

therapy, breathing exercises to calm the mind, bio-

feedback and nitrous oxide-oxygen inhalation. Some 

other advanced and extreme behaviour guidance 

techniques can include protective stabilization, con-

scious sedation and general anaesthesia. Healthcare 

providers must be aware of all alternatives’ unique 

objectives, indications, instructions, and precautions 

in order to treat special needs children effectively.55 

Additionally, parents should closely supervise in-

fants and children to prevent falls and potential inju-

ries when they are on elevated surfaces such as 

chairs or furniture.42 

The clinicians should update themselves with the 

latest guidelines for managing patients with special 

needs. They should upgrade their knowledge with 

appropriate skills and techniques to manage the 

unique demands of dental patients with disabilities 

and deliver efficient dental care. Performing a com-

prehensive evaluation of the child's medical back-

ground, oral health condition, cognitive capacity, 

physical constraints, and any particular requirements 

or obstacles they might encounter will form an inte-

gral part of the treatment approach. There needs to 

be a greater emphasis on preventive measures such 
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as oral hygiene education, regular dental examina-

tions, and professional cleanings to minimize the 

risk of periodontal disease.54 

In India, creating specific dental care guidelines for 

CSHCN is crucial. Challenges include limited ac-

cess, financial constraints, and a lack of trained den-

tal professionals. Addressing these issues will ensure 

that all children, including CSHCN, have equal ac-

cess to quality dental care services.49 As the number 

of people with disabilities rises, more dentists will 

face such patients in their routine practice. Proposed 

solutions include establishing specialized referral 

centres and revising national survey instruments to 

assess dental care needs and satisfaction better. Alt-

hough it may appear initially challenging to provide 

for the requirements of patients with impairments, 

regular dentistry practices may readily integrate this 

type of care. Besides, the incorporation of Inclusive 

Dental Services can guide policy-making and legis-

lation by ensuring that dental health strategies, legis-

lation, and policies mandate equal access to dental 

services for all, irrespective of age, gender, or disa-

bility; capacity building by strengthening the capaci-

ty of individuals with disabilities and organizations 

supporting them to advocate for and promote inclu-

sive dental services both in clinics and the communi-

ty.56 

In conclusion, ensuring that children with SHCNs 

receive optimal oral care requires a multi-pronged 

approach and a collaborative effort from various 

stakeholders, including healthcare providers, den-

tists, and researchers. By increasing access to appro-

priate healthcare facilities, providing dentists with 

specialized training, and continually implementing 

new treatment methods, special children can be em-

powered to receive the dental care they deserve. 
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ABSTRACT 
The inflammatory response plays a pivotal role in the 
pathophysiology of age-related diseases and health out-
comes in geriatric patients. Understanding the mecha-
nisms underlying inflammation in older adults and devel-
oping targeted interventions to modulate the inflammatory 
response may offer promising avenues for improving the 
health and quality of life of geriatric populations. 
Keywords: Geriatric, inflammatory response, quality of 
life 

ÖZ 
İnflamatuar yanıt, yaşa bağlı hastalıkların patofizyolojisin-
de ve geriatrik hastalarda sağlık sonuçlarında önemli bir rol 
oynamaktadır. Yaşlı yetişkinlerde inflamasyonun altında 
yatan mekanizmaları anlamak ve inflamatuar yanıtı modüle 
etmek için hedefe yönelik müdahaleler geliştirmek, geriat-
rik popülasyonların sağlığını ve yaşam kalitesini iyileştir-
mek için umut verici yollar sunabilir. 
Anahtar Kelimeler: İnflamatuar yanıt, yaşlı, yaşam 
kalitesi 
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Dear Editor, 

I read the article named “Evaluation of Inflammation 

Markers in Elderly Patients Undergoing Hip Frac-

ture Surgery”, published in the first issue of the 

ninth volume of your journal.1 I would like to thank 

the authors for the article that evaluated the 30-day 

mortality and intensive care unit admission after a 

hip fracture surgery and found no correlation be-

tween inflammatory parameters and mortality or 

intensive care unit admission. To contribute to the 

discussion of the article, I would like to touch upon 

a few points about the inflammatory response in 

geriatric patients. 

Geriatric patients, defined as individuals aged 65 

and older (the classification based on age is as fol-

lows: youngest-old, ages 65 to 74 years; middle-old, 

75 to 84 years; and oldest-old, 85 years and older), 

often present with a variety of health conditions that 

can trigger an inflammatory response. The inflam-

matory response is a complex biological process 

involving the activation of immune cells and the 

release of inflammatory mediators in response to 

tissue injury, infection, or other stimuli. While in-

flammation is a normal and necessary part of the 

body's immune defence mechanism, dysregulated or 

chronic inflammation can contribute to the patho-

genesis of various age-related diseases and adversely 

affect the health outcomes of geriatric patients.2 

In geriatric patients, the inflammatory response may 

be heightened or dysregulated due to age-related 

changes in the immune system, a phenomenon com-

monly referred to as "inflammaging." This term en-

compasses a chronic low-grade inflammatory state 

that develops with aging and is characterized by 

elevated levels of pro-inflammatory cytokines, such 

as interleukin-6, tumor necrosis factor-alpha, and C-

reactive protein. Inflammaging has been implicated 

in the pathogenesis of many age-related diseases, 

including cardiovascular disease, neurodegenerative 

disorders, metabolic syndrome, and frailty.2,3 

Moreover, geriatric patients often have multiple 

comorbidities and are more susceptible to infections, 

which can further exacerbate the inflammatory re-

sponse. Infections, particularly bacterial and viral 

infections, stimulate the release of pro-inflammatory 

cytokines and activate immune cells, leading to sys-

temic inflammation. The presence of chronic diseas-

es, such as diabetes, chronic obstructive pulmonary 
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disease, and renal insufficiency, can also contribute 

to a state of chronic inflammation in geriatric pa-

tients.4 

The consequences of heightened or dysregulated 

inflammation in geriatric patients are manifold. 

Chronic inflammation has been associated with ac-

celerated aging, increased functional decline, and 

poor health outcomes in older adults. It can exacer-

bate existing health conditions, impair wound heal-

ing, and increase the risk of complications following 

surgery or traumatic injury.5 Additionally, chronic 

inflammation has been implicated in the pathogene-

sis of age-related cognitive decline and neurodegen-

erative diseases, such as Alzheimer's disease and 

Parkinson's disease. 

Given the significant impact of inflammation on the 

health and well-being of geriatric patients, strategies 

aimed at modulating the inflammatory response 

have garnered increasing interest in geriatric medi-

cine. Lifestyle interventions, such as regular exer-

cise, healthy diet, and smoking cessation, have been 

shown to have anti-inflammatory effects and may 

help mitigate inflammation in older adults. Pharma-

cological interventions, including nonsteroidal anti-

inflammatory drugs and anti-cytokine therapies, are 

also being investigated for their potential to modu-

late inflammation and improve health outcomes in 

geriatric patients.2-5 

When evaluating this phenomenon at the cellular 

level, PANoptosis is a novel regulated cell death 

mechanism that integrates components of pyropto-

sis, apoptosis, and necroptosis. This process is trig-

gered by various pathogens and immune stimuli, 

highlighting significant interactions between these 

cell death pathways. Understanding PANoptosis is 

essential for clarifying the link between inflammato-

ry responses and chronic infections, as factors such 

as infections, injuries, and cellular defects can pro-

mote its activation through the assembly of the 

PANoptosome. In elderly individuals, PANoptosis 

may further aggravate inadequate inflammatory re-

sponses and complicate age-related health issues, 

emphasizing the need to recognize these mecha-

nisms for potential therapeutic approaches targeting 

chronic inflammation.6 

Aging is driven by the progressive dysregulation of 

various molecular pathways, particularly the mTOR 

and AMPK signaling pathways, which are involved 

in cellular senescence. Immunosenescence, charac-

terized by the gradual deterioration of the immune 

system due to aging or pathological conditions, can 

be countered through various pharmacological and 

nutraceutical interventions. On the other hand, it is 

not surprising that several reviews highlight the anti-

inflammatory effects of chronic disease medications 

in elderly adults, such as metformin. Research has 

particularly noted the efficacy of natural and syn-

thetic compounds like resveratrol, rapamycin, and 

metformin in addressing conditions related to im-

munosenescence and aging, showcasing their simi-

larities in mechanisms of action, which are crucial 

for maintaining immune responses throughout life.7 

In conclusion, the inflammatory response plays a 

pivotal role in the pathophysiology of age-related 

diseases and health outcomes in geriatric patients. 

Understanding the mechanisms underlying inflam-

mation in older adults and developing targeted inter-

ventions to modulate the inflammatory response 

may offer promising avenues for improving the 

health and quality of life of geriatric populations. 
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