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ABSTRACT 
Objective: This study aims to determine the relationship between physical activity level and tokophobia in pregnant women. 

Materials and Methods: 81 healthy pregnant women at 14-40 weeks of gestation were included in the study. The participant’s 

physical activity levels were measured using the Pregnancy Physical Activity Questionnaire (PPAQ), and their tokophobia was 

evaluated using the WIJMA Delivery Expectation/Experience Scale (W-DEQ). The W-DEQ results are divided into four subgroups: 

low fear of childbirth (W-DEQ score ≤ 37), moderate fear of childbirth (W-DEQ score between 38 and 65), severe fear of childbirth 

(W-DEQ score 66-84), and clinical fear of childbirth (W-DEQ score ≥ 85). Results: We found a low level of tokophobia in 

participants (W-DEQ 3.57 ± 36.19). Low-intensity physical activity decreased in the third trimester (78.82 ± 40.88 MET-min/week) 

compared to the second trimester (120.10 ± 54.80 MET-min/week) (p = 0.001). Housework/care activities decreased in the third 

trimester (105.81 ± 56.09 MET-min/week) compared to the second trimester (162.08 ± 98.08 MET-min/week) (p = 0.023). Low-

tokophobia pregnant women (141.54 MET-min/week) were more active than moderate-tokophobia pregnant women (73.01MET-

min/week) (p = 0.026). A moderately strong negative correlation existed between the total W-DEQ score and the total PPAQ score 

(r = -0.431; p = 0.000). Conclusion: It was determined that the physical activity levels of the pregnant women decreased as the 

trimester of pregnancy progressed, and the level of physical activity decreased as tokophobia increased.                         

Keywords: Pregnancy, Exercise, Phobia, Parturition, Pregnancy. 

 

Gebelerde Fiziksel Aktivite Düzeyinin Doğum Korkusu (Tokofobi) ile İlişkisi:  

Kesitsel Bir Çalışma 

ÖZ 
Amaç: Bu çalışmanın amacı gebelerde fiziksel aktivite düzeyi ile tokofobi arasındaki ilişkiyi belirlemektir. Gereç ve Yöntem: 

Çalışmaya 14-40 gebelik haftaları arasındaki 81 sağlıklı gebe dahil edildi. Katılımcıların fiziksel aktivite düzeyleri Gebelik Fiziksel 

Aktivite Anketi (PPAQ) ile tokofobi ise WIJMA Doğum Beklenti/Deneyim Ölçeği (W-DEQ) kullanılarak değerlendirildi. W-DEQ 

sonuçları dört alt gruba ayrılır: Düşük doğum korkusu (W-DEQ puanı ≤ 37), orta düzeyde doğum korkusu (W-DEQ puanı 38-65 

arası), şiddetli doğum korkusu (W-DEQ puanı 66-84) ve klinik doğum korkusu (W-DEQ puanı ≥ 85). Bulgular: Katılımcılarda 

düşük düzeyde tokofobi bulundu (W-DEQ 3,57 ± 36,19). Düşük yoğunluklu fiziksel aktivite üçüncü trimesterde (78,82 ± 40,88 

MET-dk/hafta) ikinci trimestere göre (120,10±54,80 MET-dk/hafta) azaldı (p = 0,001). Ev işleri/bakım aktiviteleri üçüncü 

trimesterde (105,81 ± 56,09 MET-dk/hafta) ikinci trimestere göre (162,08 ± 98,08 MET-dk/hafta) azaldı (p = 0,023). Düşük 

tokofobili gebeler (141,54 MET-dk/hafta), orta tokofobili gebelere (73,01MET-dk/hafta) göre daha aktifti (p = 0,026). Toplam W-

DEQ puanı ile toplam PPAQ puanı arasında orta derecede güçlü bir negatif korelasyon vardı (r = -0,431; p = 0,000). Sonuç: 

Gebelerin trimester ilerledikçe fiziksel aktivite düzeylerinin düştüğü, tokofobi arttıkça fiziksel aktivite düzeylerinin düştüğü 

belirlendi. 

Anahtar Kelimeler: Hamilelik, Egzersiz, Fobi, Doğum, Hamilelik. 
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INTRODUCTION 

Tokophobia is the fear of childbirth experienced before, 

during, and after birth (Wijma et al., 1998). However, an 

appropriate level of tokophobia motivates expectant 

mothers to prepare for birth (Wijma et al., 1998). 

The frequency of tokophobia is 12.40% in the second 

trimester and 13.50% in the last period of the third 

trimester (Hildingsson et al., 2011). Women may 

experience tokophobia at mild, moderate, and high 

intensity. Prevalence of moderate fear of childbirth in 

pregnant women varies between 18-31%, and the 

prevalence of severe fear of childbirth is between 2-11% 

(Mortazavi & Agah, 2018). In general, authors reported 

that the fear of childbirth is higher in women who are 

pregnant for the first time (nulliparous) compared to those 

who have previously been pregnant (multiparous) 

(Pirdadeh Beiranvand et al., 2017). 

Tokophobia can affect women from childhood to old age 

(Hofberg & Ward, 2003). Among the reasons are hearing 

or witnessing the fearful birth stories of others, not getting 

enough support from the family and spouse during 

pregnancy and at the time of birth, previous births with 

vacuum or forceps, insufficient information about birth, 

lack of trust in healthcare professionals and inadequate 

psychological support given by the obstetrician (Striebich 

et al., 2018). Review dealing with birth-related concerns 

include fears of pregnant women such as pain, panic, the 

feeling of failure in childbirth, loss of control, injury to the 

child and the mother, emergency cesarean section, 

excessive bleeding, adverse effects on their sexual life, 

death of the mother or child, and the development of 

complications during delivery (Striebich et al., 2018). 

Physical activity involves muscle contraction that 

increases heart and respiratory rate, requiring more energy 

than basal metabolism (Harrison et al., 2018). 

It has been shown in the literature that physical activity in 

pregnant women contributes to the health of both the 

mother and the infant. Many studies have reported the 

benefits of physical activity and exercise in preventing 

many risks during pregnancy, including reducing the 

chances of excessive weight gain, preeclampsia, 

gestational diabetes, gestational hypertension, prenatal 

depression, macrosomia, and improving psychological 

well-being. Evidence also reports that physical activity 

during pregnancy reduces preterm birth rates, provides 

physical fitness, improves sleep quality, reduces cesarean 

risk, reduces postpartum recovery and delivery time, 

reduces fatigue, stress, anxiety, depression, and low back 

pain, and improves health. Despite the reported benefits of 

regular physical activity in the literature, it has been 

reported that the level of physical activity during 

pregnancy is lower compared to the pre-pregnancy period 

(Harrison et al., 2018). While physical activity is crucial 

during pregnancy, studies investigating the relationship 

between tokophobia, and physical activity are limited in 

the literature. 

This study aimed to investigate the relationship between 

physical activity level and fear of childbirth (tokophobia) 

in pregnant women in the 2nd and 3rd trimesters of 

pregnancy (14-40 weeks). 

MATERIALS AND METHODS 

Study type 

This cross-sectional study was conducted online with 

community-dwelling pregnant women on the Google 

Forms web survey platform (Google LLC, Mountain 

View, CA, USA) online between May 2021 and July 2021. 

Study group 

The study population included 81 pregnant volunteers 

from Artvin in 2021 who were in their 2nd or 3rd 

trimesters (between 14-40 weeks) and met inclusion 

criteria. 

Sample Size 

The effect size was used according to the average 

tokophobia score in a reference study examining the 

tokophobia in nulliparous and multiparous pregnant 

women to calculate the sample size. In this study, the effect 

size of the groups was 0.53 (Cohen's d) (Gün, 2018). In the 

G*Power v3.1.9.6 program, power analysis revealed the 

necessary sample size to be n=63 with a d=0.53, α=0.05, β 

at 95% conditions. 81 individuals were included in the 

study to achieve 95% power. 

Variables 

The Pregnancy Evaluation Form was used to record 

information about the pregnant participants, including their 

age, BMI, gestation week, number of children, educational 

status, smoking/alcohol consumption, miscarriage/abortion 

status, and trimester. Their physical activity levels were 

assessed using the Pregnancy Physical Activity 

Questionnaire (PPAQ), and their tokophobia was evaluated 

through the Wijma Delivery Expectancy/Experience 

Questionnaire (W-DEQ)-A. 

Inclusion Criteria 

•Being a healthy pregnant woman, 

•Being between the ages of 18-40, 

•Not having difficulties in communicating to understand 

and answer the evaluation questions correctly, 

•Being at 14-40 weeks of gestation, 

•To have regular perinatal control. 

Exclusion Criteria 

•Chronic illness or obesity, 

•Having a history of orthopedic, neurological, 

rheumatological, or cardiopulmonary disease or surgery, 

•History of 2 or more miscarriages 

•Multiple pregnancies, 

•High-risk pregnancy, 

•Continuous vaginal bleeding 

•Pre-pregnancy Body Mass Index (BMI) less than 17.50 

Procedures 

The Pregnancy Physical Activity Questionnaire 

(PPAQ) 

 The Pregnancy Physical Activity Questionnaire (PPAQ), 

which evaluates 32 activities, determines the physical 

activity levels of pregnant women only (Chasan-Taber et 

al., 2004). The PPAQ questionnaire covers 

housework/caregiving, occupational tasks, 

sports/exercise, transportation, and inactivity. Participants 

report how much time they spend on each activity weekly 

or daily. It takes around 10-15 minutes to complete 

independently (Chasan-Taber et al., 2004). 
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The PPAQ includes pregnancy activities such as walking, 

dancing, jogging, and swimming. To calculate weekly 

energy expenditure, the duration of time spent on each 

activity is multiplied by activity-specific intensities (MET 

values), and scores are expressed as MET hours per week 

(MET-h/week). To determine the average daily energy 

expenditure (MET-h/day), the activity intensity (METs) is 

multiplied by the time spent on each activity itself. The 

intensity of each activity is classified as sedentary (< 1.5 

METs), mild (1.5-3.0 METs), moderate (3.0-6.0 METs), 

and severe (> 6.0 METs), and average MET-hours spent 

per week at each intensity level is calculated. Activities are 

also classified according to their types (housework/caring 

activities, occupational activities, and sports/exercise), and 

the average number of MET-hours spent per week in each 

activity type is calculated (Inter Class Correlation 

Coefficient (ICC) = 0.78 - 0.93) (Chasan-Taber et al., 

2004). The PPAQ was validated and published in Turkey 

in 2015 (Cronbach’s alpha (α) = 0.93 - 0.95) (Tosun et al., 

2015). 

Wijma Delivery Expectancy/Experience Questionnaire 

(W-DEQ) 

The Wijma Delivery Expectation/Experience Scale (W-

DEQ) has two versions, A and B, which measure 

tokophobia prenatal and postpartum, respectively. This 

study used the "A" version of the W-DEQ. W-DEQ 

measures tokophobia in women on a scale of 0 to 5, with 

0 as "extremely" and 5 as "not at all". Scores range from 0 

to 165, with higher scores indicating higher levels of 

tokophobia. The W-DEQ results are divided into four 

subgroups: low (W-DEQ score ≤ 37), moderate (W-DEQ 

score between 38 and 65), severe (W-DEQ score 66 -84), 

and clinical tokophobia (W-DEQ score ≥ 85) (ICC = 0.83 

– 0.99) (Wijma et al., 1998). The Turkish validity and 

reliability study of the W-DEQ scale was conducted 

recently (α = 0.88 – 0.96) (Korukcu et al., 2012). 

Statistical analysis 

The “Statistical Package for Social Sciences” (SPSS) 

Version 24 (SPSS Inc., Chicago, IL, USA) program was 

used in the data analysis of this study. Statistical 

significance was evaluated at the p < 0.05 level in all 

analyses. The results obtained in our study were tested for 

conformity to normal distribution with the "Kolmogorov-

Smirnov" test. Descriptive statistics are shown as mean ± 

standard deviation for normally distributed continuous 

variables and as numbers and (%) for categorical variables.  

For comparisons between groups, the “Independent T-test” 

analysis was used for comparisons means between two 

independent groups, and the “AVONA Test” was used for 

comparisons between groups of three. The correlation 

between the variables was investigated using the Spearman 

correlation test. The correlation coefficients were labelled as 

follows: 0 - 0.2 very weak, 0.2 - 0.4 weak, 0.4 - 0.6 

moderate, 0.6 - 0.8 strong, and "0.8" and above as very 

strong. 

Ethical considerations 

Ethics committee approval for this study was obtained from 

Artvin Coruh University Rectorate Ethics Committee 

(Decision No: E-18457941-050-99-1067 Decision Date: 

30.04.2021). This study was conducted by the Declaration 

of Helsinki (World Medical Association, 2018), and 

informed consent was obtained from the participants via the 

online form before data collection. 

 

RESULTS 

The study included 81 pregnant women with an average 

age of 30.02 ± 3.38 years. Among them, 20 (24.70%) were 

in their second trimester, while 61 (75.30%) were in their 

third trimester. Their before of pregnancy BMI mean was 

25.87 ± 2.99 kg/m2, and the average week of gestation was 

29.49 ± 5.50. The study revealed that 15 (18.50%) of the 

pregnant women had abortions or miscarriages. Moreover, 

54 (66.70%) reported no smoking habit, while 72 

(88.90%) did not consume alcohol (Table 1). 

 

 

 

 

 

Table 1. Demographic characteristics of pregnant women (n = 81). 

 

Variables Mean ± SD Miscarriage/Abortion Status n % 

Age (Year) 30.02 ± 3.38 Yes 15 18.50 

Height (cm) 167.52 ± 5.79 No 66 81.50 

Weight (kg) 72.55 ± 8.68 Smoking Status n % 

BMI (kg/m2) 25.87 ± 2.99 Smokers 27 33.30 

Gestation week  29.49 ± 5.50 Non-Smokers 54 66.70 

Number of Children 0.58 ± 0.74 Alcohol Use Status n % 

Education Status n % User 9 11.10 

Primary education 10 12.30 Non-User 72 88.90 

High school 20 24.70 Trimester n % 

Associate degree 2 2.50 2nd Trimester 20 24.70 

Bachelor degree 35 43.20 3rd Trimester 61 75.30 

Postgraduate degree 14 17.30    

SD: Standart deviation
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The pregnant women in our study had a low fear of 

childbirth, with an average W-DEQ score below 37 (3.57 

± 36.19). Low-intensity physical activity decreased in the 

third trimester (78.82 ± 40.88 MET-min/week) compared 

to the second trimester (120.10 ± 54.80 MET-min/week) 

(p = 0.001). Similarly, housework/caregiving activities 

decreased in the third trimester (105.81 ± 56.09 MET-

min/week) compared to the second trimester (162.08 ± 

98.08 MET-min/week) (p = 0.023) (Table 2). 

The tokophobia scores of individuals with high education 

levels (-5.21 ± 35.88) were statically lower compared to 

individuals with low education levels (primary 

education, high school) (18,50 ± 32.04) (p = 0.004) 

(Table 3).

Table 2. Comparison of physical activity and tokophobia according to pregnancy trimesters. 

 

 2nd Trimester 3rd Trimester Total p 

Mean ± SD (n = 

20) 

Mean ± SD (n = 

61) 

Mean ± SD (n = 

81) 

Physical Activity (MET-min/week) 

Total PPAQ 301.68 ± 125.29 244.07 ± 103.73 258.30 ± 111.46 0.44 

Sedentary activity 54.57 ± 39.97 67.27 ± 33.12 64.13 ± 35.10 0.162 

Low-intensity activity 120.10 ± 54.80 78.82 ± 40.88 89.01 ± 47.82 0.001* 

Moderate-intensity activity 121.10 ± 75.45 91.89 ± 68.81 99.10 ± 71.16 0.112 

High-intensity activity 5.91 ± 11.32 6.10 ± 12.07 6.05 ± 11.82 0.951 

Household/caregiving activity 162.08 ± 98.08 105.81 ± 56.09 119.71 ± 72.39 0.023* 

Occupational activity 34.87 ± 44.40 35.45 ± 53.53 35.31 ± 51.16 0.965 

Sports/exercise 44.26 ± 41.31 39.46 ± 42.82 40.64 ± 42.25 0.662 

Fear of Childbirth (Tokophobia) 

Total W-DEQ -6.25 ± 37.04 6.79 ± 35.63 3.57 ± 36.19 0.164 
SD: Standart deviation, PPAQ: The Pregnancy Physical Activity Questionnaire, W-DEQ: Wijma Delivery Expectation/Experience 

Scale. * Statistically significant difference (p < 0.05), The comparison of the variables was carried out with the Independent Sample 

T-Test. 

 

Table 3. Comparison of tokophobia by birth experience, miscarriage/ abortion, and education status. 

 

 
Tokophobia  

p  
Tokophobia 

p  

Tokophobi

a p 

Mean ± SD Mean ± SD Mean ± SD 

Birth Experience Miscarriage/Abortion Status Education Status 

Nulliparous 

(n=45) 

-4.86 ± 

35.11 

0.60 Yes 

(n=15) 

11.47 ± 

34.95 

0.352 High 

Education 

Level 

-5.21 ± 

35.88 

0.004* 

Multiparous 

(n=36) 

10.31 ± 

36.01 

No (n = 

66) 
1.77 ± 36.49 

Low Education 

Level 

18.50 ± 

32.04 
SD: Standart deviation, * Statistically significant difference (p < 0.05), The comparison of the variables was carried out with the 

Independent Sample T-Test.

 

A significant difference was observed in terms of 

physical activity scores and tokophobia levels of 

pregnant women (F (2) = 3.97, p = 0.023). In the Post 

Hoc Test (LSD), pregnant women with low tokophobia 

(141.54 MET-min/week) were found to be more active 

than those with moderate tokophobia (73.01 MET-

min/week) (p = 0.026) (Table 4). A moderately strong 

negative correlation was found between the total W-DEQ 

and the total PPAQ score (r = -0.431; p = 0.000). There  

 

is a moderate negative correlation between low-intensity 

activity and total W-DEQ scores (r = -0.416; p = 0.000), 

as well as between moderate-intensity activity and total 

W-DEQ scores (r = -0.503; p = 0.000). Additionally, 

there is a moderately strong negative correlation between 

housework/caregiving activities and total W-DEQ scores 

(r = -0.327; p = 0.003), and between sports/exercise 

activities and total W-DEQ scores (r = -0.510; p = 0.000) 

(Table 5). 
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Table 4. Comparison of physical activities of pregnant women according to tokophobia levels. 

 

Tokophobia Levels Physical Activity 

 Mean p 

Low  Moderate 68.53 0.026* 

High 141.54 0.071 

Moderate Low -68.53 0.026* 

High 73.01 0.368 

High Low -141.54 0.071 

Moderate -73.01 0.368 

Source of Variance Sum of Squares Sd Average of Squares F p 

Intergroup 91717 2 45858.50 3.97 0.023* 

Intragrop 902144.98 78 11565.97   

Total 993861.98 80    
SD: Standart deviation, * Statistically significant difference (p < 0.05), The comparison of the variables was carried out with the ANOVA Test. 

 

Table 5. The relationship between tokophobia and physical activity level in pregnant women. 

 

 Total W-DEQ 

r p 

Total PPAQ -0.431 0.000* 

Sedentary activity 0.077 0.493 

Low-intensity activity -0.416 0.000* 

Moderate-intensity activity -0.503 0.000* 

High-intensity activity -0.111 0.324 

Household/caregiving activity -0.327 0.003* 

Occupational activity -0.194 0.083 

Sports/exercise -0.510 0.000* 
* Statistically significant difference (p < 0.05), The relationship between the variables was calculated with the Spearman Correlation 

Coefficient.

DISCUSSION 

This study aimed to investigate the effects of physical 

activity on tokophobia in pregnant women. 

This study determined that the pregnant participants had 

low tokophobia. In Turkey, pregnant women experience 

severe tokophobia, while international studies show 

moderate tokophobia (Adams et al., 2012; Barut & Uçar, 

2018; Hall et al., 2012; Onchonga et al., 2020; Størksen 

et al., 2013). In this study, individuals with higher 

education levels had lower tokophobia scores than those 

with lower education levels. Some women may be more 

likely to experience tokophobia, a fear of childbirth, due 

to factors such as low education, lack of social support, 

and exposure to negative pregnancy and childbirth stories 

(Erkaya et al., 2017; Pirdadeh Beiranvand et al., 2017). 

A 2018 study in Israel found that 75% of pregnant 

women had low to moderate fear of childbirth, while 25% 

had high or very high fear. Factors contributing to 

tokophobia included concerns about episiotomy, labour 

control, pain, and future sexual life (Demšar et al., 2018). 

In similar studies, it has been reported that pregnant 

women with tokophobia prefer cesarean section more, 

and psychoeducation sessions performed individually or 

in groups for nulliparous women have the potential to 

reduce the number of cesarean sections due to severe 

tokophobia (Striebich et al., 2018; Weaver et al., 2012). 

This research shows that pregnant women tend to reduce 

low-intensity physical activities and 

housework/caregiving as their pregnancy progresses, 

which is consistent with the findings of Guelinckx et al., 

particularly in the third trimester (Guelinckx et al., 2009). 

Hayes et al. reported a decline in daily physical activity 

from 37 to 23 minutes by 35 weeks of pregnancy (Hayes 

et al., 2012). In Adeniyi et al.'s study, pregnant women 

engaged mostly in indoor physical activities, which 

decreased as the pregnancy progressed (Adeniyi & 

Ogwumike, 2014). 

According to this research, pregnant women with low 

tokophobia tend to be more active than those with 

moderate tokophobia. Additionally, it was discovered 

that as physical activity increased, tokophobia decreased. 

After reviewing the literature, it was found that only two 

studies have explored the relationship between physical 

activity and tokophobia. In both studies, it was found that 

women who engaged in physical activity were less likely 

to experience tokophobia (Mortazavi & Agah, 2018; 

Onchonga et al., 2020). However, these studies did not 

evaluate physical activity with standard measurement 
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methods. A low level of physical activity is one of the 

determinants of tokophobia. 

This study revealed that there was no relationship 

between being multiparous/nulliparous and the level of 

tokophobia. A review presented different results from our 

study, and it was stated that tokophobia was more 

common after the 21st week of pregnancy and in 

nulliparous women (Striebich et al., 2018). It has been 

found that moderate/severe dyspareunia during first 

intercourse, poor health, unwanted pregnancy, and low 

levels of physical activity are the factors that contribute 

to tokophobia in multiparous women. On the other hand, 

nulliparous women, the lack of support from their 

partners, opinions of other women about their current 

pregnancies, and physical inactivity for less than 30 

minutes per week are the determinants of tokophobia 

(Mortazavi & Agah, 2018). 

This research found that experiencing miscarriage or 

abortion is linked to severe tokophobia. Previous 

pregnancy, miscarriage, or abortion experiences were not 

associated with tokophobia in a prior study (Koc et al., 

2020). 

It is recommended by the American College of Obstetrics 

and Gynecology that healthy pregnant women should 

participate in low to moderate regular physical activity 

for at least 30 minutes every day, if possible, throughout 

pregnancy (Obstetricians & Gynecologists, 2015). 

Physical activity during pregnancy increases serotonin 

and endorphin levels and maintains mental and physical 

health (Field, 2009, 2012; Guszkowska, 2013; 

Kołomańska et al., 2019; Price et al., 2012). 

Limitations of the study 

This study was the first to explore the correlation 

between physical activity levels among pregnant women 

and their fear of childbirth on a national scale. It was 

discovered that numerous global studies on this subject 

did not employ standardized assessment techniques to 

evaluate physical activity. However, our study 

methodology is strong in this aspect.  Additionally, we 

utilized physical activity measurement approaches that 

are specifically tailored for pregnant women, further 

strengthening our findings. Moving forward, we 

recommend that subsequent research should increase 

their sample size, incorporate physical activity training, 

and monitor the progression of tokophobia about 

heightened physical activity. 

 

CONCLUSION  

Research shows that expectant mothers who engage in 

physical activity may experience a reduction in 

tokophobia. As a result, it is advisable to keep a close 

watch on the physical activity of pregnant women and 

educate them about its advantages. Pregnant women 

should also be enrolled in an exercise or prenatal 

preparation session through online or face-to-face 

interviews to reduce their tokophobia. 
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ABSTRACT 

Objectives: Cervical disk herniation (CDH) is a common disease that usually develops as a result of intervertebral disk 

degeneration (IVDD) or trauma, which can cause pain or neurological deficiency by nevre root or spinal cord compression. 

Paraoxonase 1 (PON1) has antioxidant qualities, and its function may vary based on genetic variations and ethnic background. 

This study aims to compare PON1 activity and phenotype distribution in CDH patients and individuals without the condition. 

Materials and Methods: This study involved 70 CDH patients and 70 individuals in good health. Spectrophotometric tests were 

conducted to measure the serum PON1 and arylesterase (ARE) activities. The PON1 ratio, which indicates the salt-stimulated 

PON/ARE level, showed a three-peak distribution. This ratio was utilized to determine the various phenotypes; QQ, QR, and RR 

for each participant.Results: The PON1 activity was lower in CDH patients compared to the healthy individuals (p < 0.05). CDH 

patients exhibited a statistically significant QQ phenotype in comparison to the healthy participants (p < 0.05).Conclusion: Patients 

with CDH exhibited significantly reduced PON1 activity, indicating that low PON1 activity and the PON1 QQ phenotype could 

potentially be a risk factor for the development of CDH. 

Keywords: Cervical disk herniation, Paraoxonase, Phenotype, PON1. 

 

Servikal Disk Herniasyonlu Hastalarda Paraoksonaz 1 Aktivitesinin ve Fenotip Dağılımının 

Belirlenmesi 

 
ÖZ 

Amaç: Servikal disk herniasyonu (SDH), genellikle intervertebral disk dejenerasyonu (IVDD) veya travmanın bir sonucu olarak 

gelişen yaygın bir hastalıktır ve sinir kökü veya omurilik sıkışması nedeniyle ağrı veya nörolojik bozukluklara yol açabilir. 

Paraoksonaz1 (PON1), antioksidan özelliklere sahiptir ve genetik varyasyonlara ve etnik kökene bağlı olarak fonksiyonu 

değişebilir. Bu çalışmanın amacı, servikal disk herniasyonlu hastalar ve sağlıklı bireylerde PON1 aktivitesini ve fenotip dağılımını 

karşılaştırmaktır. Gereç ve Yöntem: Bu çalışmada 70 SDH hastası ve 70 sağlıklı birey yer aldı. Serum PON1 ve arilesteraz (ARE) 

aktivitelerini ölçmek için spektrofotometrik testler yapıldı. Tuz uyaranlı PON/ARE seviyesini gösteren PON1 oranı, üç tepe 

dağılımını gösterdi. Bu oran, her katılımcı için farklı fenotipleri belirlemek için kullanıldı; QQ, QR ve RR. Bulgular: PON1 

aktivitesi, SDH hastalarında sağlıklı bireylere göre daha düşüktü (p <0.05). SDH hastaları, sağlıklı katılımcılara göre istatistiksel 

olarak anlamlı bir QQ fenotipi sergiledi (p <0.05). Sonuç: SDH hastalar, belirgin şekilde azalmış PON1 aktivitesi sergiledi, bu da 

düşük PON1 aktivitesinin ve PON1 QQ fenotipinin potansiyel olarak SDH gelişimi için bir risk faktörü olabileceğini 

göstermektedir.  

Anahtar Kelimeler: Servikal disk herniasyonu, Paraoksonaz, Fenotip, PON1. 
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INTRODUCTION 

Cervical disk herniation (CDH) is a common disease 

that usually develops as a result of intervertebral disk 

degeneration (IVDD) or trauma, which can cause pain 

or neurological deficiency by nevre root or spinal cord 

compression. Recent investigations have demonstrated 

that specific inflammation, in addition to mechanical 

problems, is an important cause of disk degeneration 

and disk herniation (Bailey & Badgley, 1960; Boger et 

al., 1986). It has been shown that there are changes in 

inflammatory enzyme levels in the blood in cases of 

cervical disc herniation (Ethemoğlu et al., 2020). While 

oxidative stress is known to cause chronic 

inflammation, we have limited information about its 

effect on disk degeneration and CDH. 

Paraoxonase 1 (PON1, EC.3.1.8.1) and arylesterase 

(ARE) are two enzymes that derive from the same gene 

and possess analogous active sites. PON1 an 

antioxidant enzyme linked to plasma high-density 

lipoproteins (HDL), has been shown to protect low-

density lipoprotein (LDL) and HDL from oxidation by 

free radical sand reduce oxidative stres (Draganov et 

al., 2004; Balcı et al., 2004). The PON1 enzyme is 

found in many tissues and serums, including liver, 

kidneys, thin cartilage and the brain primarily, where 

the activity of the enzym is influenced by genetic and 

environmental factors (Sarioglu et al., 2015). PON 1 

was associated with intervertebral disk degeneration 

(Chen et al., 2019). 

Prior research has explored the PON1 activity in 

individuals with CDH, yet the PON1 phenotypes and 

their influence on CDH development are still 

undetermined. This research investigated the 

occurrence and activitiy of PON1 phenotypes in CDH 

patients and a control group. Three distinct PON1 

phenotypes were identified by comparing the PON and 

ARE activities of PON1 

 

MATERIALS AND METHODS 

Study groups. 

This study involved 70 patients diagnosed with CDH 

(mean age: 45.48 ±6.5 years, age range: 25–70 years) 

who were treated at the Balıkesir University 

Neurosurgery Department, along with 70 healthy 

individuals. The inclusion criteria for CDH patients 

encompassed ipsilateral radicular pain and MRI 

confirmation of extruded or sequestered CDH. 

Exclusion criteria for subject selection included 

degenerative spondylolisthesis, ossified posterior 

longitudinal ligament availability, the presence of 

accompanying inflammatory diseases such as 

infectious diseases and autoimmune disorders, 

neoplastic diseases, familial hypercholesterolemia, as 

well as liver, pulmonary, kidney, and heart diseases. 

Smoking habit was also an exclusion criterion. 

The control group for this study comprised 70 healthy 

individuals (mean age: 42.26 ± 5.6 years, age range: 24–

70 years) with no history of CDH or radicular pain, and 

who did not meet any of the exclusion criteria. 

Consistent strenuous manual labor and heavy lifting are 

recognized as risk factors for CDH in humans. To ensure 

a valid comparison, we selected a control group 

consisting of individuals with similar lifestyles and work 

statuses as the CDH patients.  

Blood samples 

Venous blood samples (6 mL) were obtained from 70 

CDH patients and 70 control subjects who had fasted 

overnight. The samples were then centrifuged (10 min at 

3,000 xg), and the resulting sera were stored in tubes at 

−30°C until further analyses. 

Measurement of PON1 and ARE activities  

The PON1 enzyme activity was evaluated using the 

method established by Eckerson et al. (Eckerson et al., 

1983). This method involved measuring the hydrolysis 

rate of PON1 spectrophotometrically by monitoring the 

increase in absorbance at 412 nm resulting from the 

generation of p-nitrophenol, using paraoxon (p-

nitrophenyl phosphate, Sigma Chemical Co.) as a 

substrate at 37°C for 1 minute. The PON1 enzyme 

activity was determined based on the molar extinction 

coefficient of 17100 M−1 cm−1. One unit (U) of PON 

activity was defined as 1 µmol of p-nitrophenol formed 

in 1 minute. Fresh paraoxon substrate was prepared 

daily. For phenotype distribution, PON catalysis was 

determined in a pH 10.5 phosphate buffer containing 1M 

NaCl. 

The activity of ARE was evaluated through 

spectrophotometric analysis, which involved measuring 

the rise in absorbance at 270 nm for a duration of 1 

minute at 25°C, using a phenylacetate substrate. The 

enzyme activity was determined using a molar 

extinction coefficient of 1310 M−1 cm−1. One unit (U) 

of ARE activity was defined as the formation of 1 µmol 

of phenylacetate in 1 minute. . Fresh phenylacetate 

substrate was prepared on a daily basis. 

PON1 phenotype distribution 

The dual-substrate technique was employed to establish 

the phenotypic distribution of PON1 (La Du & 

Eckerson, 1984). The PON1 enzyme activity is 

determined by the 192 Q/R polymorphism, which affects 

the phenotypic distribution of the enzyme. Individuals 

with the Q allele exhibit lower PON1 enzyme activity 

compared to those with the R allele. Blood paraoxon 

hydrolysis capacity is used to assess PON1 enzyme 

activity, which reflects the 192 Q/R polymorphism and 

changes in the concentration of the PON1 enzyme. 

The genetic polymorphism at codon 192Q/R exists in 

two forms: Q (low activity) and R (high activity). The 

ratio of PON catalysis in a 1 M NaCl-containing buffer 

to phenylacetate catalysis was utilized to determine the 

presence of the three phenotypes (QQ, QR, and RR). The 

paraoxon hydrolysis activity associated with the R allele 

of PON1 is eight times greater than that associated with 

the Q allele. The PON Q/R polymorphism has been 

shown to impact serum concentration and enzyme 

activity. 

A single alteration in the amino acid sequence 

determines the enzyme's structure and its activity. 

Individuals with the Q (glutamine) rather than R 

(arginine) at position 192 exhibit reduced serum PON 
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enzyme activity. Homozygous carriers of the R allele 

have a higher enzyme concentration compared to 

homozygous Q individuals. The R allele is linked to 

elevated PON activity, while the Q polymorphism is 

associated with lower PON activity. Q/Q is correlated 

with reduced activity, whereas R/R and Q/R are linked 

to heightened activity. 

The cut-off values for the various phenotypes are as 

follows: low enzyme activity, QQ type, ratio<3.0; 

moderate enzyme activity, QR type, ratio 3.0–7.0; high 

enzyme activity, RR type, ratio >7.0 (La Du &Eckerson, 

1984) 

Statistical analysis  

The Kolmogorov-Smirnov test was used to evaluate the 

normal distribution of the parametric variables. A 

comparison of the patients' ages between the two study 

groups was conducted using an independent sample t-

test. The gender distribution among the groups was 

assessed using a Chi-square test.  PON1 and ARE 

activities in the CDH and control groups were compared 

using the Mann–Whitney U-test. The distribution of 

PON1 phenotypes in patient and control subjects was 

also evaluated using a Chi-square test. Statistical 

significance was determined using a significance level  

of p< 0.05. All statistical analyses were conducted using 

SP-SS 20.0 statistical software. 

Ethical considerations 

The study received approval from the Balıkesir 

University Clinical Research Ethics Committee 

(Decision No. 2022/93, Date: 07/09/2022). All CDH 

patients and control individuals provided verbal and 

written consent before participating in the study. 

 

RESULTS 

The research involved 70 individuals with CDH and 70 

healthy participants. Table 1 presents the age, gender, 

and clinical characteristics of the CDH and control 

groups.  

 

 

Table 1. Clinical parameters of subjects. 

 
Variable CDH (n=70) Control (n=70) P* 

Sex (M/F) 33/37 32/38 >0.05 

Age 45.48±6.5 42.26±5.6 >0.05 

CDH Level 

    C4-C5 8 

    C5-C6 35 

    C6-C7 27 

* Independent sample t test, chi-square test , *p < 0.05, statistically significant. 

There were no statistically significant variances in the 

mean age and gender distribution between the CDH 

patients and the healty group, and none of the 

participants met the exclusion criteria. 

The PON1 activity in CDH patients was significantly 

lower compared to that of the control subjects (26.27 ± 

10.7 vs. 61.17 ± 12.8 IU) (p < 0.05).

Table 2. Biochemical parameters of subjects. 

Parameters CDH (n=70) Control (n=70) *P value 

PON1 activity (U ml-1) 26.27 ± 10.7 61.17 ± 12.8 p<0.05 

ARE   activity (U ml-1) 84.78 ± 12.4 96.25 ± 14.3 p>0.05 

*Mann-Whitney U test, PON1: Paraoxonase, ARE: Arylesterase  *p < 0.05, statistically significant 

 

Table 3. PON1 phenotype distribution in CDH and control groups. 

 

Phenotypes Total 

 

 

 

Groups 

 

CDH 

 

Control 

QQ QR RR 

37 (52.9%)  

16 (22.9%) 

 

17 (24.2%) 

 

70 (100%) 

19 (27.1%) 28 (40%) 23 (32%) 70 (100% 

Total 56 (40%) 44 (31.4%) 40 (28.6%) 140 (100%) 

*Chi-square test, QQ phenotype distribution was more common in CDH group than in control group  (p<0.05) 
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Additionally, the ARE activity was assessed to 

determine the phenotype frequency in both the CDH and 

control groups, respectively (84.78 ± 12.4 vs. 96.25 ± 

14.3 IU) (p > 0.05) (Table 2). CDH patients exhibited a 

notably higher frequency of the QQ phenotype in 

comparison to the control subjects, and this difference 

was statistically significant (p < 0.05) (Table 3) (Figure 

1). 

 

 

Figure 1. PON1 phenotype distribution in CDH and control groups. 

 

DISCUSSION 

Cervical disk herniation is a prevalent condition 

associated with neck pain, stemming from IVDD, and 

it is a primary cause of radiculopathy in adults. Disc 

degeneration is a process characterized by 

biochemical, vascular and anatomical changes in the 

intervertebral disk, where extrinsink, intrinsink and 

genetic factors play a role. Although the underlying 

physio pathological mechanisms have not been fully 

clarified, degenerative cervical disc disease is an 

anatomical adaptation process of the spine to load and 

mechanical stress, and is characterized by clinical 

syndrome ssuch as disc hernia or spondylosis.  Cervical 

spondylosis is a term generally used to describe 

developing vertebral changes in the degenerative back 

ground, and cervical disk herniation is often part of this 

degenerate phenomen on (Borovkova et al., 2017). Past 

studies have identified that inflammatory reactions and 

oxidative stress are the leading causes of extracellular 

matrix degradation and a reduction in nucleus pulposus 

cells. Alleviating inflammatory responses and 

oxidative stress could potentially mitigate the 

advancement of IVDD and CDH (Chen et al., 2019). 

The most important production site of PON1 in the 

body is the liver and it is distributed throughout the 

body from there (Deakin et al., 2002). PON1 activity 

may be impacted by smoking and dietary habits 

(Mouhamed et al., 2012). Research suggests that the 

consumption of butter, certain fruits, and lifestyle 

factors such as moderate alcohol consumption can 

elevate PON1 activity (Costa et al., 2011). The study 

excluded individuals using medication for 

atherosclerosis, diabetes mellitus, coronary heart 

disease (Mirdamadi et al., 2008), hypertension, 

rheumatoid arthritis, neurological, liver conditions. 

Participants with a history of cancer or hepatitis, and 

those using antipsychotic, serum lipid-lowering, 

cigarette, and antioxidant medications were also not 

included in the study. 

Several research studies have documented the anti-

inflammatory or antioxidant characteristics of PON1. 

Recent research has found that inflammation and 

oxidative stress can change the microenvironment of 

nucleus pulposus cells, resulting in IVDD. ( Risbud & 

Shapiro, 2014; Dimozi et al., 2015). In addition, 

multiple research studies have explored the association 

between PON1 phenotype and various disease (Zhao et 

al., 2012; Bassu et al., 2023; Ayan et al., 2019). While 

there are investigations into the link between PON1 

activity and IVDD or LDH (Chen et al., 2019; Karabağ 

& Sezen, 2016), no study has specifically examined the 

relationship between PON1 phenotype distribution and 

CDH. 

Chen et al. reported that PON1 expression is indicative 

of severe IVDD; PON1 has been demonstrated to have 

a crucial role in preserving the homeostatic balance of 

intervertebral discs. (Chen et al., 2019). Chen et al 

demonstrated a robust correlation between the anti-

inflammatory and antioxidant characteristics of PON1 

and the process of IVDD. Our findings indicate that 

PON1 expression is considerably diminished in 

severely degenerated cervical disks, and there is an 

inverse relationship between PON1 expression and 

IVDD. 

Chen et al. (Chen et al., 2019) conducted a study to 

explore the role of PON1 in the gene expression 

process related to IVDD. They identified several 

variations in the PON1 gene, including two common 

polymorphisms at amino acid codons 55 and 192 

within the coding region. Additionally, they identified 

five single nucleotide polymorphisms in the promoter 

region at positions −108, −126, −162, −832, and −909. 

The researchers used PCR analysis to investigate the 

relationship between IVDD and PON1 in their study. 

On the other hand, Karabag et al. (Karabağ and Sezen, 

2016) focused on examining the association between 

PON1 and LDH. They also investigated the correlation 

between levels of lipid hydroperoxide (LOOH), total 

oxidative status, total antioxidative status markers, and 

LDH. The authors utilized the Eckerson method 

(Eckerson et al., 1983) to measure PON1 activity. 

However, they did not perform phenotype 
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classification and did not compare the relationship with 

LDH. 

 In our study, we compared the PON1 activity between 

the patient and control groups using the Gan method. 

This involved measuring the increase in absorbance at 

412 nm using paraoxon as a substrate. Additionally, we 

determined the PON1 phenotype distribution in both 

groups using the dual-substrate method. This method 

utilizes phenyl acetate and paraoxon as substrates, and 

the equation provided in the material and methods 

section was used for calculation. It is worth noting that 

no previous study has examined the correlation 

between PON1 phenotype distribution and CDH using 

the method proposed in our study. 

Therefore, we hypothesized that there may be a 

relationship between PON1 activity, ARE 

activity/phenotype distribution, and CDH disease. In 

our study, we compared the activities of PON1 and 

ARE, as well as the phenotype distribution of PON1, 

between individuals with CDH and healthy 

individuals. PON1 is known for its anti-inflammatory 

and anti-oxidative properties (Borovkova et al., 2017; 

Furlong et al., 2016; Mackness & Mackness, 2015). 

Our findings showed that CDH patients had 

significantly lower PON1 activity compared to control 

individuals, suggesting a link between low PON1 

activity and CDH. Furthermore, we conducted a 

comparison of the ARE activity in order to assess the 

distribution of PON1 phenotype between individuals 

with CDH and those who are healthy.. We measured 

and compared the three PON1 phenotypes (QQ, QR, 

RR) in CDH and healthy subjects, and observed that 

the CDH group had a significantly higher frequency of 

the QQ phenotype compared to the control group. .This 

study is the first to investigate PON1 phenotypes in 

CDH, and our findings demonstrate that the CDH 

group has a significantly higher frequency of the QQ 

phenotype compared to control subjects.  

 

CONCLUSION 

Our research revealed that the CDH patient group 

exhibited reduced PON activity compared to the 

control group, and the Q allele was more prevalent in 

the CDH patient group. Previous literature has 

indicated that individuals with Q alleles have 

diminished PON1 activity, which corroborates our 

findings. In addition, our study revealed a significantly 

higher prevalence of the QQ phenotype in the CDH 

group compared to the control group.However, further 

investigation across multiple centers is required to 

validate whether the QQ phenotype is a risk factor for 

CDH disease. One of the strengths of our research is 

that it is the first to investigate PON1 phenotypes in 

both individuals with CDH and those who are healthy. 

Nevertheless, it is crucial to acknowledge that this 

research was carried out at a solitary facility with a 

restricted number of participants, thus restricting the 

applicability of our results 
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ABSTRACT 

Objective: Health perception includes individuals' physical, physiological and psychological characteristics. Health perception is 

extremely important for athletes' quality of life and sports performance, especially in elite level athletes, due to intense competition 

and training pace. The objective of this research was carried out to reveal the health perception levels of elite judokas. Materials and 

Methods: The research group's sample group consisted of 91 (35 Female, 56 Male) volunteer athletes who were actively licensed in 

the judo branch at the elite level. In the study, the "Personal Information Form" was applied online to determine the demographic 

information of the participants, and the "Health Perception Scale" developed by Diamond et al., (2007) and adapted into Turkish by 

Kadıoğlu and Yıldız (2012) was applied online to determine their health perception levels. For data analysis, the SPSS package 

program was utilized, and significance was set at p<0.05. Results: According to the research findings, athletes' health perception 

levels were found to be medium, with male athletes' health perception levels being higher than female athletes. It has been discovered 

that as athletes' ages and years of participation in sports increase, so do their health perception levels. Furthermore, athletes who 

consume enough and balanced diet, athletes who drink more fluids and athletes who receive nutrition training have higher levels of 

health perception. Conclusion: Ultimately, it was revealed that the research group's health perceptions were on the medium level, 

and that sports years, age nutrition, and fluid consumption were crucial for health. 

Keywords: Health, Health Perception, Judo.  

 

 

Elit Düzeydeki Judocuların Sağlık Algı Düzeylerinin İncelenmesi 

ÖZ 

Amaç: Sağlık algısı bireylerin fiziksel, fizyolojik ve psikolojik özelliklerini içermektedir. Yoğun rekabet ve antrenman temposu 

nedeniyle özellikle elit seviyedeki sporcularda sağlık algısı sporcuların yaşam kalitesi ve spor performansı açısından son derece 

önemlidir. Bu araştırmanın amacı elit judocuların sağlık algı düzeylerini ortaya koymaktır. Gereç ve Yöntem: Araştırma grubunun 

örneklem grubunu judo branşında aktif olarak elit düzeyde lisanslı 91 (35 Kadın, 56 Erkek) gönüllü sporcu oluşturmuştur. 

Araştırmada katılımcıların demografik bilgilerini belirlemek için “Kişisel Bilgi Formu” ile sağlık algı düzeylerini belirlemek için 

Diamond ve ark., (2007) tarafından geliştirilen, Kadıoğlu ve Yıldız (2012) tarafından Türkçe’ye uyarlanan “Sağlık Algısı Ölçeği” 

çevrimiçi olarak uygulandı. Verilerin analizinde SPSS paket programından yararlanıldı ve anlamlılık p<0,05 olarak belirlendi. 

Bulgular: Araştırma bulgularına göre sporcuların sağlık algı düzeyleri orta düzeyde olup, erkek sporcuların sağlık algı düzeyleri 

kadın sporculara göre daha yüksek bulunmuştur. Sporcuların yaşı ve spora katılım süresi arttıkça sağlık algı düzeylerinin de arttığı 

belirlenmiştir. Ayrıca yeterli ve dengeli beslenen sporcuların, daha fazla sıvı tüketen sporcuların ve beslenme eğitimi alan sporcuların 

sağlık algısı daha yüksek düzeyde olduğu görülmüştür. Sonuç: Araştırma grubunun sağlık algılarının orta düzeyde olduğu, spor yılı, 

yaş, beslenme ve sıvı tüketiminin sağlık açısından önemli olduğu belirlenmiştir. 
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INTRODUCTION 

Health is a crucial concept that defines a person's 

quality of life while also expressing physical, mental, 

and social well-being and is regarded as one of people's 

most valued assets (Avci et al., 2004). From this 

vantage point, health plays a critical role in people's 

ability to enjoy and shape their lives. People's health 

views, therefore, not only affect their lives favorably, 

but also contribute to them living a happy, productive, 

and meaningful existence (Hayran, 2011). 

Dursun et al. (2019) describe health perception as the 

notion that represents individuals' perceptions on their 

own health as well as health issues in general. 

Individuals' health-related knowledge, experiences, and 

personal beliefs all contribute to this view. Health 

perception is known to have a significant influence in 

people's lives when they make health-related decisions, 

seek health services, and adopt healthy lifestyles 

(Açıksöz et al., 2013). Furthermore, how people 

perceive their health might have an indirect impact on 

their health habits and awareness of their obligations 

(Tugut, 2008). Apart from all other factors, whether 

people's perceptions of health are positive or bad 

influences their health and lives (Klein Velderman et al., 

2010).A positive attitude toward health may motivate 

people to take more preventative health measures, visit 

the doctor more frequently, or live healthier lives. A 

negative health perception, on the other hand, may lead 

to neglected health concerns, unhealthy habits, and 

issues such as access to health services (Alkan et al., 

2017). According to this knowledge, athletes can 

combat stress and psychological difficulties through 

frequent involvement in sports activities as well as 

proper and balanced nutrition. According to research 

conducted in this regard, participating in sports on a 

regular basis provides numerous health benefits (Köse, 

2020; Crowson et al., 2013; Metsios et al., 2009). 

Furthermore, frequent sports activities help people live a 

healthier lifestyle by raising their awareness of their 

own bodies and health (Hünük and Demirhan, 2003). 

Aside from these aspects, those who develop the habit 

of participating in sports have a better understanding of 

how their bodies react (Heper et al., 2012). Sports, in 

addition to being an essential component of a healthy 

lifestyle, can be stated to aid in the development of a 

healthy quality of life in the coming years (Erşahin, 

2023). Athletes with good sports health and physical 

fitness levels can take their sports performance to the 

next level in this setting. Individual and team sports 

have different conceptions of health, although they both 

contribute to human health. Individual sports are known 

to increase personal motivation, contribute positively to 

personal development, and are important in terms of 

stress management. While team sports are important in 

strengthening social bonds, gaining discipline, and 

encouraging competition in the desired direction, 

individual sports are known to increase personal 

motivation, contribute positively to personal 

development, and are important in terms of stress 

management. Athlete health is prioritized alongside 

athletic performance, and training should aim to 

improve and safeguard athletes' health. (Dogan, 2001). 

According to this knowledge, criteria such as health 

perception and keeping a healthy lifestyle in judo, one 

of the individual sports, are vital for the growth of 

athletes' sports performance and health. Athletes 

engaging in this sport must have advanced technical 

knowledge that integrates physical, physiological, 

psychological, and mental skills, as well as be in good 

physical and mental health (Kavlu, 2002; Franchini et 

al., 2011). Additionally, judokas must accurately assess 

their own health status and enhance their health 

perception. It is well recognized that determining and 

enhancing judokas' health perception levels will 

improve both their athletic performance and their 

quality of life. The main objective of this research was 

conducted to find out the levels of health perception of 

elite judoists.  

 

MATERIALS AND METHODS 

Research group 

The research population comprises of licensed judo 

athletes in the Eastern and Southeastern Anatolia Region, 

and the sample group formed with 91 (35 Female, 56 

Male) volunteer judo athletes who are actively licensed at 

the elite level.  

Collection of data 

The researchers created a survey including the "Personal 

Information Form" and "The health Perception Scale" to 

collect data for the study. 

Data collection tools 

The Personal Information Form encapsulates descriptive 

questions including students' gender, age, height, body 

weight, income status, nutrition and physical activity 

status. 

Health perception scale 

Diamond et al. (2007) improved it, and Kadioglu and 

Yildiz (2012) conducted a Turkish validity and reliability 

research, with a Cronbach's alpha value of 0.77. The scale 

has 15 items and is divided into four sub-dimensions: 

"Control Base, Personal awareness, Assurance, and 

Importance of Health." The "Health Perception" score is 

the sum of the scores received from the sub-dimensions. 

Positive expressions are rated directly on the scale, 

whereas negative expressions are assessed in reverse. The 

scale's lowest possible score is 15 points, and its highest 

possible score is 75 points. Control Base (min=5, 

max=25), Personal awareness (min=3, max=15), 

Assurance (min=4, max=20), and Significance of Health 

(min=3, max=15) are the subcategories. The scale's 

Cronbach's alpha coefficient was found to be 0.77. 

Cronbach's alpha coefficients for the subscales range 

from 0.60 to 0.76. 

Analysis of data 

The SPSS statistics tool was applied to analyze the data. 

The demographic information and health perception 

levels of the research group were described using 

descriptive statistics such as percentage, frequency, 

arithmetic mean, and standard deviation. The skewness 



Erdoğan et al.                                                                                                                     Health Perception 

BAUN Health Sci J, 2024; 13(2): 240-247 242 

 

and kurtosis values of the data were examined to see if 

they indicated a normal distribution. The data is deemed 

properly distributed if the skewness and kurtosis values 

are between +2 and -2 (George and Mallery, 2010). 

After ensuring that the data had a normal distribution, 

intra-group comparisons were made using the 

Independent Samples t and One-Way ANOVA tests. The 

level for significance had been established at p<0.05. 

Ethical considerations 

In addition, Bitlis Eren University Ethical Principles and 

Ethics Committee approval was obtained before starting 

the study (2023/09-19).

  

 

Table 1. Mean, standard deviation, skewness and kurtosis values for the health perception level scale and its sub-

dimensions. 

 

RESULTS 

When Table 2 is examined, 38.5% are female, 61.5% 

are male, 57.1% are 12-16 years old, 22.0% are 17-21 

years old, 20.9% are 21 years old and over. 23.1% are 

140-150 cm 29.7% are 151-160 cm 20.9% are 161-

170cm 26.4% are 171 cm and above 41.8% are 40-50 

kg % It was observed that 18.7% of them were 51-60 

kg, 19.8% were 61-70 kg and 19.8% were 71 kg and 

above. In addition, 18.7% have low income, 67.0% have 

medium income, 14.3% have high income, 40.7% have 

received nutrition education, 59.3% have not received 

nutrition education and 5.5% have chronic diseases. 

94.5% have no chronic disease, 25.3% have been 

exercising for 1-3 years, 53.8% have been doing sports 

for 4-6 years, 20.9% have exercising for 6 years or 

more, 12.1% have been exercising for 6 years or more. 

1 day 18.7% 2 days 16.5% 3 days 52.7% 4 days or more 

weekly exercise 12.1% 1 liter or less 45.1% 1, 5 liters 

22.0% 2 liters 20.9% consume 2.5 liters or more of 

liquid daily 9.9% 1 meal 28.6% 2 meals 48.4% 3 meals 

% It was observed that 13.2% consumed 4 or more 

meals, 31.9% did not skip meals, 58.2% skipped 

morning meals and 9.9% skipped lunch (Table 2). When 

Table 3 is assessed, the items "I will stay healthy if I 

exercise and eat right" and "I consider about my well-

being too much and it is based on me whether I am 

healthy or not" are 3.78±1.20, 3.48±1.27, 3.34± 

respectively. It was monitored that they agreed at a high 

rate with an average of 1.26. The items "being healthy is 

a matter of luck", being healthy is largely a matter of 

luck and I cannot change my health no matter what I do 

were 2.12 ±1.33, 2.09±1.22, 2, It was observed that they 

participated at a low level with an average of 08±1.15. 

The Control Base sub-dimension is 8.58, the Assurance 

sub-dimension is 14.20±4.11, the importance of health  

sub-dimension is 10.20±2.90, the personal awareness 

sub-dimension is 10.04±2.89 and the total health 

perception scale is 43.04. It was determined that it has 

an average of ±8.90. (Table 3). When Table 4 is 

examined, it is determined that there is a statistically 

important difference between the mean scores of the 

Control Base sub-dimension and personal awareness 

sub-dimensions according to the nutrition education 

variable (p<0.05), yet no statistically important 

difference was observed between the mean scores of the 

total, Assurance, and importance of health sub-

dimensions of the health perception scale (p>0.05). 

Furthermore, no statistically important difference was 

found between the gender and persistent illness factors 

and the average health perception scale total, Control 

Base, Assurance, value of health, and personal-

awareness subscale scores (p>0.05) (Table 4). When 

Table 5 was reviewed, it was determined that there was 

a statistically important difference between the age and 

daily fluid consumption variables, as well as the health 

perception scale total and importance of health sub-

dimension mean scores (p<0.05), but no significant 

difference between the Control Base, assurance, and 

personal awareness sub-dimension mean scores 

(p>0.05). While the height variable, the athlete's year 

variable, and the average score of the importance of 

health sub-dimension were found to be statistically 

important (p<0.05), there was no significant difference 

between the health perception scale total, Control Base, 

assurance, and personal-awareness sub-dimensions 

(p>0.05). Besides, there was no statistically important 

difference found between body weight, income status, 

weekly physical activity, and number of main meals per 

day and the average score of the health perception scale 

total, Control Base, assurance, importance of health, and 

personal-awareness subscales (p>0.05) (Table 5). 

 

 

  

Variables Mean 
Standard 

Deviation 
Skewness Kurtosis 

Aqs+ 8.58 4.04 .976 .425 

Certainty Sub Dimension 14.20 4.11 .249 -.026 

Importance of Health Sub Dimension 10.20 2.90 -.348 -.259 

Self Awareness Sub Dimension 10.04 2.89 -.213 -.417 

Health Perception Scale Total Score 43.04 2.89 .639 1.753 
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Table 2. Demographic characteristics of judoists. 

 

 

Table 3. Health perception of judoists. 

 

Variables  Frequency  Percentage (%) 

Gender 
Female  35  38.5 

Male  56  61.5 

Age 

12-16 years old  52  57.1 

17-21 years old  20  22.0 

21 years old and over  19  20.9 

Height 

140-150 cm  21  23.1 

151-160 cm  27  29.7 

161-170 cm  19  20.9 

171 cm and over  24  26.4 

Body Weight 

40-50 kg  38  41.8 

51-60 kg  17  18.7 

61-70 kg  18  19.8 

71 kg and over  18  19.8 

Income Status 

Low  17  18.7 

Middle  61  67.0 

High  13  14.3 

Have you received nutrition training? 
Yes  37  40.7 

No  54  59.3 

Have you got a chronic Illness? 
Yes  5  5.5 

No  86  94.5 

How long Have you been doing sports? 

1-3 years   23  25.3 

4-6 years   49  53.8 

6 years and over  19  20.9 

How many days a week do you do physical activity? 

1 day  11  12.1 

2 days   17  18.7 

3 days  15  16.5 

4 days and over  48  52.7 

How many liters is your daily fluid consumption?  

1 liter and below  11  12.1 

1.5 liters  41  45.1 

2 liters  20  22.0 

2.5 liters and over  19  20.9 

How many main meals per day? 

1 course   9  9.9 

2 courses  26  28.6 

3 courses  44  48.4 

4 courses and more   12  13.2 

Main meal you skipped? 

I do not skip any courses   29  31.9 

Morning  53  58.2 

Lunch  9  9.9 

   x̅  Sd 

Being healthy is a matter of luck    2.12  1.33 

Being healthy is largely a matter of luck    2.09  1.22 

No matter what I do. whether I'm healthy or sick. it happens anyway.    2.27  1.18 

No matter what I do. I can't change my health    2.08  1.15 

If I am healthy. it is a blessing from God    2.96  1.42 

There is so much different information on the types of foods that protect health that I don't know what to do.    2.94  1.20 

I'm often confused about what I need to do to stay healthy    2.76  1.11 
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Table 4. Health perception t test analyzes of judoists regarding demographic information. 

 

Table 5. Variance analysis of judoists' health perception regarding demographic ınformation. 

Variables 
Scale of Health 

Perception  

mean±sd 

Control 

Base 

mean±sd 

Assurance 

mean±sd 

Significance of 

Health 

mean±sd 

Personal 

Awareness 

mean±sd 

Age      

12-16 years old 40.84±8.74 8.00±3.57 13.90±4.15 9.42±2.85 9.51±2.68 

17-21 years old 44.00±8.18 8.65±4.54 14.25±4.24 10.75±2.59 10.35±3.28 

21 years old and over 48.05±8.23 10.10±4.49 15.00±3.98 11.78±2.69 11.15±2.83 

Statistic F= 5.133 F= 1.931 F= .490 F= 5.564 F= 2.444 

 Sig= 0.00 Sig= 0.15 Sig=0.61 Sig=0.00 Sig=0.09 

Height      

140-150 cm 41.14±9.91 8.14±3.69 15.00±4.38 9.00±3.06 9.00±2.82 

151-160 cm 44.00±9.10 9.11±4.58 14.22±3.88 10.44±2.35 10.22±3.09 

161-170 cm 41.84±4.58 8.89±2.40 13.84±3.32 9.57±2.52 9.52±2.22 

171 cm and over 44.58±10.33 8.12±4.79 13.79±4.79 11.50±3.18 11.16±2.94 

Statistic F= .771 F= .396 F= .384 F= 3.394 F= 2.459 

 Sig= 0.51 Sig= 0.77 Sig=0.76 Sig=0.02 Sig=0.06 

 

Table 3 (Continued). Health perception of judoists.       

    x̅  Sd 

I want to be healthier. but I can't do what I need to do yet    2.93  1.21 

I can't understand everything I read about healthy eating    2.59  1.14 

I think about my health a lot.    3.48  1.27 

My health is the most important consideration in my life    3.50  1.19 

I'm willing to spend more money on things that are healthy for me    3.21  1.32 

I can be as healthy as I want    2.92  1.21 

Whether I'm healthy or not is up to me.    3.34  1.26 

I stay healthy if I exercise and eat right    3.78  1.20 

Control Center Sub Dimension    8.58  4.04 

Certainty Sub Dimension    14.20  4.11 

Importance of Health Sub Dimension    10.20  2.90 

Self-Awareness Sub Dimension    10.04  2.89 

Health Perception Scale Total Score    43.04  8.90 

Variables 
Scale of Health 

Perception  

mean±sd 

Control Base 

mean±sd 

Assurance 

mean±sd 

Significance of Health 

mean±sd 

Personal 

Awareness 

mean±sd 

Gender 

Female 42.31±8.59 8.40±4.36 13.40±3.80 10.31±2.37 10.20±2.81 

Male 43.50±9.14 8.69±3.86 14.71±4.24 10.14±3.21 9.94±2.96 

Statistics t= -.616 t= -.339 t= -1.493 t= .292 t= .404 

 p= 0.54 p= 0.73 p=0.13 p=0.77 p=0.68 

Nutrition Training 

Yes 44.05±10.57 10.32±4.53 14.62±4.07 9.70±3.24 9.29±2.87 

No 42.35±7.58 7.31±3.11 13.92±4.15 10.55±2.62 10.55±2.82 

Statistic t= .894 t= 3.888 t= .791 t= -1.381 t= -2.071 

 p= 0.37 p= 0.00 p=0.43 p=0.17 p=0.04 

Chronic Illness 

Yes 38.60±6.54 9.20±3.27 12.20±4.32 7.80±2.16 9.40±3.78 

No 43.30±8.98 8.54±4.09 14.32±4.09 10.34±2.89 10.08±2.86 

Statistic t= 1.150 t= -.350 t= 1.125 t= 1.934 t= .509 

 p= 0.25 p= 0.72 p=0.26 p=0.05 p=0.61 
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Table 5 (Continued). Variance analysis of judoists' health perception regarding demographic information 

  

Variables 
Scale of Health 

Perception  

mean±sd 

Control 

Base 

mean±sd 

Assurance 

mean±sd 

Significance of 

Health 

mean±sd 

Personal 

Awareness 

mean±sd 

Body Weight      

40-50 kg 42.26±9.74 8.68±4.12 14.36±4.16 9.81±2.97 9.39±2.89 

51-60 kg 42.64±5.29 7.76±2.94 14.64±3.33 9.88±2.66 10.35±3.06 

61-70 kg 41.55±9.05 7.88±3.72 13.00±4.11 10.38±3.10 10.27±2.78 

71 kg and over 46.55±9.40 9.83±4.96 14.66±4.74 11.16±2.77 10.88±2.78 

Statistic F= 1.217 F= .991 F= .668 F= .976 F= 1.260 

 Sig= 0.30 Sig= 0.40 Sig=0.57 Sig=0.40 Sig=0.29 

Income Status      

Low 42.52±7.55 8.70±3.70 13.47±3.06 10.17±3.20 10.17±3.06 

Middle 42.31±9.23 8.11±4.03 14.08±4.15 10.26±2.83 9.85±3.04 

Good 47.15±8.44 10.61±4.13 15.76±4.95 10.00±3.05 10.76±1.78 

Statistic F= 1.641 F= 2.112 F= 1.245 F= 0.44 F= 553 

 Sig= 0.20 Sig= 0.12 Sig=0.29 Sig=0.95 Sig=0.57 

Athlete Year      

1-3 years 41.52±9.90 9.17±4.04 14.47±4.33 8.56±3.15 9.30±2.49 

4-6 years 42.83±8.75 8.26±3.93 14.16±4.02 10.44±2.59 9.95±3.14 

6 years and over 45.42±7.96 8.68±4.44 14.00±4.28 11.57±2.54 11.15±2.43 

Statistic F= 1.026 F= .398 F= 0.75 F= 6.704 F= 2.233 

 Sig= 0.36 Sig= 0.67 Sig=0.92 Sig=0.00 Sig=0.13 

Weekly Physical 

Activity 

     

1 day 42.18±7.52 9.54±3.61 14.18±4.21 9.09±2.30 9.39±1.74 

2 days 42.29±7.94 8.64±3.83 14.11±3.12 10.35±3.48 9.17±2.32 

3 days 44.00±10.29 9.06±4.31 14.06±4.33 10.33±3.49 10.53±3.46 

4 days and over 43.20±9.28 8.18±4.18 14.29±4.43 10.37±2.63 10.35±3.07 

Statistic F= .134 F= .426 F= .015 F= .609 F= 1.037 

 Sig= 0.94 Sig= 0.73 Sig=0.99 Sig=0.61 Sig=0.38 

Daily Liquid 

Consumption 

     

1 liter and below 36.45±7.07 7.09±2.50 12.36±4.38 8.09±3.20 8.90±2.46 

1.5 liters 42.00±7.26 8.14±3.35 13.97±3.29 9.87±2.72 10.00±2.92 

2 liters 44.70±9.86 8.60±4.39 14.25±4.50 11.10±3.11 10.75±3.20 

2.5 liters and over 47.36±9.85 10.36±5.26 15.73±4.86 11.21±2.22 10.05±2.71 

Statistic F= 4.355 F= 1.956 F= 1.694 F= 3.830 F= .960 

 Sig= 0.00 Sig= 0.12 Sig=0.17 Sig=0.01 Sig=0.41 

Daily Main Course 

Number 

     

1 course 36.33±8.55 8.11±4.40 11.44±3.60 8.33±2.82 8.44±3.08 

2 courses 40.76±7.07 8.34±3.04 13.80±3.21 9.30±2.96 9.30±2.32 

3 courses 45.09±8.59 8.93±4.27 14.63±4.25 10.90±2.76 10.61±2.99 

4 courses and over 45.50±11.00 8.16±5.09 15.58±5.03 11.00±2.44 10.75±3.01 

 F= 3.641 F= .217 F= 2.118 F= 3.495 F= 2.383 

 Sig= 0.01 Sig= 0.88 Sig=0.10 Sig=0.01 Sig=0.75 

Main course that You 

Skip 

     

I do not skip any course 41.41±6.94 8.17±3.53 13.06±3.49 10.10±2.60 10.06±2.86 

Morning 43.49±9.99 8.86±4.35 14.52±4.37 10.20±3.21 9.88±2.88 

Lunch 45.66±7.46 8.22±3.92 16.00±3.80 10.55±2.00 10.88±3.25 

Statistic F= .941 F= .312 F= 2.182 F= .081 F= .456 

 Sig= 0.39 Sig= 0.73 Sig=0.11 Sig=0.92 Sig=0.63 

 

DISCUSSION 

This study was conducted to investigate the health 

perception levels of elite judokas. As a result of the 

research, the health perception scale total score average 

of judokas was at a medium level of 43.04±8,90, in the 

sub-dimensions of the scale, the Accuracy sub-

dimension had the highest score average of 14.20±4.11, 

and among the sub-dimensions of the scale, the Control 

Base sub-dimension. It was pointed that the dimension 

had the lowest mean score with 8.58±4.04. It was 

pointed out that there was no difference in the health 

perception levels of judokas in terms of the gender 

variable and that the health perception scale total score 

average of male judokas was higher than female 

judokas. In terms of judokas' health perception levels 

and nutrition education, there is a difference in the total 

score average of the Control Base sub-dimension and 

personal awareness sub-dimension, and the total score 
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average of the health perception scale of the athletes 

who took nutrition training was higher than the athletes 

who did not take nutrition training. There was no 

difference in health perception levels between the 

research groups and persistent disease, while athletes 

without persistent illness had a higher average health 

perception scale score than athletes with persistent 

illness. The athletes' health perception scale total score 

average differed from the importance of health subscale 

score average and the age variable, and the health 

perception score averages rose with age. In the research 

group, judokas with a high income had a higher average 

health perception scale total score than judokas with a 

medium or low income. Athletes who had been 

attending in sports for at least 6 years had a higher 

average health perception scale score than other 

athletes. When the studies are analyzed; Çilingir and 

Aydın (2017) revealed a statistically important 

difference between the Control Base sub-dimension and 

precision sub-dimension mean score of the age variable, 

but no relationship between the chronic disease, gender, 

and income level variables and the health perception 

scale total score mean and sub-dimensions. Perrin et al. 

(2002) found that in terms of gender-related health 

perception, males perceived themselves to be healthier, 

while women perceived themselves to be more stressed. 

In the research completed by Kuloğlu and Uslu (2022), 

they suggested that there was no significant relationship 

between the variables of gender, age, height and weight 

and the health perception scale total score average and 

its sub-dimensions. In their study, Olgun and Kutlu 

(2022) determined that there is a significant relationship 

between the Assurance sub-dimension of age and 

chronic disease variables and the total score average of 

the health perception scale, and that there is a significant 

difference between the personal awareness and 

importance of health sub-dimension average score of 

the gender variable. Condello et al., (2016) found that 

playing sports on a regular basis, as well as actively 

participating in sports, is crucial in influencing 

participants' perceptions of physical and mental health 

in later life. Öztürk and Kolcu (2022) discovered a 

statistically important difference between the health 

perception scale total score average of individuals 

without chronic diseases and the health perception scale 

total score average of individuals with chronic diseases 

in their study of individuals aged 20-64 along the 

Covid-19 epidemic. In their study of nurse students' 

health perception levels, Demir et al. (2021) explored a 

statistically important difference between the income 

status variable and the total score average of the 

Assurance sub-dimension, but no significant difference 

between the gender and persistent disease variables and 

the scale of health perception total score average and 

sub-dimensions. Tunç et al. (2023) discovered a 

statistically important difference between age, education 

level, income level, exercise status, chronic disease, and 

the total and sub-dimensions of the health perception 

scale in their study. Shirom and Toker (2008) revealed a 

statistically important difference between the health 

perception scale total score and sub-dimensions of age, 

gender, and physical activity frequency factors in their 

investigation. In the study conducted by İzgüden and 

Gökkaya (2022), it was determined that there was a 

statistically important difference between the variables 

of age and weekly exercise and the health perception 

scale total score average and the importance of health 

sub-dimension mean score average, but no relationship 

was discovered between the gender variable and the 

health perception scale total score average and sub-

dimensions. In their study, Lee et al (2020) found that 

health perception influences sports involvement 

favorably. Zhou (2022) specified that athletes with high 

physical levels had a greater perception of health, and 

persons with good eating habits had a better perception 

of health in his study studying the perception of health 

and sports motivation of university students. In their 

research, Lasandro et al., (2021) discovered that there 

was no significant difference in terms of gender and 

mental and physical health of athletes, and that athletes 

had a higher health quality of life than inactive people. 

In the study done by Çayırlı and Bedirhan (2020), they 

noticed a statistically important difference between the 

perceived financial position variable and the total score 

average of the assurance sub-dimension, nevertheless 

there was no statistically important difference between 

the age variable and the total score average and sub-

dimensions of the scale of health perception. 

 

CONCLUSION 

In the final analysis, the research found that athletes' 

health perception was medium, male athletes had 

greater health perception levels than female athletes, 

and nutrition instruction was crucial in terms of health 

perception. Furthermore, as years of sports, age, and 

body weight grow, so do health perception levels, and 

appropriate and balanced diet and fluid consumption are 

vital for health perception. In line with these results, it 

can be suggested that conducting studies on the health 

perception levels of athletes will positively affect both 

their quality of life and sports performance, and that 

studies on the health perception levels of athletes in 

different sports branches and age groups can be 

recommended. 
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ABSTRACT 

Objective: This study aims to identify the effect of childbirth education classes on pregnant women’s childbirth attitudes and 

happiness. Materials and Methods: This study is a quasi-experimental research with a control group. Thirty-four participants 

were included in the control and the experimental groups (N = 68). Data were collected through the Personal Information Form, 

the Oxford Happiness Questionnaire (OHQ), and the Childbirth Attitudes Questionnaire (CAQ). Results: In the 1st, 2nd, and 3rd 

interviews, the difference between the total mean scores of the pregnant women's OHQ was insignificant in the experimental and 

control groups (p>0.05). In the 1st and 2nd interviews, the difference between the total mean scores of the pregnant women's 

CAQ was insignificant in the experimental and control groups (p > 0.05).   In the 3rd interview, the CAQ total mean score of the 

pregnant women in the experimental group was found to be 26.85±8.5 while that of the control group was 38.14±10.18; the 

difference between the groups was found to be statistically significant (p < 0.05). Conclusion: The primipara women who 

participated in the childbirth class were found to have developed positive childbirth attitudes. Participation in the childbirth class 

was found to affect intra-group happiness. This result indicates that pregnancy is a pleasing process for women.  

Keywords: Childbirth Education, Classes, Pregnant Women, Childbirth Attitudes, Happiness. 

 

Doğuma Hazırlık Sınıflarında Verilen Eğitimin Gebelerde Doğum Tutumu  

ve Mutluluğa Etkisi 

 
ÖZ 

Amaç: Araştırma, doğuma hazırlık sınıflarında verilen eğitimin gebelerin doğum tutumu ve mutluluğa etkisini 

belirlemek amacıyla yapılmıştır. Materyal ve Metod: Bu çalışma yarı deneysel bir tipte yapılmıştır. Kontrol ve 

deney grubuna 34 kişi alınmıştır (n=68). Bulgular: 1.,2 ve 3. görüşmelerde deney ve kontrol grubundaki gebelerin 

OHQ'den aldıkları toplam puan ortalamaları arasındaki farkın istatistiksel olarak anlamlı olmadığı saptanmıştır 

(p>0.05). 1. ve 2. görüşmede görüşmelerde deney ve kontrol grubundaki gebelerin CAQ'den aldıkları toplam puan 

ortalamaları arasındaki farkın istatistiksel olarak anlamlı olmadığı saptanmıştır (p>0.05). 3.görüşmede deney 

grubundaki gebelerin CAQ'den aldıkları toplam puan ortalamasının 26.85±8.50, kontrol grubundaki gebelerin 

38.14±10.18 olduğu belirlenmiş ve gruplar arasındaki farkın istatistiksel olarak anlamlı olduğu saptanmıştır 

(p<0.05).  Sonuç: Doğuma hazırlık sınıfına katılan primipar kadınların doğuma ilişkin olumlu tutum geliştirdiği 

görülmektedir. 
Anahtar Kelimeler: Doğum Eğitimi, Dersler, Hamile Kadınlar, Doğum Tutumları, Mutluluk. 
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INTRODUCTION 

Despite being a physiological phenomenon to be 

experienced by any woman at reproductive age, 

pregnancy is a transition period that causes anxiety 

and stress in the woman's life. As to childbirth, 

although it is natural, it is a painful process whose 

outcomes cannot be predicted, and it carries severe 

morbidity and even mortality risks for both the mother 

and the baby  (Korukcu et al., 2017). During the 

pregnancy period, pregnant women try to adapt to the 

physiological and psychological changes caused by 

pregnancy while they also develop childbirth attitudes 

by preparing themselves for labor. Attitudes of 

pregnant women towards childbirth are affected by 

many factors. Pregnant women's childbirth attitudes 

may vary depending on the effects of these factors 

(Gencer & Ejder Apay, 2020).   

Pregnancy and having children are approved by 

society; however, the changes experienced in the 

process could be a source of happiness for some 

women while they may cause unhappiness for some 

other women. Happiness is "well-being and 

satisfaction; satisfying or pleasurable experiences". 

Aristoteles, who presented a systematic view of 

happiness, defined happiness as "the appropriate 

behavior of the soul to the logic" and   "appropriate 

activity of the soul to virtue" (Gencer & Ejder Apay, 

2020). Body and pregnancy perceptions are affected 

positively in women who feel ready for pregnancy, 

see pregnancy as a unique period, and experience the 

happiness of giving birth to a baby shortly after 

accepting the pregnancy. Happiness during pregnancy 

is also associated with decreased pain and increased 

pain tolerance (Coskun et al., 2020).  

Childbirth classes date back to the 1930s; they have 

recently become more popular and gained 

momentum. In this regard, pregnant women, their 

partners, and family members are provided with 

education for pregnancy, childbirth, and preparation 

for the postpartum period and parenthood. Childbirth 

education topics such as practices enhancing 

childbirth, breathing exercises, appropriate physical 

activities, procedures during labor, informing about 

the interventions, pain, informing about the course of 

actions, providing a safe environment, presence of a 

companion who could comfort the pregnant woman, 

massage practices, distraction methods, etc. could 

enable effective pain management by decreasing fear 

that might develop during labor (Arslan et al., 2019). 

Turgut et al. investigated the effect of the education 

received by pregnant women who participated in 

childbirth classes and found that the post-test mean 

scores were higher than the pre-test mean scores, and 

the difference between them was statistically 

significant (Turgut et al., 2017).  

This study aims to identify the effect of childbirth 

education classes on pregnant women’s childbirth 

attitudes and happiness. The findings are believed to 

contribute to the presentation of the education and 

consultancy services provided to pregnant women and 

their families. 

 

MATERIALS AND METHODS 

Study type 

This study was designed as a quasi-experimental 

study with a control group to identify the effects of 

the education given in childbirth classes on pregnant 

women's childbirth attitudes and happiness. The study 

was conducted in Adana City Hospital, affiliated with 

the Ministry of Health in the Republic of Turkey, 

between September 2019 and February 2020.  

Study Population  

While the pregnant women participating in the 

childbirth education classes formed the experimental 

group, the group receiving the standard prenatal care 

constituted the control group. The criteria for 

participating in the study were: 

• Being 18 years or older,  

• Pregnancy at 20 weeks or more 

• Not having a diagnosis for risk pregnancy  

• Being primigravida  

• Having a living and only one fetus  

• Being open to communication and cooperation  

• Understanding and speaking Turkish  

The sample size calculation was performed using the 

GPower 3.1  program; when the power was taken at 

80% and  alpha=0.05, the total sample size calculated 

using a student t-test was 68. The study was 

conducted with 68 women (34 in the experimental 

group and 34 in the control group).  

Data Collection 

The Personal Information Form: The form comprises 

11 questions that include pregnant women's socio-

demographics (age, education level, working or not, 
economic condition, family type, etc.) and obstetric 

features (Gencer & Ejder Apay, 2020). 

The Oxford Happiness Questionnaire (OHQ): The 

Oxford Happiness Questionnaire was developed by 

Hills and Argyle, and it was adapted to Turkish by 

Dogan and Akinci Cotok (Dogan and Akinci Cotok, 

2011). The one-factor scale comprises 29 items rated 

on a 6-point Likert scale (1-I strongly disagree, 2-I 

moderately disagree, 3-I slightly disagree, 4-I slightly 

agree, 5-I moderately agree, 6-I strongly agree). Items 

1, 6, 10, 13, 14, 19, 23, 24, 27, 28, 29 and 18 are 

coded reversely in the OHQ. The scores obtained 

from the scale range from 29 to 174. Higher scores 

indicate higher happiness levels. Reliability and 

validity analyses indicated Cronbach's Alpha 

coefficient to be 0.84. Cronbach's alpha coefficient 

was found to be 0.84 in this study. 

The Childbirth Attitudes Questionnaire (CAQ): The 

Childbirth Attitudes Questionnaire was developed by 

Nancy K. Lowe in 2000 to measure the fear of 

childbirth (Lowe, 2000). The reliability and validity 

of the Turkish form were tested by Donmez et al. in 

2014 (Donmez et al., 2014). The Childbirth Attitudes 

Questionnaire is composed of 16 items. The scale 

score is calculated by averaging the 16 items. The 
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responses on the scale are scored between 1 and 4, 

indicating "1-no anxiety", "2-low anxiety", "3-

moderate anxiety", and "4-high anxiety"—the scores 

to be obtained from the scale range between 16 and 

64. Higher total scale scores indicate higher anxiety. 

Cronbach’s alpha of the Turkish adaptation of the 

scale was 0.83. This study found Cronbach’s alpha 

coefficient to be 0.91.  

Collection of the data 

The education in the childbirth class was given to the 

health personnel working in this unit by the midwife, 

who is also one of the researchers of this study. The 

pregnant women's childbirth attitudes and happiness 

levels were identified through three interviews 

conducted within one-week intervals. The childbirth 

class was composed of three sessions. The sessions 

conducted every week were completed in three weeks.  

Experimental group   

1st Interview: The experimental group comprised 

pregnant women who attended the childbirth class. 

The pregnant women who attended the class were 

administered the Personal Information Form, the 

Oxford Happiness Scale, and the Childbirth Attitudes 

Questionnaire before the education. Then, they were 

taught the education topics in the first session.  

2nd interview: The second interview was conducted 

one week after the first interview. Before the 

education, the pregnant women were administered the 

Oxford Happiness Scale and the Childbirth Attitudes 

Questionnaire. Then, they were taught the education 

topics in the second session.  

3rd interview: The third interview was conducted one 

week after the second. The pregnant women were first 

taught the education topics in the third session. They 

were then administered the Oxford Happiness Scale 

and the Childbirth Attitudes Questionnaire.  

Control group 

The control group comprised pregnant women who 

had routine prenatal care. Three interviews were 

conducted in one-week intervals. The first interview 

included the introduction and the administration of the 

Personal Information Form, the Oxford Happiness 

Scale, and the Childbirth Attitudes Questionnaire. For 

the second and third interviews, the participants were 

called by phone and asked to fill in the Oxford 

Happiness Scale and the Childbirth Attitudes 

Questionnaire. 

Statistical analyses 

The statistical analyses were performed using SPSS 

for Windows version 22.0. Percentage, arithmetic 

mean, standard deviation, chi-square test, Mann-

Whitney U test, and Wilcoxon test were used to 

analyze the data. The level of significance was 

accepted as p < 0.05. 

Ethical considerations 

Before conducting the research, approval from the 

Ethics Board of the School of Medicine, Cukurova 

University (01.06.2018/78-1), written approvals from 

the institutions where the study was to be performed, 

and verbal consent from the participants was obtained.  

 

RESULTS 

Findings regarding sociodemographic and obstetric 

variables of the pregnant women. The 

sociodemographic and obstetric characteristics of the 

experimental and control groups were generally 

homogeneous, and the difference between the groups 

was not statistically significant (p> 005) in the study.  

When the OHQ mean scores of the women in the first 

interview were compared, the mean score of the 

experimental group was found to be 99.67±14.76, and 

that of the control group was found to be 98±20.54; 

the difference between the groups was not statistically 

significant (p > 0.05) (Table 1). 

When the pregnant women's OHQ mean scores in the 

second interview were compared, the mean score of 

the experimental group was found to be 100.94± 

10.87, and the mean score of the control group was 

found to be 100.97±14.00; the difference between the 

groups was not statistically significant (p > 0.05). 

When the pregnant women's CAQ mean scores were 

compared, the intra-group difference in the 

experimental and control groups was statistically 

significant (p < 0.05). When the pregnant women's 

OHQ mean scores in the third interview were 

compared, the mean score of the experimental group 

was found to be 100.29±12.27, and the mean score of 

the control group was found to be 99.58±11.43; the 

difference between the groups was not statistically 

significant (p > 0.05) (Table 1). 

When the pregnant women's CAQ mean scores in 

the first interview were compared, the mean score of 

the experimental group was found to be 39.00±9.98, 

and the mean score of the control group was found 

to be 35.67±10.61; the difference between the 

groups was not statistically significant (p > 0.05) 

(Table 2). 

When the pregnant women’s CAQ mean scores in 

the second interview were compared, the mean score 

of the experimental group was found to be 

31.91±7.27, and that of the control group was found 

to be 33.38±11.92; the difference between the 

groups was not statistically significant (p > 0.05). 

The intra-group difference in the CAQ mean scores 

of the pregnant women in the experimental group 

was found to be statistically significant (p < 0.05) 

(Table 2).  

The pregnant women's CAQ mean scores in the third 

interview were compared; the mean score of the 

experimental group was found to be 26.85±8.59, and 

the mean score of the control group was found to be 

38.14±10.18; the difference within and between the 

groups was found to be statistically significant (p < 

0.05) (Table 2).
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Table 1. Comparison of the OHQ mean scores of the pregnant women in the experimental and control 

groups. 

 
Interview Experimental  group  

Mean±s.s                Medyan 

Control group 

Mean±s.s             Medyan 

p* 

1st Interview 99.67±14.76               97.5  98±20.54                96.5 0.589 m 

2nd interview  

In Group Change p** 

100.94± 10.87            98.5 

0.001 w 

100.97±14.00        103.0 

0.036 w 

0.811 m 

3rd interview  

In Group Change p** 

100.29±12.27             98.0 

                       0.442 w 

99.58±11.43          101.5 

0.150 w 

0.878 m 

m:Mann-Whitney, you test,  w:Wilcoxon Test, *Between groups, **Within groups 

 

 

Table 2. Comparison of the CAQ mean scores of the pregnant women in the experimental and control 

groups. 

 

Interview 

 

Experimental  group  

Mean±s.s                Medyan 

 

Control group 

Mean±s.s                  Medyan 

 

p* 

1st Interview 39.00±9.98              38.5 35.67±10.61                37.0 0.155 m 

2nd interview  

In Group Change p** 
31.91±7.27              32.5            

0.001 w 

33.38±11.92                32.0 

0.149 w 

0.830 m 

3rd interview  

In Group Change p** 
26.85±8.59              24.5      

0.001 w 

38.14±10.18                30.5 

0.002 w 

0.000 m 

m: Mann-Whitney you test,  w: Wilcoxon Test, *Between groups, **Within groups

  

DISCUSSION 

This study aims to identify the effect of childbirth 

education classes on pregnant women’s childbirth 

attitudes and happiness. Sociodemographic and 

obstetric features of the pregnant women in the 

experimental and control groups were distributed 

homogeneously.  

When the OHQ total mean scores of the pregnant 

women in the experimental and control groups were 

compared, a significant difference was found 

between the intra-group scale mean scores of the 

experimental group in the second and third 

interviews (p<0.05).   OHQ total mean scores of the 

pregnant women in the experimental and control 

groups showed no statistically significant inter-

group differences (p>0.05). A review of the related 

literature showed that no studies investigated the 

effects of education in childbirth classes on mothers' 

happiness levels. Their study that utilized the Oxford 

Happiness Questionnaire-Short Form reported that 

the pregnant women's scale total mean score was 

24.74±4.34, and they were happy about their 

pregnancy (Turk et al., 2017). Pakseresht 

,Mahboobi, Bostani Khalesi, and Atrkar Roshan 

(2019) reported the OHQ scale total mean score as 

131.62±28.57. Tesfa (2020) followed the pregnant 

women for six months, reporting that the OHQ total 

mean scores increased with advancing pregnancy. In 

this study, most of the pregnant women in both 

groups were found to have a planned pregnancy, 

which could be considered to explain the non-

significant differences between the groups. In 

addition, since the participating women were 

primigravida, pregnancy is considered to make them 

feel happy as they would experience the sense of 

motherhood for the first time. The significant intra-

group difference found in the second interview is 

considered to have been affected by the adaptation 

to pregnancy with advancing stages.   

An analysis of the CAQ total mean scores of the 

pregnant women in the experimental and control 

groups indicated statistically significant differences 

between the second and third interviews (p<0.05). 

An analysis of the intra-group CAQ scale total mean 

scores of the experimental and control groups 

indicated statistically significant differences 

(p<0.05). The significant differences in the third 

interview are considered to result from the education 

topics given in the second session, which included 

the benefits of vaginal delivery, risks of cesarean 

section, signs, and stages of labor, labor 

contractions, and non-pharmacological methods in 

coping with pain, strain techniques, breathing 

exercises, labor positions, comforting massage 

techniques, and relaxation exercises. The topics in 

the session are considered to have affected pregnant 

women's childbirth attitudes more. In addition, 

successive education sessions might have positively 

affected the attitudes of pregnant women toward 

childbirth. In their meta-analysis, Sheen and Slade 

(2018) reported that one of the reasons for women's 

fear of childbirth was a lack of adequate knowledge 

about childbirth. Ucar and Golbasi and Akin, Yesil, 

Yucel, and Boyaci found that the fear of childbirth 
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decreased in women who received an education. 

Mete, Cicek, Akin, Alus Tokat, Camlibel, and 

Uludag et al. reported that readiness to labor was 

higher and fear of childbirth was lower in pregnant 

women who received education in a childbirth class. 

Bektaş Pardes (2017) also reported that the fear of 

childbirth decreased in women who received 

education. Duncan, Cohn, Chao, Cook, Riccobono, 

and Bardacke (2017) and Alanya Tosun, Sahin, 

Ozkaya, Bulut, Bilen, and Sipahi (2021) reported 

that the fear of childbirth decreased in women who 

participated in childbirth classes, and they 

experienced less pain during labor. Ricchil, La 

Corte, Molinazzi, Messina, Banchelli, and Neri 

(2020) found that pregnant women who received 

education preferred cesarean section less. In their 

qualitative study investigating pregnant women's 

desires to participate in childbirth classes, Ben 

Merav Ben Natan, Maayan Ashkenazi, and Masarwe 

(2016) reported that they wanted to participate and 

thought they would have a more comforting process 

in the labor and postpartum period. Kacperczyk-

Bartnik, Bartnik, Symonides, Sroka-Ostrowska, 

Dobrowolska-Redo, and Romejko-Wolniewicz 

(2019) reported that the pregnant women who 

participated in childbirth classes had less fear of 

birth and remained calmer during labor. Hatamleh, 

Abujilban, Shaker Abdelmahdi Abuabeda, and 

Abuhammada (2019) reported that the labor duration 

was shorter in those who received education, and 

they started breastfeeding earlier.  

Limitations and Strengths of the Study 

A limitation of this study was that it was conducted in 

a single center. It is recommended that the research be 

conducted in larger sample groups. The study's 

strength is that it is essential in determining the 

effectiveness of the education given in determining 

pregnant women's happiness and birth attitude. 

 

CONCLUSION  

Women's childbirth attitudes could change positively 

by disseminating the childbirth classes and forming 

supportive and encouraging education content in these 

classes to decrease the fear of childbirth and increase 

self-confidence. Pregnant women's knowledge could 

be increased by providing them with regular 

education,  and they could demonstrate positive 

childbirth attitudes. Pregnancy is a pleasing 

phenomenon for most future mothers. Although it is a 

pleasing experience, it may sometimes cause stress. In 

this regard, it is self-evident that pregnant women 

who spend this particular period more positively in a 

childbirth class could be happier.  
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ABSTRACT 

Objective: Comparison of chord  length, a potential marker that may gain importance especially in multifocal lens implantation, 

before and after phacoemulsification surgery and intraocular lens (IOL) implantation in patients with cataracts.  

Methods: This retrospective study included 33 eyes of 33 patients who underwent phacoemulsification surgery between December 

2022 and February 2023. Corneal topography (Pentacam HR, Oculus, Wetzlar, optikgerate GmbH) was performed on each patient 

before and after surgery. The values obtained before and at least 3 months after surgery were compared using the Student-t test. Results: 

There were 18 (54.5%) males and 15 (45.5%) females among the 33 patients who participated in the study. The average age was 67.27 

± 10.93 years. The postoperative mean chord μ lenght was significantly lower than the preoperative mean chord μ lenght (p=0.002). 

Additionally, the mean postoperative pupil size was significantly lower than the mean preoperative pupil size (p=0.000). There is a 

weak positive relationship between the change in chord μ length and the change in pupil size, but this relationship is not statistically 

significant (p>0.05). No statistically significant relationship was found between any of the other binary variables. Conclusion: 

Centralization is crucial in refractive surgery and multifocal IOL implantation to prevent high-order aberrations and photic phenomena. 

Therefore, it seems useful for surgeons to be familiar with chord μ measurements, especially regarding surgical preparation. It should 

be considered that changes in chord mu values may influence the development of photic phenomena. A decrease in chord mu after 

phacoemulsification may assist the surgeon in the preoperative decision-making process in patients at risk of photic phenomena or in 

patients with borderline values.  

Keywords: Phacoemulsification, Intraocular Lens Implantation, Chord Mu, Angle Kappa.  

 

Katarakt Cerrahisi Öncesi ve Sonrası Chord Mu (µ) Uzunluğundaki Değişim 
ÖZ 

Amaç: Kataraktlı hastalarda fakoemülsifikasyon cerrahisi ve göz içi lens (GİL) implantasyonundan önce ve sonra, özellikle çok odaklı 

lens implantasyonunda önem kazanabilecek potansiyel bir belirteç olan chord  uzunluğunun karşılaştırılması. Gereç ve yöntem: 

Retrospektif olarak yürütülen bu çalışmada Aralık 2022- Şubat 2023 tarihleri arasında fakoemülsifikasyon cerrahisi yapılan 33 hastanın 

33 gözü çalışmaya dahil edilmiştir. Her olguya ameliyat öncesinde ve sonrasında kornea topografisi testi (Pentacam HR, Oculus, 

Wetzlar, optikgerate GmbH) uygulanmıştır. Ameliyat öncesi ve en az 3 ay sonrası elde edilen değerler Student-t testi ile 

karşılatırılmıştır. Bulgular: Çalışmaya dahil edilen 33 hastanın %54.5’i erkek (n=18) ve %45.5’i kadın (n=15) idi. Yaş ortalaması 

67.27 ± 10.93 yıl olarak hesaplandı. Ameliyat sonrası chord  ortalaması ameliyat öncesi chord  ortalamasına göre istatistiksel olarak 

anlamlı bir şekilde daha düşük bulunmuştur (p=0.002). Ameliyat sonrası pupil büyüklüğü ortalaması ameliyat öncesi ortalamasına göre 

istatistiksel olarak anlamlı bir şekilde daha düşük bulunmuştur (p=0.000). Chord  uzunluğundaki değişim ile pupil büyüklüğündeki 

değişim arasında zayıf pozitif bir ilişki olup bu ilişki istatistiksel anlamlılığa ulaşmamaktadır (p>0.05). Diğer ikili değişkenlerin hiçbiri 

arasında istatistiksel olarak anlamlı bir ilişki tespit edilememiştir. Sonuç: Doğru santralizasyon, hem refraktif cerrahide hem de 

multifokal GİL implantasyonunda, yüksek dereceli aberasyonları ve fotik fenomenlerin oluşmasını önlemek için önemlidir. Bu nedenle 

cerrahların, özellikle cerrahi hazırlık ile ilgili olarak, chord μ ölçümlerine aşina olmaları faydalı görünmektedir. Chord mu 

değerlerindeki değişikliklerin fotik fenomenlerin oluşumuna etki edebileceği gözönünde bulundurulmalıdır. Fakoemülsifikasyon 

sonrası chord mu değerlerinin azalıyor olması fotik fenomen oluşumu riski olan veya sınır değerdeki hastalarda preoperative karar 

verme sürecinde cerraha yardımcı olabilir. 

Anahtar Kelimeler: Fakoemülsifikasyon, Göz İçi Lens İmplantasyonu, Chord Mu, Kappa Açısı. 
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INTRODUCTION 

In recent years, the range of intraocular lens (IOL) 

options used in phacoemulsification has expanded 

significantly. Especially in the use of trifocal and 

extended depth of focus IOLs, ensuring optimum visual 

results and minimizing photic events such as glare and 

halo requires good IOL centralization (Chang & Waring, 

2014; Park et al., 2012; Prakash et al., 2011). Particularly 

in patients undergoing IOL implantation for refractive 

purposes, dysphotopsia, glare and halos are the most 

common causes of postoperative dissatisfaction. (de 

Vries et al., 2011). In order to prevent these complaints 

and to choose the right IOL, the visual axes and the 

angles formed between them (kappa, lambda and alpha) 

were examined in depth (Chang & Waring, 2014; 

Schwiegerling, 2013). It is known that in the presence of 

a wide-angle kappa, diffractive images deteriorate and 

the postoperative dysphotopic phenomenon increases. 

Anterior segment diagnostic devices such as corneal 

topography, which are frequently used for preoperative 

refractive planning, take a 2-dimensional image of the 

anterior segment while the eye is fixed coaxially to the 

light source (Mandell, 1995; Rodríguez-Vallejo et al., 

2019). The devices process this image and estimate the 

distance between the vertex normal (Purkinje-Sanson 

reflection) and the center of the pupil. Thus, the 2-

dimensional displacement between the vertex normal and 

the pupil center is measured instead of the true kappa 

angle. Since both parameters are widely confused in 

clinical use, Chang and Waring defined a new term, 

chord µ, to express this 2-dimensional displacement 

(Rodríguez-Vallejo et al., 2019). Chord µ length refers to 

the 2-dimensional distance between the corneal light 

reflex and the pupillary center, which refers to the 

distance between 2 points rather than angles (Chang & 

Waring, 2014; Holladay et al., 2017). In advance, 

Holladay defined the difference between the apparent 

chord µ (the distance between the Purkinje image and the 

center of the pupil viewed from the cornea) and the actual 

chord µ (the value measured at the pupil level, unaffected 

by the magnifying effect of the cornea) (Holladay, 2019). 

Some corneal topography devices, such as Pentacam, can 

measure the actual chord µ length. Studies in the 

literature have examined the distribution and 

determinants of the kappa angle in depth, however, 

studies on chord µ are quite limited. Therefore, this study 

aimed to compare chord µ length before and after cataract 

surgery. 

 

MATERIALS AND METHODS 

Participants 

This retrospective study was carried out at Karamanoglu 

Mehmetbey University Ophthalmology Clinic. Patients 

who underwent phacoemulsification surgery between 

December 2022 and February 2023 were included in this 

study.  

Inclusion criteria were as follows: 1. Absence of corneal 

or lens opacity that would prevent anterior and posterior 

segment imaging, 2. Corneal astigmatism below 1 diopter. 

Cataract cases with a non-nuclear component were not 

included in the study as they may affect image quality. A 

cut-off value for spherical refractive error was not 

determined because of the myopic effect of nuclear 

cataract. Instead, the relationship between the change in 

chord mu and axial length was statistically evaluated. 

Patients with pseudoexfoliation syndrome and those with 

a history of alpha-adrenergic antagonist use were excluded 

from the study. Cases with any ocular disease besides 

cataract, suspected keratoconus, previous eye surgery, low 

cooperation, intraoperative iris damage and IOL 

decentralization during follow-up were excluded. Thirty-

three eyes of 33 patients were enrolled. 

Procedure 

Preoperative evaluation was performed in 10 days before 

operation, and postoperative evaluation was performed at 

the earliest 3 months after surgery. All patients were 

evaluated in terms of visual acuity, biomicroscopic 

anterior segment and posterior segment findings and in 

addition, intraocular pressure measurement, optical 

coherence tomography (NIDEK RS3000 Advance, 

NIDEK CO., LTD., Japan), optical biometry (NIDEK AL-

Scan, NIDEK CO., LTD., Japan) and corneal topography 

(Pentacam HR, Oculus, Wetzlar, optikgerate GmbH). The 

chord µ values of the patients were recorded before and 

after the operation. In order to prevent the measurements 

from being affected by pupil dilation, pre- and post-

operative measurements were made in the same scotopic 

conditions before pupil dilation. 

All surgical procedures were carried out by the same 

ophthalmologist (A.K) with standard phacoemulsification 

techniques. A transparent corneal incision was made with 

a 2.8 mm blade at 135 degrees, and auxiliary incisions 

were made at 0 and 180 degrees. In all patients included in 

the study, single piece hydrophobic IOL was placed in a 

capsule, and there were no complications during or after 

the operation. After the surgery, antibiotics (moxifloxacin 

0.5%, QID) were administered for 1 week, steroid 

(dexamethasone 0.01%, QID at the beginning and tapered 

on a weekly basis) and artificial tear drops (hyaluronic acid 

0.15%, QID) for 4 weeks. 

Statistical Analysis 

The collected data was evaluated with the IBM SPSS 

Statistics 21 package program. Kolmogrov-Smirnov test 

was applied for the normality of the population. Two 

independent samples t-test or Mann Whitney U test was 

used to examine the change between two independent 

groups. Wilcoxon test was used to calculate the difference 

between two dependent groups. Wilcoxon test was applied 

while examining the difference between the two dependent 

groups. Relationships between continuous variables were 

analyzed with the Pearson Chi-Square test. In all analyzes, 

the level of significance was taken as 0.05. 

Ethical considerations 

The study was conducted with the approval of the Clinical 

Research Ethics Committee of Karamanoglu Mehmetbey 

University (decision no: 06-2023/03) on 20.06.2023 in 

accordance with the Declaration of Helsinki. All 

participants were included in the study after obtaining 

informed consent forms. 
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RESULTS 

Demographic data of the cases, changes in pre- and 

postoperative parameters are presented in tables 1 and 2. 

The data shows a statistically significant difference 

between the mean chord  lenght before and after 

surgery. The postoperative mean chord  length was 

significantly lower than the preoperative mean chord  

length (p=0.002). Similarly, the mean pupil size after 

phacoemulsification was significantly lower than the 

preoperative size (p=0.000). There was a weak positive 

correlation between the change in chord  length and the 

change in pupil size, but this correlation was not 

statistically significant (p>0.05). There was no 

significant change in pre- and post-operative average 

keratometry values (p>0.05). 

There was no significant difference in mean chord  

length between genders (p=0.361). A weak negative 

relationship between chord  length and axial length was 

observed, but it was not statistically significant (p>0.05). 

Similarly, a weak positive relationship between chord  

length and preoperative anterior chamber depth was 

observed, but it was not statistically significant (p>0.05). 

No statistically significant relationship was found 

between any of the binary variables, including chord  

length and age (p>0.05). 

 

Table 1. Frequency distribution regarding gender. 
 

Gender n % 

Male 18 54.5 

Female 15 45.5 

Total 33 100.0 

 

 

Table 2. Descriptive statistics for continuous variables. 

 

Variables Min. Max. Mean Std. Deviation 

Preoperative Chord  Lenght (mm) 0.05 1.04 0.39 0.24 

Postoperative Chord  Lenght (mm) 0.09 0.55 0.24 0.11 

Preoperative Pupil Size (mm)  2.26 4.49 3.01 1.35 

Postoperative Pupil Size (mm) 1.92 4.09 2.66 0.46 

Axial Lenght (mm) 21.41 25.62 23.48 0.90 

Anterior Chamber Depth (mm) 2.56 3.81 3.21 0.33 

Age (years) 47.00 88.00 67.27 10.93 

Preoparative Average Keratometry (diopters) 40.22 49.68 43.68 2.27 

Postoperative Average Keratometry 

(diopters) 

40.34 50.1 44.02 2.36 

 

DISCUSSION 

The study demonstrated a significant decrease in chord μ 

length after surgery. However, there was no statistically 

significant difference observed between chord μ length 

and pupil size, age, gender, anterior chamber depth, 

average keratometry and axial length. The results suggest 

that changes in the anterior chamber structures after 

phacoemulsification may influence the chord μ lenght. 

In order to prevent decreased visual quality due to 

inappropriate centralization after corneal photoablation 

or IOL implantation, some clinical references like angle 

kappa, alpha or lambda, have been suggested (Arba 

Mosquera et al., 2015). It is noted that the terminology of 

kappa angle used in this context may cause 

inconsistencies in the literature and may be confused with 

lambda angle, which is predominantly referred to as the 

angle between the pupillary axis and the visual axis. The 

main reason for this is the assumption that both angles 

display close levels when the fixation point is distant 

(Moshirfar et al., 2013). On the other hand, angle kappa 

and chord mu can be considered as measuring the same 

clinical marker by different methods. A comparison 

between the preoperative and postoperative kappa angle 

revealed a significant alteration in the magnitude of the 

kappa angle during the postoperative examinations, 

alongside vector displacement post-surgery (Wang et al., 

2020). Furthermore, post-surgery displacement of the 

pupil center away from the corneal center indicates that 

the kappa angle's ability to predict the success of mIOL 

implantation may not be dependable. One prominent 

reason for the shift in kappa angle is the possibility that 

the surgical procedure itself - likely due to exposure to 

ultrasonic energy and/or drug toxicity - can result in 

minor harm to the iris, ultimately leading to alterations in 

the shape, size, and location of the pupil. The shift in 

pupil center with changes in pupil size is an established 

fact (Yang et al., 2002). Additionally, the study reports a 

vector displacement in the corneal reflex relative to the 

corneal center before and after surgery, implying that the 

visual axis may undergo changes pre- and post-surgery. 

Since changes to the line of sight are possible, 

particularly in cortical or localized posterior subcapsular 

type cataracts, the clinical manifestation of the potential 

alteration in the visual axis pre- and post-

phacoemulsification surgery is reflected in the alteration 

of the kappa angle.  

The problem about the confusion about angle kappa 

among the ophthalmologists is the determination of the 
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visual axis and the pupil axis and the measurement of the 

angle between them. The visual axis, when a patient is 

fixating on a light source and viewing it coaxially, is very 

close to the location of the apparent first Purkinje-Sanson 

image. However, the pupil axis is the line drawn through 

the apparent centre of the pupil perpendicular to the 

corneal surface. The term apparent centre is used because 

it refers to the image of the pupil as seen through the 

cornea, which means that fixation must be moved nasally 

until the reflex is centred on the pupil and perpendicular 

to the cornea. The only clinical instrument that can 

measure this angle is the synoptophore, which is difficult 

to find. This is not the case with Scheimpflug 

tomography (i.e. Pentacam, Oculus). These instruments 

measure the actual distance from the axis to the actual 

pupil centre, which is smaller because it is not because it 

is not enlarged or shifted by the cornea. This distance 

would be referred to as the actual chord μ. 

Chang and Waring recommended the use of this clinical 

indicator called chord μ to avoid misunderstandings that 

arose in earlier literature and to address discrepancies 

between various equipment configurations (Chang & 

Waring, 2014). Eyes with chord μ values >600 μm appear 

to be at greater risk for halo and glare complaints with 

diffractive multifocal IOLs (Holladay, 2019). Holladay 

et al. They reported the mean apparent chord μ value as 

0.3 ± 0.15 mm and the upper limit of normal as 0.60 mm 

(mean ± 2.0 SD). The actual chord μ length was measured 

to be 0.2 ± 0.11 mm on average; thus, it can be seen that 

the upper limit of the real chord μ normal values is 0.42 

mm. (Holladay, 2019). In our study, the apparent chord μ 

value was calculated as 0.39±0.24, which is close to the 

upper limit in Holladay's definition. 

The most comprehensive cohort of chord μ length 

included 15,930 eyes of 8564 patients (Jiang et al., 2020). 

Chord μ length has been shown to increase linearly with 

age in both men and women. Multiple regression shows 

that chord μ increases with advanced age, male gender, 

and larger pupil size, but decreases inversely with axial 

length, keratometry, and anterior chamber depth. 

In a study in which 8 patients underwent pinhole 

pupilloplasty, it was shown that the mean chord μ length 

was statistically significantly lower after surgery (Narang 

et al., 2019). It is stated that the correlation between the 

change in chord μ length and the change in mean pupil 

size is not significant. Although pupillary surgery was 

not performed in the patients in our study, similar results 

were obtained. Several studies investigating the change 

in pupil diameter after phacoemulsification have reported 

a statistically significant decrease in pupil diameter of 11-

13% (Dick et al., 2005; Keuch & Bleckmann, 2002). 

Reasons for this change include the effect of increased 

anterior chamber volume after lens removal, replacement 

of the average 4.4mm lens with a much thinner IOL, and 

as a result of these anatomical changes, it has been 

suggested that the movement of the iris constrictor 

muscles may lead to a decrease in pupil diameter due to 

free movement and full capacity contraction of the iris 

muscles. However, this effect has been shown to be more 

pronounced in diabetic patients (Simsek & Toptan, 

2023).  

In a review of the studies on the change in chord-μ length 

after phacoemulsification surgery, Wang et al. (Wang et 

al., 2020) and Fernandez et al. (Fernández et al., 2018) 

reported that postoperative chord μ length decreased 

significantly, while Şener et al.  (Şener et al., 2022) in a 

study conducted in our country, stated no significant 

change. In this study, however, it was shown that the 

chord μ length decreased significantly at the 

postoperative 3rd month. Two studies (Prakash et al., 

2011; Karhanová et al., 2013) have shown that halos and 

glare are more likely to occur with diffractive multifocal 

IOLs when the apparent chord m is abnormally high 

(>0.60mm). 

 

Limitations 

Limitations of our study include its retrospective design. 

Secondly, because it did not include different types of 

cataracts, we have no data on the change in chord mu in 

cases other than nuclear cataract. It is well known that the 

recovery period after cataract surgery can last up to 6 

months postoperatively and beyond. Due to the 

difficulties encountered during the data collection phase, 

the desired standardization could not be achieved.  

 

CONCLUSION 

Proper centralization is a necessity in both refractive 

operations and refractive IOL implantation to avoid the 

occurrence of high-grade aberrations and photic events. 

Therefore, it seems useful for surgeons to be familiar 

with chord μ measurements, especially regarding 

surgical preparation. Future studies with a larger patient 

population more standardized follow-up will be used to 

understand the predictive value of chord μ in both 

phacoemulsification surgery and corneal laser surgery. 

 

Acknowledgments 

None 

 

Conflict of Interest 

The authors report no conflicts of interest to declare. 

 

Author Contributions 

Plan, design: AK, HT; Material, methods, and data 

collection: AK, HT; Data analysis and comments: AK, 

HT; Writing and corrections: AK, HT  

 

Funding  

None 

 

Ethical considerations 

The study was conducted with the approval of the Clinical 

Research Ethics Committee of Karamanoglu Mehmetbey 

University (decision no: 06-2023/03) on 20.06.2023 in 

accordance with the Declaration of Helsinki. All 

participants were included in the study after obtaining 

informed consent forms. 

 
 



Küçüködük & Türe                                                                               Phacoemulsification and Chord Mu Relationship 

 

 

BAUN Health Sci J, 2024; 13(2); 254-258 258 

 

REFERENCES 

Arba Mosquera, S., Verma, S., & McAlinden, C. (2015).  

Centration axis in refractive surgery. Eye and Vision, 2, 4. 

https://doi.org/10.1186/s40662-015-0014-6. 

Chang, D. H., & Waring, G. O. t. (2014). The subject-fixated 

coaxially sighted corneal light reflex: a clinical marker for 

centration of refractive treatments and devices. American  

Journal of Ophthalmology, 158(5), 863-874. 

https://doi.org/10.1016/j.a jo.2014.06.028. 

de Vries, N. E., Webers, C. A., Touwslager, W. R., Bauer, N. 

J., de Brabander, J., Berendschot, T. T., & Nuijts, R. M. 

(2011). Dissatisfaction after implantation of multifocal 

intraocular lenses. Journal of Cataract and Refractive  

Surgery, 37(5), 859-865. 

https://doi.org/10.1016/j.jcrs.2010.11.032. 

Dick, H. B., Aliyeva, S., Tehrani, M. (2005). Change in pupil 

size after implantation of an iris-fixated toric phakic 

intraocular lens. Journal of Cataract and Refractive  

Surgery, 31(2), 302-307. 

https://doi.org/10.1016/j.jcrs.2004.04.040  . 

Fernández, J., Rodríguez-Vallejo, M., Martínez, J., Tauste, A., 

& Piñero, D. P. (2018). Biometric Factors Associated with 

the Visual Performance of a High Addition Multifocal 

Intraocular Lens. Current Eye Research, 43(8), 998-1005. 

https:// doi.org/10.1080/02713683.2018.1478981. 

Holladay, J. T. (2019). Apparent chord mu and actual chord mu 

and their clinical value. Journal of Cataract and 

Refractive  Surgery, 45(8), 1198-1199. 

https://doi.org/10.1016/j.jcrs.2019.03.029. 

Holladay, J. T., Calogero, D., Hilmantel, G., Glasser, A., 

MacRae, S., Masket, S., Stark, W., Tarver, M. E., Nguyen, 

T., & Eydelman, M. (2017). Special Report: American 

Academy of Ophthalmology Task Force Summary 

Statement for Measurement of Tilt, Decentration, and 

Chord Length. Ophthalmology, 124(1), 144-146. https:// 

doi.org/10.1016/j.ophtha.2016.09.030. 

Jiang, J. Y., Hodge, C., & Lawless, M. (2020). Understanding 

chord mu through a large population-based study. Clinical 

and Experimental Ophthalmology, 48(7), 998-1001. 

https://doi.org/10.1 111/ceo.13800. 

Karhanová, M., Marešová, K., Pluháček, F., Mlčák, P., Vláčil, 

O. & Sín M. (2013). The importance of angle kappa for 

centration of multifocal intraocular lenses. Czech and  

Slovak Oftalmology, 69(2), 64-68. 

Keuch, R.J., Bleckmann, H. (2002). Pupil diameter changes and 

reaction after posterior chamber phakic intraocular lens 

implantation. Journal of Cataract and Refractive  

Surgery, 28(12), 2170-2172. 

https://doi.org/10.1016/s0886-3350(02)01355-x  

Mandell, R. B. (1995). Locating the corneal sighting center 

from videokeratography. Journal of Cataract and 

Refractive  Surgery, 11(4), 253-259. 

https://doi.org/10.3928/1081-597x-19950701-09. 

Moshirfar, M., Hoggan, R. N., & Muthappan, V. (2013). Angle 

Kappa and its importance in refractive surgery. Oman 

Journal of Ophthalmology, 6(3), 151-158. 

https://doi.org/10.4103/0974-620x.122268. 

Narang, P., Holladay, J., Agarwal, A., Jaganathasamy, N., 

Kumar, D. A., & Sivagnanam, S. (2019). Application of 

Purkinje images for pinhole pupilloplasty and relevance 

to chord length mu. Journal of Cataract and Refractive  

Surgery, 45(6), 745-751. 

https://doi.org/10.1016/j.jcrs.2019.02.037. 

Park, C. Y., Oh, S. Y., & Chuck, R. S. (2012). Measurement of 

angle kappa and centration in refractive surgery. Current  

Opinion in Ophthalmology, 23(4), 269-275. 

https://doi.org/10.109 7/ICU.0b013e3283543c41. 

Prakash, G., Prakash, D. R., Agarwal, A., Kumar, D. A., 

Agarwal, A., & Jacob, S. (2011). Predictive factor and 

kappa angle analysis for visual satisfactions in patients 

with multifocal IOL implantation. Eye, 25(9), 1187-1193. 

https://doi.org/10.1038/eye.2011.150. 

Rodríguez-Vallejo, M., Piñero, D. P., & Fernández, J. (2019). 

Avoiding misinterpretations of Kappa angle for clinical 

research studies with Pentacam. Journal of Optometry, 

12(2), 71-73. 

https://doi.org/10.1016/j.optom.2018.03.003. 

Schwiegerling, J. T. (2013). Eye axes and their relevance to 

alignment of corneal refractive procedures. Journal of 

Refractive Surgery, 29(8), 515-516. 

https://doi.org/10.3928/1081597x-20130719-01. 

Simsek A, Toptan M. (2023). The evaluation of pupil diameter 

by using Sirius before and after phacoemulsification in 

healthy, diabetic and hypertension patients. Medicine 

(Baltimore), 102(16), e33223. https://doi.org/10.1097 

/MD.0000000000033223  

Şener, H., Polat, O. A., & Çetinkaya, Z. (2022). 

Fakoemülsifikasyon Cerrahisi Sonrasında Korneal 

Topografide Chord Mu (μ) Değerinin Değişiminin 

Değerlendirilmesi. MN Opthalmology/MN Oftalmoloji, 

29(4), 233-237. 

Wang, R., Long, T., Gu, X., & Ma, T. (2020). Changes in angle 

kappa and angle alpha before and after cataract surgery. 

Journal of Cataract and Refractive  Surgery, 46(3), 365-

371. https://doi.org/ 10.1097/j.jcrs.0000000000000063. 

Yang, Y., Thompson, K., & Burns, S. A. (2002). Pupil location 

under mesopic, photopic, and pharmacologically dilated 

conditions. Investigative Ophthalmology and Visual  

Science, 43(7), 2508-2512. 

https://doi.org/10.1186/s40662-015-0014-6
https://doi.org/10.1016/j.a%20jo.2014.06.028
https://doi.org/10.1016/j.jcrs.2010.11.032
https://doi.org/10.1016/j.jcrs.2004.04.040
https://doi.org/10.1016/j.jcrs.2019.03.029
https://doi.org/10.1%20111/ceo.13800
https://doi.org/10.1016/s0886-3350(02)01355-x
https://doi.org/10.3928/1081-597x-19950701-09
https://doi.org/10.4103/0974-620x.122268
https://doi.org/10.1016/j.jcrs.2019.02.037
https://doi.org/10.109%207/ICU.0b013e3283543c41
https://doi.org/10.1038/eye.2011.150
https://doi.org/10.1016/j.optom.2018.03.003
https://doi.org/10.3928/1081597x-20130719-01
https://doi.org/10.1097%20/MD.0000000000033223
https://doi.org/10.1097%20/MD.0000000000033223
https://doi.org/%2010.1097/j.jcrs.0000000000000063


 

BAUN Health Sci J, 2024; 13(2): 259-267 259 

 

 

   ORİJİNAL MAKALE / ORIGINAL ARTICLE    

                                      

Balıkesir Sağlık Bilimleri Dergisi / BAUN Sağ Bil Derg 

Balıkesir Health Sciences Journal / BAUN Health Sci J 

ISSN: 2146-9601- e ISSN: 2147-2238 

Doi: https://doi.org/10.53424/balikesirsbd.1398035    

  

The Interrelationship of Eating Behaviors in Overweight and Obese Adults 

Hande ÖNGÜN YILMAZ 1 , Gizem KÖSE 2 , Ahmet Murat GÜNAL 3 ,  

Bekir Kürşat AYDIN 3 , Salim YILMAZ 4  
 

1 Bandırma Onyedi Eylül University, Faculty of Health Sciences, Department of Nutrition and Dietetics 

2 Acıbadem Mehmet Ali Aydinlar University, Faculty of Health Sciences, Department of Nutrition and Dietetics 
3 Istanbul Okan University, Faculty of Health Sciences, Department of Nutrition and Dietetics 

4 Acıbadem Mehmet Ali Aydinlar University, Faculty of Health Sciences 

 
Geliş Tarihi / Received: 29.11.2023, Kabul Tarihi / Accepted: 21.01.2024 

ABSTRACT 

Objective: Nutrition is a complex behavior influenced by homeostatic and non-homeostatic processes. Emotional and 

environmental triggers can affect non-homeostatic processes, leading to hedonistic, emotional, and night eating. This study aimed 

to investigate the relationship between hedonistic eating, emotional eating, and night eating syndrome in overweight and obese 

adults. Materials and Methods: 562 overweight and obese adults participated in the study. The data were collected using a general 

information and anthropometric measurements form, the Hedonistic Eating Scale (HES), the Emotional Eater Questionnaire 

(EEQ), and the Night Eating Questionnaire (NEQ). Results: Results showed that 8.2% of participants had emotional eating 

syndrome, and 25.6% had night eating syndrome. Obese participants were found to have higher rates of emotional eating and night 

eating syndrome than overweight participants. There were positive correlations between EEQ with HES (r=0.468, p<0.001); NEQ 

with HES (r=0.231, p<0.001); NEQ with EEQ (r=0.416, p<0.001); BMI and EEQ (r=0.128, p<0.01). Also, emotional eating 

increases night eating syndrome risk by 9%, while hedonic eating increases by 2%. The progression from overweight to obese was 

increased by 5.7% for emotional eating and 3.3% for night eating. Conclusion: The results suggest that there are significant 

associations between eating behaviors in overweight and obese individuals. This study provides insights and a better understanding 

of factors that trigger overeating in overweight and obese individuals. 

Keywords: Eating Behaviors, Emotional Eating, Hedonistic Eating, Night Eating Syndrome, Obesity.   

 

Fazla Kilolu ve Obez Yetişkinlerde Yeme Davranışları İlişkisi   

 
ÖZ 

Amaç: Beslenme homeostatik ve homeostatik olmayan süreçlerden etkilenen karmaşık bir davranıştır. Duygusal ve çevresel 

tetikleyiciler homeostatik olmayan süreçleri etkileyerek hedonistik, duygusal ve gece yemeye yol açabilir. Bu araştırmanın amacı 

fazla kilolu ve obez yetişkinlerde hedonistik yeme, duygusal yeme ve gece yeme sendromu arasındaki ilişkiyi araştırmaktır. Gereç 

ve Yöntem: Araştırmaya toplam 562 fazla kilolu ve obez yetişkin katılmıştır. Veriler genel bilgi ve antropometrik ölçüm formu, 

Hedonistik Yeme Ölçeği (HES), Duygusal Yeme Ölçeği (DYÖ) ve Gece Yeme Anketi (GYA) kullanılarak toplanmıştır. Bulgular: 

Araştırma sonuçları katılımcıların %8,2'sinin duygusal yeme sendromuna, %25,6'sının ise gece yeme sendromuna sahip olduğunu 

göstermiştir.  Obez katılımcıların fazla kilolu katılımcılara göre daha yüksek oranda duygusal yeme ve gece yeme sendromuna 

sahip olduğu bulunmuştur. DYÖ ile HES arasında (r=0,468, p<0,001); HES ile GYA arasında (r=0,231, p<0,001); DYÖ ile GYA 

arasında (r=0,416, p<0,001); BKİ ve DYÖ arasında (r=0,128, p<0,01) pozitif korelasyon saptanmıştır. Duygusal yeme sendromu 

gece yeme sendromu riskini %9 oranında artırırken, hedonik yeme ise %2 oranında artırmaktadır. Fazla kiloluluktan obeziteye 

geçiş duygusal yemede %5,7, gece yemede ise %3,3 artmaktadır. Sonuç: Araştırma sonuçları fazla kilolu ve obez bireylerde yeme 

davranışları arasında anlamlı ilişkiler olduğunu göstermektedir. Bu araştırma, fazla kilolu ve obez bireylerde aşırı yemeyi 

tetikleyen faktörlerin daha iyi anlaşılmasını sağlamaktadır. 

Anahtar Kelimeler: Yeme Davranışları, Duygusal Yeme, Hedonistik Yeme, Gece Yeme Sendromu, Obezite. 
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INTRODUCTION 

The regulation of nutrition involves both homeostatic 

and non-homeostatic processes that are influenced by 

physiological needs and psychological factors. 

Hedonic hunger, for instance, refers to an increased 

appetite and pleasure derived from food consumption, 

typically driven by the taste, smell, and other sensory 

properties of foods, rather than by physiological need 

(Gunduz et al., 2020; Köse & Şanlıer, 2015; Yu et al., 

2015). Hedonic mechanisms can override homeostatic 

signals, leading to excessive food intake (Köse & 

Şanlıer, 2015). This type of eating behavior is often 

associated with emotional eating and eating disorders, 

particularly in cases where there are disruptions to the 

hedonic system (Lutter & Nestler, 2009). 

Nutrition is a complex behavior affected by a range of 

environmental and emotional triggers. Environmental 

triggers, such as the sight and smell of food, or the 

presence of others consuming food, can all impact an 

individual's food choices and intake, while emotional 

triggers, such as stress or fluctuations in mood, can also 

influence eating behavior (Gunduz et al., 2020). These 

triggers are at the core of hedonic eating, which 

involves the consumption of food for pleasure rather 

than for physiological needs. The relationship between 

mental state and nutrition is complex: while negative 

emotional states like depression, anxiety, and anger can 

sometimes lead to loss of appetite and aversion to 

eating (Demirel et al., 2014; Ibrahim et al., 2016; 

Meule et al., 2014), in emotional eating, excessive 

amounts of food are consumed in response to negative 

emotions (Barnhart et al., 2020; Bourdier et al., 2018; 

Braden et al., 2018). Emotional eating often involves 

the consumption of high-carbohydrate, high-fat, and 

energy-dense foods (Nolan & Geliebter, 2012), and can 

lead to binge eating, weight gain, and obesity over time 

(Braden et al., 2018; Erkaya et al., 2020; Nolan & 

Geliebter, 2012). 

When evaluating nutrition, it is important to consider 

the distribution of food intake throughout the day and 

the reasons for consumption (Sevincer et al., 2016). 

Increased food consumption in the evening, also 

known as night eating syndrome (NES), can develop 

into a disorder characterized by a lack of appetite in the 

morning, excessive food intake in the evening, and 

sleep disturbances (Cı̇vı̇l Arslan et al., 2015). NES was 

initially identified in individuals with treatment-

resistant obesity and is marked by recurrent eating 

episodes that occur either upon waking from sleep or 

after dinner (Konttinen et al., 2010). Individuals with 

NES also report experiencing negative mood states in 

the evening and are more likely to experience 

depression at night (Atasoy et al., 2014). 

Numerous studies have demonstrated that 

psychological factors may affect nutrition, including 

appetite and food consumption (Bourdier et al., 2018; 

Braden et al., 2018). With the increased availability of 

delicious foods, overeating can occur in a non-

homeostatic way due to motivational processes 

(Braden et al., 2018). Factors such as pleasure from 

food consumption, changes in mood, and negative 

emotions, especially in the evening, can trigger 

overeating (Escandón-Nagel et al., 2018; Nolan & 

Geliebter, 2012). This study aims to examine the 

relationships between hedonic eating, emotional 

eating, night eating syndrome, and BMI and 

sociodemographic characteristics in overweight and 

obese adults who exhibit symptoms and behaviors 

consistent with these conditions. Specifically, this 

research hypothesizes that hedonic and emotional 

eating increases the risk of night eating syndrome and 

obesity in this population. 

 

MATERIALS AND METHODS 

Study type 

This cross-sectional study was conducted online from 

January to December 2021.  

Study group 

The study included a sample of 562 overweight and 

obese adults (257 women, 305 men) who volunteered 

to participate. Participants were asked to fill out a data 

collection form online via Google Forms. Out of 878 

individuals who completed the form, we excluded 63 

individuals under the age of 18 and 56 or over 65. Body 

Mass Index (BMI) calculations were based on height 

and body weight information provided by participants, 

using the World Health Organization's BMI 

classification for adults (WHO, 2000), our study 

included individuals with a BMI higher than 25 kg/m2. 

Therefore, we further excluded 197 participants with a 

BMI less than 25 kg/m2. The remaining sample size of 

562 individuals was deemed sufficient based on the 

unknown universe sample account, with a minimum of 

385 participants needed for a confidence level of 95% 

and a margin of error of 5%.   

Dependent and independent variables 

The independent variables of this research are hedonic 

eating, emotional eating, and night eating syndrome. 

The dependent variables are overweight and obesity.  

Procedures 

A comprehensive online data collection form 

consisting of four parts was created to collect data for 

the study using Google Forms. The first section of the 

form included questions related to participants' general 

information, such as age, educational status, and 

employment status, as well as anthropometric 

measurements such as height and weight. BMI was 

then calculated using this information, and participants 

were classified as overweight (BMI between 25.00-

29.99 kg/m²) or obese (BMI 30.00 kg/m² or higher) 

according to the World Health Organization's BMI 

classification for adults (WHO, 2000). The following 

three sections include scales. 

Hedonistic Eating Scale (HES): The second part of the 

form has the Hedonistic Eating Scale (HES), a tool 

developed by Atik et al. (2019) to evaluate hedonistic 

eating behaviors. The HES consists of 15 items 

designed to assess situations that reflect hedonistic 

eating habits. The scale has been reported to have high 

internal consistency, with a coefficient of 0.968. Scores 
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on the scale can range from 15-75, with higher scores 

indicating a greater tendency toward hedonistic eating. 

This study’s Cronbach's alpha value of the HES found 

0.935. 

Emotional Eater Questionnaire (EEQ): The third part 

of the form has the Emotional Eater Questionnaire 

(EEQ), developed by Garaulet et al. (2012) to assess 

emotional eating behaviors and Arslantaş et al. (2019) 

conducted the Turkish validity and reliability study of 

the scale, reporting an internal consistency coefficient 

of 0.84. The total score on the scale ranges from 0-30, 

with higher scores indicating a higher level of 

emotional eating behavior. In the Turkish adaptation, 

the cutoff score was determined as 21, indicating the 

presence of emotional eating behavior if the score was 

21 and above. In this study, Cronbach's alpha value of 

the EEQ was found to be 0.880. 

Night Eating Questionnaire (NEQ): Allison et al. 

(2008) developed the Night Eating Questionnaire 

(NEQ) for the screening of night eating syndrome, and 

its Turkish validity and reliability study was conducted 

by Atasoy et al. (2014). The internal consistency 

coefficient of the Turkish adaptation of the NEQ is 

reported as 0.69. The NEQ consists of 14 items, and 

the total score that can be obtained from the 

questionnaire is between 0-52 (Allison et al., 2008). In 

the Turkish adaptation of NEQ, a cutoff score of 18 

was determined, and a questionnaire score of 18 and 

above was suggested as a diagnosis of the night-eating 

syndrome (Atasoy et al., 2014). In this study, 

Cronbach’s alpha value of the NEQ was 0.714. 

Statistical analysis 

Statistical analyses were conducted using IBM SPSS 

Version 20.0 for Windows (SPSS, Chicago, IL, USA). 

The analysis involved several statistical tests, each 

tailored to specific aspects of the data. Spearman's 

Correlation was employed to assess the strength and 

direction of associations between continuous, non-

normally distributed variables such as eating behavior 

scores and BMI. For comparing differences between 

two independent groups, particularly in cases of non-

parametric data, the Mann-Whitney U test was utilized. 

When comparing more than two groups, the Kruskal 

Wallis H test was applied, especially useful for 

evaluating variables like age categories or different 

BMI classifications. In the post-hoc analysis, 

evaluation was conducted using Dunn's test following 

the H test. Logistic regression was utilized to ascertain 

the effect. The significance of the model was evaluated 

using the Omnibus test through the chi-square statistic, 

while the Hosmer and Lemeshow test was employed to 

determine the model's goodness of fit, ensuring that the 

predicted observations were not significantly different 

from the actual values. Additionally, the explanatory 

power of the variance was understood through the 

Nagelkerke R square value. The data were interpreted 

at a 95% confidence level. 

Ethical considerations 

Before the study, we obtained ethical approval from the 

Istanbul Okan University Ethics Committee (Date: 

09.12.2020, Number: 129-18) under the Helsinki 

Declaration. Research participation was voluntary. 

Data were collected within a year following the ethics 

committee’s approval. 

 

RESULTS 

A total of 562 participants took part in the study, 

comprising 257 women (45.7%) and 305 men (54.3%). 

The mean age of the participants was 34.15 ± 12.87 

years, with no significant difference observed between 

females (35.52 ± 13.12 years) and males (33.01 ± 12.56 

years) (p> 0.05). Descriptive statistics of the 

participants are presented in Table 1. 

 

Table 1. Descriptive statistics of the participant. 

 

Variable n (%) Variable n (%) 

Sex   BMI Classification  

Women 257 (45.7) Overweight 416 (74.0) 

Men 305 (54.3) Obese 146 (26.0) 

Marital Status  Emotional Eating  

Single 268 (47.7) Present (<21) 46 (8.2) 

Married 294 (52.3) Absent (>21) 516 (91.8) 

Educational Status  Night Eating Syndrome  

Elementary School  48 (8.5) Present (<18) 144 (25.6) 

Secondary School  32 (5.7) Absent (>18) 418 (74.4) 

High School  120 (21.4)  Mean ± SD 

University 362 (64.4) Age (year) 34.15 ± 12.87 

Employment Status  BMI (kg/m2) 28.62 ± 3.21 

Housewife 66 (11.7) HES  46.47 ± 13.05 

Student 159 (28.3) EEQ 11.37 ± 6.50 

Employed 255 (45.4) NEQ 14.65 ± 6.58 

Unemployed 49 (8.7)   

Retired 33 (5.9)   

SD: Standard Deviation; HES: Hedonistic Eating Scale; EEQ: Emotional Eater Questionnaire; NEQ: Night Eating 

Questionnaire; BMI: Body Mass Index
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The study found that 70.4% (n=181) of the women 

were overweight, while 29.6% (n=76) were obese. 

Among the men, 77.0% (n=235) were overweight and 

23.0% (n=70) were obese. No significant difference 

was observed between BMI classification and sex (p> 

0.05). 

The prevalence of emotional eating and night eating 

syndrome was found to be significantly higher in the 

obese group compared to the overweight group (13.7% 

vs. 6.3% and 34.2% vs. 22.6%, respectively) (all p 

<0.01).   

In Table 2, HES, EEQ, and NEQ scores based on the 

participants' socio-demographic characteristics and 

BMI classification were shown. Median HES scores 

were found to be significantly higher among singles 

compared to married individuals (p <0.01) and among 

students compared to other groups (p <0.001). Median 

EEQ scores were significantly higher among women 

compared to men (p <0.01), singles compared to 

married individuals, university graduates compared to 

other groups, and students compared to other groups 

(all p <0.001). Median NEQ scores were significantly 

higher among singles compared to married individuals 

(p <0.001). Median EEQ and NEQ scores were found 

to be significantly higher among obese individuals 

compared to those who were overweight (p <0.001 and 

p <0.01, respectively). 

 

Table 2. Relationship between socio-demographic characteristics and BMI classification with HES, EEQ, 

and NEQ scores. 

 
Variable HES 

Median  

(Q1-Q3) 

z/χ2 p EEQ 

Median  

(Q1-Q3) 

z/χ2 p NEQ 

Median  

(Q1-Q3) 

z/χ2 p 

Sex          

Women 

(n=257) 

45.00  

(36.50-52.00) 

-

1.818z 

0.069 12.00  

(8.00-16.00) 

-

3.335z 

0.001* 13.00  

(11.00-18.00) 

-

0.765z 

0.444 

Men 

(n=305) 

46.00  

(38.50-57.00) 

10.00  

(6.00-15.00) 

13.00  

(10.00-18.00) 

Marital 

Status 

         

Single 

(n=268) 

47.50  

(40.00-58.00) 

-3.415 

χ2 

0.001* 12.00  

(8.00-17.00) 

-

4.456z 

<0.001** 14.00  

(11.00-19.00) 

-

4.519z 

<0.001** 

Married 

(n=294) 

44.00  

(36.00-52.00) 

10.00  

(5.00-14.00) 

12.00  

(10.00-16.00) 

Educational 

Status 

         

Elementary 

School (n=48) 

45.50  

(32.00-51.50) 

7.195 

χ2 

0.066 7.00  

(3.00-12.75) 

22.795 

χ2 

<0.001** 12.00  

(9.00-15.00) 

6.550 

χ2 

0.088 

Secondary 

School (n=32) 

42.00  

(34.25-50.00) 

9.00  

(4.00-13.50) 

13.00  

(9.00-16.00) 

High School 

(n=120) 

44.00  

(37.00-54.75) 

10.00  

(5.00-15.00) 

13.00  

(10.00-17.00) 

University 

(n=362) 

46.00  

(38.00-55.25) 

11.00  

(8.00-16.00) 

14.00  

(10.00-18.00) 

Employment 

Status 

         

Housewife 

(n=66) 

44.50  

(34.75-51.25) 

20.409 

χ2 

<0.001** 9.00  

(5.00-13.00) 

26.747 

χ2 

<0.001** 13.00  

(10.75-18.00) 

7.722 

χ2 

0.102 

Student 

(n=159) 

48.00  

(40.00-59.00) 

13.00  

(9.00-18.00) 

14.00  

(11.00-19.00) 

Employed 
(n=255) 

44.00  
(36.00-53.00) 

10.00  
(6.00-14.00) 

13.00  
(10.00-17.00) 

Unemployed 

(n=49) 

51.00  

(42.00-62.00) 

12.00  

(7.50-17.50) 

13.00  

(11.00-18.50) 

Retired (n=33) 42.00  
(35.50-49.50) 

10.00  
(5.00-13.50) 

12.00  
(10.00-15.50) 

BMI 

Classification 

         

Overweight 
(n=416) 

46.00  
(37.00-54.75) 

-
0.879z 

0.379 11.00  
(6.00-15.00) 

-

3.853z 
<0.001** 13.00  

(10.00-17.00) 
-

2.653z 
0.008* 

Obese (n=146) 46.50  

(37.75-55.25) 

11.50  

(9.00-18.00) 

14.00  

(11.00-21.00) 

*p<0.01; **p<0.001; z: Mann Whitney U Test; χ2: Kruskal Wallis H Test; Q1-Q3: 25th-75th percentile. HES: Hedonistic 

Eating; EEQ: Emotional Eating; NEQ: Night Eating; BMI: Body Mass Index 

 

In Table 3, The Hedonistic Eating Score (HES) 

exhibited a positive correlation with the Emotional 

Eating Quotient (EEQ; r = 0.468, p < 0.001) and the  

Night Eating Quotient (NEQ; r = 0.231, p < 0.001). 

However, HES did not show a significant correlation 

with BMI (r = -0.009, p = 0.834). Notably, there was a 
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significant negative correlation between HES and age 

(r = -0.224, p < 0.001). The EEQ also displayed a 

significant positive correlation with NEQ (r = 0.416, p 

< 0.001), a small but significant positive correlation 

with BMI (r = 0.128, p = 0.002), and a negative 

correlation with age (r = -0.221, p < 0.001). NEQ was 

negatively correlated with age (r = -0.189, p < 0.001) 

but showed no significant correlation with BMI (r = -

0.051, p = 0.226). Additionally, a significant positive 

correlation was observed between BMI and age (r = 

0.237, p < 0.001).

Table 3. Relationship between HES, EEQ, NEQ scores, BMI levels, and age (n = 562). 

 
 HES EEQ NEQ BMI (kg/m2) Age (year) 

r p r p r p r p r p 

HES 1 - 0.468 <0.001** 0.231 <0.001** -0.009 0.834 -0.224 <0.001** 

EEQ   1 - 0.416 <0.001** 0.128 0.002* -0.221 <0.001** 

NEQ     1 - 0.051 0.226 -0.189 <0.001** 

BMI (kg/m2)       1 - 0.237 <0.001** 

Age (year)         1 - 

*p<0.01; **p<0.001; Spearman’s rho, HES: Hedonistic Eating; EEQ: Emotional Eating; NEQ: Night Eating; BMI: Body Mass 

Index 

 

In Table 4, it was shown that the effect of EEQ and 

HES on NEQ and BMI classification as dependent 

variables. In Model 1, the impact of participants' 

emotional eating (EEQ) and hedonic eating (HES) 

tendencies on the presence of Night Eating Syndrome 

(NES) risk was examined. Model 1 met the 

assumptions and provided significant results, 

explaining 13.3% of the variance. In Model 2, there 

were three independent variables, including emotional 

eating (EEQ), hedonic eating (HES), and night eating 

behaviors, and their impact on BMI classification was 

investigated. Model 2 also produced significant results, 

explaining 5.2% of the variance, and met the 

assumptions. 

In Model 1, it was found that emotional eating and 

hedonic eating have a significant effect on night eating 

(p<0.05). Considering the positive Beta coefficient and 

coding, both emotional eating and hedonic eating are 

factors that increase the risk of night eating syndrome. 

The equations are provided below: 

 

ln(
𝑃(𝑁𝐸 = 𝑅𝑖𝑠𝑘𝑃𝑟𝑒𝑠𝑒𝑛𝑡)

𝑃(𝑁𝐸 = 𝑅𝑖𝑠𝑘𝐴𝑏𝑠𝑒𝑛𝑡)
= −3.086 + 0.087 × (𝐸𝐸𝑄) + 0.020 × (𝐻𝐸𝑆) 

𝑃(𝑁𝐸 = 𝑅𝑖𝑠𝑘𝑃𝑟𝑒𝑠𝑒𝑛𝑡) =
𝑒−3.086+0.087×(𝐸𝐸𝑄)+0.020×(𝐻𝐸𝑆)

1 + 𝑒−3.086+0.087∗(𝐸𝐸𝑄)+0.020∗(𝐻𝐸𝑆)
 

𝑃(𝑁𝐸 = 𝑅𝑖𝑠𝑘𝐴𝑏𝑠𝑒𝑛𝑡) = 1 − 𝑃(𝑁𝐸 = 𝑅𝑖𝑠𝑘𝑃𝑟𝑒𝑠𝑒𝑛𝑡) 

In Model 2, it was found that emotional eating, hedonic 

eating, and night eating have a significant effect on 

BMI classification in participants who are distributed 

in overweight and obese classes (p<0.05). 

 

Table 4. Logistic regression model for BMI classification, NEQ, EEQ, and HES. 

 
 Dependent Independent β SE Wald p Exp(β) Confidence 

Interval 95% 

Lower Upper 

M
o
d

el
 1

 

NEQ Groups EEQ 0.087 0.018 23.780 <0.001 1.090 1.053 1.130 

HES 0.020 0.009 5.060 0.024* 1.020 1.002 1.039 

Constant -3.086 0.405 57.994 <0.001 0.046  

Omnibus Test of Model: χ2: 53.223; p<0.001; Nagelkerke R2: 0.133 

Hosmer and Lemeshow Test: χ2: 6.925; p=.545>.05 

M
o
d

el
 2

 

BMI 
Classification 

EEQ 0.055 0.018 9.677 0.002*

* 

1.057 1.020 1.094 

HES -0.011 0.009 1.668 0.197 0.989 0.971 1.007 

NEQ 0.032 0.015 4.451 0.035* 1.033 1.003 1.063 

Constant -1.682 0.390 18.570 <0.001 0.186  

Omnibus Test of Model: χ2: 20.350; p<0.001; Nagelkerke R2: 0.052 

Hosmer and Lemeshow Test: χ2: 14.978; p=.060>.05 

Model 1 Codes: 0: NE Risk Absent, 1: NE Risk Present, Model 2: Codes: 1: Overweight, 2: Obese, *p<0.05; **p<0.01; ***: 

p<0.001; HES: Hedonistic Eating; EEQ: Emotional Eating; NEQ: Night Eating; BMI: Body Mass Index 

 

The model showed that hedonic eating did not create 

a significant model on BMI classification, indicating 

that the shift from overweight to obese participants 

was not related to hedonic eating. However, 

considering the positive Beta coefficient and coding, 

both emotional eating and night eating tendencies 

lead individuals from the overweight class to the 

obese class. The equations are provided below: 
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ln(
𝑃(𝐵𝑀𝐼 = 𝑂𝑣𝑒𝑟𝑤𝑒𝑖𝑔ℎ𝑡)

𝑃(𝐵𝑀𝐼 = 𝑂𝑏𝑒𝑠𝑒)
= −1.682 + 0.055 × (𝐸𝐸𝑄) − 0.011 × (𝐻𝐸𝑆)

+ 0.032 × (𝑁𝐸𝑄) 

𝑃(𝐵𝑀𝐼 = 𝑂𝑣𝑒𝑟𝑤𝑒𝑖𝑔ℎ𝑡)

=
𝑒−1.682+0.055×(𝐸𝐸𝑄)−0.011×(𝐻𝐸𝑆)+0.032×(𝑁𝐸𝑄)

1 − 1.682 + 0.055 × (𝐸𝐸𝑄) − 0.011 × (𝐻𝐸𝑆) + 0.032 × (𝑁𝐸𝑄)
 

𝑃(𝑂𝑏𝑒𝑠𝑒) = 1 − 𝑃(𝑂𝑣𝑒𝑟𝑤𝑒𝑖𝑔ℎ𝑡) 

It was observed that the explanatory coefficient of 

emotional eating and hedonic eating on night eating 

syndrome risk is 0.133, and the explanatory 

coefficient of emotional eating and night eating on the 

risk of progression from overweight to obese is 0.052. 

In both models, independent variables that have a 

significant effect contribute to the higher coding of 

the dependent variable. Based on this information, the 

effect ratios were calculated as follows: 

𝐸𝑓𝑓𝑒𝑐𝑡𝑟𝑎𝑡𝑒 = (𝑒𝑥𝑝(𝛽𝑖) − 1) ∗ 100 

It has been determined that emotional eating increases 

the risk of night eating syndrome by 9%, and hedonic 

eating increases it by 2%. The risk of progressing 

from overweight to obese is increased by 5.7% for 

emotional eating and by 3.3% for night eating. 

 

DISCUSSION 

The pleasure from eating, emotional state, and 

overeating especially in the evening may result in 

obesity (Escandón-Nagel et al., 2018). In this study, 

the relationship between hedonistic eating, emotional 

eating, and night eating of overweight and obese 

participants was evaluated. This research has shown 

that there were important associations between 

hedonistic eating, emotional eating, and night eating 

syndrome in overweight and obese individuals. At the 

end of the study, results supported our hypothesis as 

hedonistic eating and emotional eating caused an 

increase in night eating syndrome and obesity. 

Given that the HES scale was specifically designed 

for individuals with obesity, it is crucial to focus on 

the high-BMI population in research. In our study, 

74.0% of participants had a BMI above 25 kg/m2, 

with 26.0% classified as obese (BMI > 30 kg/m2). 

Notably, these BMI distributions closely resemble 

those reported in previous development studies of the 

HES, EEQ, and NEQ scales (Allison et al., 2008; Atik 

et al., 2019; Garaulet et al., 2012), thereby enabling a 

more rigorous evaluation of the scales. Our large 

sample size further enhances the statistical power of 

our findings. 

The original HES study focused exclusively on obese 

patients and did not report any information on mean 

or cutoff scores (Atik et al., 2019). In our study, we 

calculated the mean HES score to be 46.47 ± 13.05. 

We found no significant relationships between HES 

scores and BMI, sex, or educational status. However, 

we did observe that single participants had higher 

HES scores than married ones, and students had 

higher scores than other groups. Additionally, a 

negative correlation between age and HES score was 

stated. As the first investigation to employ HES, our 

study provides valuable insights into the literature on 

hedonistic eating. We believe that our results will 

contribute significantly to the field. 

Given the close link between emotional eating and 

hedonistic eating (Meule et al., 2014), our study 

aimed to assess emotional eating behaviors alongside 

hedonistic eating. While previous research has 

typically used sub-factors of other scales to measure 

emotional eating (Erkaya et al., 2020; Meule et al., 

2014; Nolan & Geliebter, 2012), we applied the EEQ 

in this study. Our objective was to identify the 

presence of emotional eating across various scoring 

groups on the EEQ. Although most studies have not 

provided explicit cutoff scores for the EEQ (Arslantas 

et al., 2019; Garaulet et al., 2012), higher EEQ scores 

have generally been reported in women (Rasouli et 

al., 2019). In the Turkish adaptation of the EEQ, 

emotional eating was observed in 10% of participants 

(Arslantas et al., 2019). In our study, we found that 

8.2% of participants exhibited emotional eating 

behaviors, with a mean EEQ score of 11.37 ± 6.50. 

Women had higher EEQ scores than men, and median 

EEQ scores were higher among single, university 

graduated, and student participants compared to their 

respective comparison groups. 

Numerous studies have documented the relationship 

between emotional eating and BMI (Meule et al., 

2014; Nolan & Geliebter, 2012), highlighting its 

significance as a social issue (Konttinen et al., 2010). 

In the Turkish adaptation of the EEQ, no significant 

association was reported between emotional eating 

and BMI; however, when individuals with a BMI of 

25 kg/m2 or higher were compared to those with 

lower BMIs, higher levels of emotional eating were 

observed in the former group (Arslantas et al., 2019). 

In a study focused on obese individuals, researchers 

identified a significant correlation between BMI and 

both EEQ scores and binge eating (Escandón-Nagel 

et al., 2018). Other research has shown that EEQ 

scores increased with higher BMI in both sex 

(Farhangi, 2019; Rasouli et al., 2019). Our study 

found that the median EEQ scores of obese 

individuals were higher than those of overweight 

individuals, and a positive correlation was observed 

between BMI and EEQ. Consistent with previous 

findings, we found a negative association between 

age and EEQ, as demonstrated in a study conducted 

in Spain (Escandón-Nagel et al., 2018). 

Several studies have linked night eating to emotional 

eating (Konttinen et al., 2010; Nasirzadeh et al., 

2018). In fact, one study found that poor sleep quality 

was strongly associated with emotional eating (Saleh-

Ghadimi et al., 2019). As a concern, eating for 

pleasure or to avoid negative emotions can lead to 

problems with night eating (Meule et al., 2014). To 

assess night eating, the NEQ was used in this study. 

Previous research using NEQ has shown mean scores 

ranging from 13.09 ± 4.69 to 33.1 ± 7.5 (Allison et 

al., 2008; Atasoy et al., 2014; Cı̇vı̇l Arslan et al., 
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2015; Eray et al., 2019; He et al., 2018). Our study’s 

mean NEQ score was 14.65 ± 6.58, which falls within 

this range. The relationship between night eating and 

demographic factors such as sex, marital status, 

education, and employment status has been studied in 

several previous studies, with mixed results. While 

some studies found no significant relationship 

between these factors and night eating (Atasoy et al., 

2014; Cı̇vı̇l Arslan et al., 2015; Sevincer et al., 2016), 

others found that night-eating syndrome was more 

prevalent in individuals with low education who live 

alone (He et al., 2018) or in men (Saleh-Ghadimi et 

al., 2019). In our study, we found that the median 

NEQ scores of singles were higher than those of 

married individuals. 

Numerous studies have established a correlation 

between night-eating syndrome and elevated BMI 

(Bruzas & Allison, 2019; Calugi et al., 2009; Eray et 

al., 2019). For instance, Allison et al. (2008) and 

Atasoy et al. (2014) conducted studies with obese 

participants and found that 62% and 68.8% of them, 

respectively, met the diagnostic criteria for night-

eating syndrome. Eray et al. (2019) found that 11.7% 

of their participants with a mean BMI of 40.5 ± 15.4 

kg/m2 had night-eating syndrome. In contrast, He et 

al. (2018) reported a lower frequency of 2.8% for 

night-eating syndrome in a large student population 

in China after excluding those with binge-eating 

disorder. Similarly, Sevincer et al. (2016) found a 

frequency of 9.5% for night-eating syndrome in their 

study, which screened for eating disorders, and 

showed a higher prevalence in individuals with BMI 

above normal. Cı̇vı̇l Arslan et al. (2015) found that 

16.5% of their overweight and obese psychiatric 

patients had NEQ scores above 25 and 7.6% were 

diagnosed with night-eating syndrome according to 

diagnostic criteria. Calugi et al. (2009) also found a 

strong correlation between NEQ scores and class II 

and III obesity. However, Riccobono et al. (2020) did 

not observe a significant relationship between night-

eating syndrome and BMI in a study of individuals 

with a normal BMI, although some participants 

achieved a cutoff score of 5.3%. Our study found that 

25.6% of our participants had night-eating syndrome, 

and obese participants had higher median NEQ scores 

than those who were overweight. The varying 

frequency reported across studies may be attributed to 

differences in samples and cultural factors. 

Limitations 

The findings of this cross-sectional study, obtained 

through an online survey, are subject to several 

limitations that warrant consideration. The reliance on 

an online data collection method and self-reported data 

for height, weight, and eating behaviors may introduce 

selection and reporting biases, potentially impacting 

the generalizability and accuracy of the results. 

Additionally, it is critical to acknowledge that the 

strength of causal inferences in this study is inherently 

weaker when compared to longitudinal designs, as the 

cross-sectional design does not preclude causal 

relationships but provides a less robust basis for such 

interpretations. Furthermore, the exclusion of 

individuals under the age of 18 and over 65, as well as 

those with a BMI below 25 kg/m², limits the 

applicability of the findings to a broader population. 

The relatively lower internal consistency coefficients of 

some scales, particularly the NEQ, might also affect the 

reliability of these measurements. Despite these 

limitations, the study is believed to provide valuable 

insights, highlighting the need for further research to 

deepen the understanding of the relationships between 

eating behaviors and obesity in diverse populations. 

 

CONCLUSION 

Our hypothesis was confirmed through regression 

analysis, which measured the impact of various 

factors on BMI classification, night eating syndrome, 

emotional eating, and hedonistic eating. The analysis 

revealed that an increase in individuals' hedonistic 

eating and emotional eating scores had an increasing 

effect on the likelihood of night-eating syndrome. 

Moreover, emotional eating and night eating 

behaviors were also found to have an increasing 

effect on an individual's risk of obesity. We also 

found that hedonistic eating behaviors did not directly 

affect BMI classification but could trigger night 

eating behavior. Additionally, night eating has been 

associated with a higher risk of obesity. Emotional 

eating behavior was found to have a direct impact on 

both night eating behavior and obesity. Overall, our 

findings suggest that addressing emotional eating 

behaviors may help reduce the likelihood of night 

eating syndrome and obesity. 

Our research highlights the importance of 

understanding hedonic mechanisms, emotional states, 

and night eating behaviors that contribute to weight 

gain and obesity. This information provides valuable 

insights for future research on these issues. 

This study is the first known study that examined the 

relationships between hedonistic eating, emotional 

eating, and night eating in overweight and obese 

individuals. The results demonstrate that these three 

states are interconnected and may contribute to 

increased food consumption and obesity beyond 

physiological satiety. The study's pioneering use of 

the newly developed hedonistic eating scale provides 

a unique contribution to the existing literature on this 

subject. 
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   ABSTRACT 

Objective: This study was conducted to determine the effects of childhood traumas (ACE) and prenatal depression 

(BECK) on prenatal attachment. Materials and Methods: The study population consisted of 277 women in Ankara, 

Turkey, who were pregnant from 05/01/2022 to 09/01/2022. The pregnant women in the sample were administered the 

prenatal attachment scale, prenatal depression scale, and childhood trauma scale. The data were analyzed using 

descriptive statistics and quantile regression analysis. Results: The women's childhood trauma experiences mean score 

was 2.25±1.47 (min-max: 0.00-6.00), prenatal attachment mean score was 42.50±9.82 (min-max: 21.00-67.00), and 

depression mean score was 7.44±8.45 (min-max: 0.00-37.00). In terms of tau values, the R2 values for the 1st, 2nd, and 

3rd quantile values were found to be 0.014, 0.016, and 0.007, respectively. According to these results, while the BECK 

variable was statistically significant for tau=0.25, the ACE variable was not. In the model, the BECK and ACE variables 

are statistically significant for tau=0.50 but not for tau=0.75. Conclusion: Our study has demonstrated that prenatal 

attachment levels can be negatively impacted by childhood traumas and prenatal depression. By taking necessary 

precautions and implementing programs, it is possible to impact prenatal attachment positively. 

Keywords: Depression, Attachment, Adverse Childhood Experience, Pregnancy, Nursing. 

 
 

Doğum Öncesi Depresyon Düzeylerinin Doğum Öncesi Bağlanmaya Etkisi: Olumsuz 

Çocukluk Çağı Deneyimlerinin Düzenleyici Rolü 
 

ÖZ 

Amaç: Bu çalışma, çocukluk çağı travmalarının ve prenatal depresyonun, prenatal bağlanma üzerindeki etkilerini 

belirlemek amacıyla yapılmıştır Gereç ve Yöntem: Araştırmanın örneklemini Ankara'da 05/01/2022- 09/01/2022 

tarihleri arasında gebe olan 277 kadın oluşturmuştur. Gebelere prenatal bağlanma ölçeği, prenatal depresyon ölçeği ve 

çocukluk çağı travma ölçeği uygulandı. Veriler, tanımlayıcı istatistikler ve kantil regresyon analizi kullanılarak analiz 

edildi. Bulgular: Kadınların çocukluk çağı travma puan ortalamaları 2.25±1.47 (min-maks: 0.00-6.00), prenatal 

bağlanma puan ortalamaları 42.50±9.82 (min-maks: 21.00-67.00), depresyon puan ortalamaları 7.44±8.45 (min-maks: 

0.00-37.00) olarak bulundu. Tau değerleri açısından 1., 2. ve 3. kantil değerleri için R2 değerleri sırasıyla 0.014, 0.016 ve 

0.007 olarak bulunmuştur. Bu sonuçlara göre tau=0.25 için BECK değişkeni istatistiksel olarak anlamlı bulunurken, ACE 

değişkeni anlamlı çıkmamıştır. Modelde BECK ve ACE değişkenleri tau=0.50 için istatistiksel olarak anlamlı iken 

tau=0.75 için anlamlı değildir. Sonuç: Bu çalışma prenatal bağlanma düzeylerinin çocukluk çağı travmaları ve prenatal 

depresyondan olumsuz etkilenebileceğini göstermiştir.  

Anahtar Kelimeler: Depresyon, Bağlanma, Olumsuz Çocukluk Çağı Deneyimi, Gebelik, Hemşirelik. 
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INTRODUCTION 

Due to biological, psychological, and social changes, 

pregnancy is regarded as a time of vulnerability. While 

the mother's identity grows throughout pregnancy, 

there are also noticeable physical changes in the 

mother's appearance (Camacho et al., 2010). Many 

expectant women feel conflicted about being pregnant. 

Women may also feel anxious about their pregnancies, 

deliveries, and postpartum periods. Pregnancy can be 

seen from a psychosocial standpoint as a highly 

emotional condition that can be a significant stressor 

(Bjelica et al., 2018).  

Both a woman's current experiences and her past 

experiences might have an impact on her pregnancy. 

The onset and severity of depression symptoms in the 

perinatal period are particularly influenced by 

childhood trauma events, which may return during 

pregnancy (Oosterman et al., 2019; Stigger et al., 

2020). The Diagnostic and Statistical Manual of 

Mental Disorders (DSM-V) defines childhood trauma 

as exposure to sexual violence, actual or threatened 

death, or severe damage (American Psychiatric 

Association, 2013). Being directly exposed to trauma, 

witnessing trauma, or knowing about the trauma that 

occurred to a close friend or relative are all included in 

this (De Bellis & Zisk, 2014). Recent research suggests 

that stressful childhood experiences can lead to major 

mental illnesses such as postpartum depression 

(Barnett et al., 2019; Mal-Sarkar et al., 2021; Okafor et 

al., 2021). Prenatal maternal depression endangers the 

health of both moms and newborns. Prenatal 

depression affects roughly 22% of women, according 

to studies (Avalos et al., 2016; Fields et al., 2022; 

Mukherjee et al., 2016) , and it has been found to be a 

risk factor for postnatal depression(Verreault et al., 

2014). Prenatal depression is linked to spontaneous 

abortions, premature births, maternal substance abuse, 

low APGAR ratings at birth, and poor mother-infant 

interactions. Furthermore, children of women suffering 

from prenatal depression are at risk of developing 

mental illnesses such as depression (Nowak et al., 

2022). As a result, it is critical to comprehend 

childhood traumas that may result in prenatal 

depression in the mother. 

Maternal childhood trauma may also have a negative 

impact on mother-infant attachment during pregnancy 

(Caglayan et al., 2022), and prenatal depression may be 

an important aspect influencing prenatal attachment 

(Berthelot et al., 2020; Rollè et al., 2020). Prenatal 

attachment is characterized as the mother's interest in 

and attachment behaviours toward her unborn baby and 

the establishment and acceptance of a loving 

relationship with the infant (Kara & Nazik, 2021; 

Salehi & Kohan, 2017). As mother-infant attachment 

begins during pregnancy and affects postnatal 

attachment (Caglayan et al., 2022), prenatal attachment 

is vital in accepting the role of parenthood (Tani et al., 

2018). 

The experience of becoming a parent and accepting the 

role of motherhood can be influenced by the mother's 

past life experiences. In this context, there are studies 

stating that childhood traumas may be a reason for 

increasing the development of weak prenatal 

attachment (Berthelot et al., 2020; Caglayan et al., 

2022; Christie et al., 2017). Research indicates that 

prenatal depression is a significant factor in reduced 

prenatal attachment, and that mothers with psychiatric 

disorders often experience decreased attachment 

during both the prenatal and postnatal periods  

(Berthelot et al., 2020; Hicks et al., 2018; Özcan et al., 

2018). Inadequate prenatal care for both the mother and 

her baby is connected with low and weak prenatal 

attachment (Maddahi et al., 2016). 

Despite existing literature on the impact of childhood 

traumas on pregnancy(Mal-Sarkar et al., 2021; Millar 

et al., 2021; Moog et al., 2016; Nowak et al., 2022; 

Olsen, 2018; Reuveni et al., 2021), there is a gap in 

understanding regarding the potential effects of 

childhood traumas on prenatal attachment and prenatal 

depression (Berthelot et al., 2020; Caglayan et al., 

2022; Nowak et al., 2022). The identification of factors 

that may affect maternal and infant health is critical for 

providing adequate care to pregnant women and 

mitigating potential risks. Accordingly, the current 

investigation aimed to explore the potential impact of 

childhood traumas on prenatal depression and prenatal 

attachment.  

Research uqestions; 

 This study' research questions are following; 

• Do prenatal depression levels of pregnant women 

affect prenatal attachment levels of them? 

• Do adverse childhood experiences levels of 

pregnant women affect prenatal attachment levels 

of them? 

MATERIALS AND METHODS 

Settings and participants 

The research was conducted on pregnant women in 

Ankara, Turkey, between May 1, 2022, and September 

1, 2022. G*Power 3.1.9.2 (Franz Faul, Universitat Kiel, 

Germany) was used to determine the sample size of 

women. It was planned to include 257 women in the 

study sample with 2 independent predictor variables, 

with an effect level of medium (0.05), a power level of 

90%, and a significance level of 0.05. A total of 305 

women were evaluated in terms of eligibility for the 

study, and 28 women were not included in the study 

sample because they did not meet the research criteria. 

The research was completed with 277 women. 

According to the power analysis at the end of the 

research, this research was completed at a 92% power 

level. It is worth noting that a sample size of over 100 is 

generally considered appropriate for applying a quantile 

regression (Lê Cook & Manning, 2013). The final 

sample size for this study was 277, which was deemed 

sufficient to conduct both multilinear regression and 

quantile regression. The individuals attending the 

obstetrics and gynecology outpatient clinic at the 

hospital were informed about the study. Face-to-face 
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interviews were conducted to administer questionnaires 

to those who met the inclusion criteria. Pregnant women 

who can speak, understand, and write Turkish and have 

a pregnancy of 20 weeks or more were included in the 

study. The primary hypothesis posited that pregnant 

women exposed to childhood traumas would exhibit a 

decline in prenatal attachment and an increase in 

prenatal depression levels. In this study, the dependent 

variable was prenatal attachment score of women and 

the independent variables were adverse childhood 

experiences and depression scores of women. 

Data collection tools 

The data collected by prenatal attachment scale, prenatal 

depression scale, and childhood trauma scale.  

The Prenatal Attachment Inventory  

The Prenatal Attachment Inventory was developed to 

examine pregnant women's prenatal attachment levels. 

Muller developed the Prenatal Attachment Inventory in 

1993. The scale was created to describe pregnant 

women's thoughts, feelings, and events and measure 

their attachment levels to the fetus during the prenatal 

period. The scale has 21 items in total with a 4-point 

Likert structure. Each item on the scale is worth between 

1 and 4 points, and the total scale score is derived by 

assigning 1 point to the "Never" response, 2 points to the 

"Sometimes" response, 3 points to the "Often" response, 

and 4 points to the "Always" response. The scale yields 

a minimum score of 21 and a maximum score of 84. The 

higher the pregnant woman's total score on the scale, the 

stronger her level of attachment. Yilmaz and Beji (2013) 

performed the scale's Turkish validity and reliability, 

reporting an internal consistency coefficient of 0.84. 

This study's Cronbach alpha value was found to be 0.87. 

Adverse Childhood Experiences Scale 

In order to evaluate any negative experiences during 

childhood, the Childhood Adverse Experiences Scale 

Turkish Form (ACE-TR) was used. This survey was 

developed by Kaiser Permanente- Department of 

Preventive Medicine in 1997 and asks about emotional, 

physical, and sexual violence, as well as neglect and 

divorce, that occurred during the first 18 years of a 

person's life (Felitti et al., 1998). The scale, which 

consists of 10 items, is a self-report scale that allows for 

a yes-no binary response. Gündüz et al. (2018) 

conducted the Turkish validity and reliability study. 

Cronbach's alpha was calculated to be 0.742. There is no 

cutoff point on the scale. The childhood negative 

experience score is considered high as the scale score 

increases. This study's Cronbach alpha value was found 

to be 0.70. 

Beck Depression Scale 

The level of depression in women was evaluated using 

the Beck Depression Scale. This assessment tool was 

created by Beck et al. in 1961 to determine the 

behavioral indications of depression in both adolescents 

and adults (Beck, 1961). In 1978, the scale for measuring 

a patient's status was modified. The severity duplications 

were eliminated, and patients were required to mark 

their condition for the previous week, including the 

present day. In terms of violence, the levels are 

categorized as follows: minimal (0-9), mild (10-16), 

moderate (17-29), and severe (30-63) (Hisli, 1989).  

Data collection  

The researchers gathered the data in person from the 

Ankara Training and Research Hospital located in 

Ankara, Turkey. The participants were informed about 

the study and received an informed consent form before 

replying to survey. We collected data from expectant 

mothers in their second and third trimesters by 

conducting a survey that lasted approximately 15 

minutes. The information was then transferred into SPSS 

26.0, where it was evaluated and analyzed. This study's 

Cronbach alpha value was found to be 0.88. 

Statistical analysis  

Normal distribution condition could not be met in the 

data and regression model, PAI variable was modeled 

using quantile regression analysis, which does not 

require a normality condition. The regression analysis 

results were performed with R software (R Core Team, 

2023) and a quantreg package (Koenker, 2023). 

Ethical considerations  

Ethic committee approval was obtained from the 

University Human Research Ethics Committee 

(Reference Number: E-59394181-604.01.02-33841, 

Date: 26.04.2022). The authors granted permission for 

the use of the scales. Prior to filling out the data 

collection forms, pregnant women were informed about 

the study and that their participation was completely 

voluntary. No personal or institutional information was 

requested as part of the study. 

 

RESULTS 

The prenatal attachment inventory scores used in the 

study were found to be unsuitable for normal 

distribution due to the Shapiro-Wilk test (W=0.985, 

p=0.009<0.05). Additionally, the residuals in the linear 

regression model estimated by prenatal attachment 

inventory were not normally distributed (W=0.986, 

p=0.009<0.014).  

Table 1 presents the socio-demographic characteristics 

of women. The mean age of the women was 

26.97±5.12, and the mean age of their partners was 

30.81±5.19. The pre-pregnancy weight of the women 

was determined as 61.04±9.62. 42.4% of the mothers 

were graduated from primary school and 40.1% were 

graduated from high school, 29.6% of the partners were 

graduated from primary school and 43.3% were 

graduated from high school. 98.6% of mothers live in 

the city center and 74.4% do not work. 68.2% of 

mothers have income equal to or higher than their 

expenses. Only 17% of mothers smoke during 

pregnancy. The pregnancies of 70.8% of the mothers 

were planned. 12.2% of the mothers experienced 

complications in their previous pregnancies, and 

22.0% of the mothers experienced complications in 

postpartum period in their previous pregnancies.  
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Table 1: Sociodemographic characteristics of women. 

* There is no data on primiparous pregnant women. 

 

Table 2.  Score distrubitiun of scales.

Scales Interquartile Range Mean Sd. 

ACE 2.00 2.25 1.47 

PAI 11.00 42.50 9.82 

BECK 11.50 7.44 8.45 

ACE: Childhood Adverse Experiences Scale, PAI: The Prenatal Attachment Inventory, BECK: Beck Depression Scale 

 

 

Table 2 shows the total mean scores of the scales in the 

study. The women's childhood trauma mean score was 

2.25±1.47 (min-max: 0.00-6.00), prenatal attachment 

mean score was 42.50±9.82 (min-max: 21.00-67.00), 

and depression mean score was 7.44±8.45 (min-max: 

0.00-37.00). 

Table 3 presents the results of the quantile regression 

model created for three different tau values. In terms of 

tau values, the R2 values for the 1st, 2nd, and 3rd 

quantile values were found to be 0.014, 0.016 and 

0.007, respectively. According to these results, while 

the BECK variable was statistically significant for 

tau=0.25, the ACE variable was not. In the model, the 

BECK and ACE variables are statistically significant 

for tau=0.50 but not for tau=0.75 

 

 

 

Characteristic n % 

Age (M±SD) 26.97±5.12 (min-max: 17.0-42.0) 

Partner Age (M±SD) 30.81±5.19 (min-max:20.0-46.0) 

Prenatal weight of women (M±SD) 61.04±9.62 (min-max: 40.0-97.0) 

Newborn weight (g) (M±SD) 3274.21±357.49 (min-max:2270.0-4200.0) 

Education   

Primary education  117 42.2 

High school  111 40.1 

Graduate/postgraduate 49 17.7 

Living area    

City center  273 98.6 

Country  4 1.4 

Working status   

Yes  71 25.6 

No  206 74.4 

Partner Education    

Primary education  82 29.6 

High school  120 43.3 

Graduate/postgraduate 75 27.1 

Perceived Economic Situation   

Income less than expense 88 31.8 

Income equal/more than expense 189 68.2 

Smoking    

Yes 47 17.0 

No 213 76.8 

Quit 17   6.2 

Planned pregnancy   

Yes 197 71.1 

No  80 28.9 

Birth*   

Vaginal  140 61.0 

Cesarean section  90 39.0 

Previous birth complications*   

Yes  28 27.1 

No  202 72.9 

Previous postpartum complications*   

No 216 93.9 

Yes 14 6.1 
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Table 3. Factors influensing PAI using quantile regression analysis. 

 

Tau  Coefficient Beta SH(Beta) t p 𝐑𝟐 

Scales 

Min Max X Sd. <0.001 

0.014 BECK -0.205 0.073 -2.809 0.005 

ACE -0.241 0.500 -0.481 0.631 

Tau=0.50 

Constant 47.895 2.501 19.147 <0.001 

0.016 BECK -0.211 0.097 -2.174 0.031 

ACE -0.737 0.368 -2.002 0.046 

Tau=0.75 

Constant 52.435 3.918 13.384 <0.001 

0.007 BECK -0.043 0.144 -0.301 0.763 

ACE -0.739 0.664 -1.113 0.267 

R2: Koenker-Machado, PAI: The Prenatal Attachment Inventory, ACE: Childhood Adverse Experiences Scale, BECK: Beck 

Depression Scale 
 

DISCUSSION 

This study was conducted to determine the effects of 

childhood traumas and prenatal depression on 

prenatal attachment. The study's central hypothesis 

was that prenatal attachment levels would decrease in 

pregnant women exposed to childhood traumas and 

prenatal depression. Based on the quantile regression 

analysis conducted in the study, it is evident that the 

ACE and BECK variables hold significant statistical 

value. Therefore, it can be concluded that the 

hypothesis has been accepted. There is a variance in 

the conclusions drawn from the literature regarding 

this matter (Çağlayan et al., 2023; Brown et al.,2021; 

Hinesley et al., 2020; Sancho- Rossignol et al., 2018; 

Zhang et al., 2021; Berthelot et al., 2019). 

The attachment between a mother and her baby 

begins during the prenatal period, intensifies with the 

movements of the developing fetus, and reaches its 

zenith at the time of birth. This bond is commonly 

known as prenatal attachment (Coşkuner Potur et al., 

2020). Prenatal attachment is directly related to 

parental behaviors both during pregnancy and the 

postpartum period. It is believed that forming a strong 

bond with the fetus is crucial in helping the mother 

prepare for motherhood, fostering a sense of affection 

and care towards the infant, and positively impacting 

the baby's growth and development.  (Ozcan et al., 

2019). There are several factors that can influence 

prenatal attachment (Cheraghi et al., 2022; Schaal et 

al., 2023), such as childhood trauma and prenatal 

depression (Berthelot et al., 2019; Brown et al., 2021; 

Çağlayan et al., 2023; Hinesley et al., 2020; Sancho-

Rossignol et al., 2018; Zhang et al., 2021). 

Experiences like abuse, neglect, and family 

dysfunction (such as divorce) that occur before age 18 

are known as childhood traumas. These traumas can 

lead to both physical and mental health issues later in 

life. (Osofsky et al., 2021). Research has been 

conducted on the impact of childhood traumas on 

pregnancy and postpartum periods. However, there is 

a lack of studies exploring the effects of childhood 

traumas on prenatal attachment (Sancho-Rossignol et 

al., 2018; Osofsky et al., 2021). Like our study, in a 

study conducted by Sancho-Rossignol et al. (2018), 

the connection between pregnant women's exposure 

to domestic violence during childhood and their 

prenatal attachment was investigated. According to 

the research, pregnant women who were exposed to 

domestic violence during their childhood have lower 

levels of prenatal attachment (Sancho- Rossignol et 

al., 2018). Another cross-sectional study similar to 

our study was conducted by Çağlayan et al. (2023) to 

explore the impact of childhood traumas on prenatal 

attachment. Their findings showed that all types of 

childhood trauma were linked to lower prenatal 

attachment scores (Çağlayan et al., 2023). In contrast 

to our study, some previous research revealed that 

childhood traumas did not directly impact prenatal 

attachment (Hinesley, 2020; Berthelot, 2019). The 

discrepancy between our study and the literature may 

stem from the concept of "psychological resilience." 

Resilience may be higher in populations with 

different demographics, such as those with higher 

levels of education. Individuals with better 

psychological resilience may therefore be less prone 

to exhibit psychological symptoms, even if they have 

experienced childhood trauma (Berthelot, 2019). 

However, more research is needed in this area due to 

the limited number of existing studies. 

Prenatal depression is a significant factor affecting 

attachment during pregnancy (Berthelot et al., 2020). 

Several studies have explored the impact of prenatal 

depression on prenatal attachment and found that 

pregnant women with depressive symptoms tend to 

have lower levels of prenatal attachment, which is 

consistent with the results of our own study (Goecke 

et al., 2012; Arguz Cildir, 2020; Medina et al., 2022).  

A systematic review of 41 studies that support our 

study found a negative correlation between prenatal 

attachment and prenatal depression (Rollè et al., 2020). 

It can pose difficulties for mothers-to-be to adapt to 

their new responsibilities, ultimately leading to 

reduced prenatal attachment. Furthermore, another 

systematic review, including 35 studies, found that 

detecting and treating depressive symptoms in the 

prenatal period is an important point in achieving 

prenatal attachment (Lefkovics et al., 2014).  In 

addition, Lieto et al. (2017) assessed the prenatal 

attachment status of 156 pregnant women and 

discovered a significant link between prenatal 

depression and reduced prenatal attachment (Lieto et 

al. 2017). Similar to the literature, our current study 
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revealed a negative effect of prenatal depression on 

prenatal attachment. It is essential to develop 

programs that prevent and reduce prenatal depression 

during the antenatal period to ensure 

Limitations and strengths 

The study included pregnant women who had reached 

the 20th week of their pregnancy and had applied to 

the Antenatal Polyclinic at Ankara Training and 

Research Hospital. As a result, the findings of our 

study cannot be generalized. The PAI, ACE, and 

BECK scales were used to collect self-reported data 

for the study. For future research, it is suggested that 

a "longitudinal study model" be utilized. In addition, 

future studies should consider factors that may affect 

prenatal attachment, such as age, gestational week, 

resilience, and coping behaviors. Our study found that 

the average ACE scale was 2.25 (min 0.00; max 6.00) 

To better evaluate our findings, it may be useful to 

expand the range of the ACE score. Despite these 

limitations, our study is important as it investigates 

how childhood traumas and prenatal depression 

impact prenatal attachment. 

 

CONCLUSION 

Overall, our study has demonstrated that prenatal 

attachment levels can be negatively impacted by 

childhood traumas and prenatal depression. It is 

important to identify pregnant women who have 

experienced childhood trauma and prenatal 

depression during the prenatal period. By taking 

necessary precautions and implementing programs, it 

is possible to positively impact prenatal attachment. 

Healthy prenatal attachment can lead to several 

benefits, such as aiding pregnant women in adapting 

to motherhood, preventing complications, 

maintaining mother-infant attachment after birth, and 

promoting the baby's development. 
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ABSTRACT 

Objective: The objective of this study was to investigate the relationship between breast cancer fear and breast cancer 

prevention behaviors of female healthcare professionals (HCPs). Materials and Methods: This descriptive correlational 

study involved a convenience sample of 338 nurses, midwives and physicians working at a state hospital in Turkey. Data 

were collected using Questionnaire Form, Breast Cancer Fear Scale (BCFS), and Scale of Factors Affecting Women’s Breast 

Cancer Prevention Behaviors (ASSISTS). Results: The mean scores on BCFS and ASSISTS were 26.71±7.65 and 

123.36±15.49 respectively, indicating breast cancer fear were high and breast cancer prevention behaviors were moderately. 

The higher breast cancer prevention behavior scores among the HCPs who were working longer years, working longer years 

in night shift, those having breast problems, and undergone breast biopsy, those performing breast self-examination, 

undergone clinical breast examination and mammography (p < 0.05). There was no significant association between breast 

cancer fear and breast cancer prevention behaviors (p > 0.05). Conclusion: Professional education and training in breast 

cancer prevention behaviors and addressing fear on breast cancer are likely to result in reduced barriers to develop prevention 

behaviors. 

Keywords: Breast Cancer, Prevention Behaviors, Fear, Healthcare Professional. 

 
 

Kadın Sağlık Profesyonellerinin Meme Kanseri Korkusu ile Önleme Davranışları 

Arasındaki İlişki 
ÖZ 

Amaç: Bu çalışmanın amacı, kadın sağlık profesyonellerinin meme kanseri korkusu ile meme kanseri önleme davranışları 

arasındaki ilişkiyi incelemektir. Gereç ve Yöntem: Bu tanımlayıcı ve ilişki arayıcı çalışma, Türkiye'de bir devlet 

hastanesinde çalışan 338 hemşire, ebe ve hekimin uygun örneklemini içermektedir. Veriler Anket formu, Meme Kanseri 

Korku Ölçeği (MKKÖ) ve Kadınların Meme Kanserinden Korunma Davranışlarını Etkileyen Faktörler Ölçeği (MEKÖD) 

kullanılarak toplanmıştır. Bulgular: MKKÖ ve MEKÖD puan ortalamaları sırasıyla 26.71±7.65 ve 123.36±15.49 olup 

meme kanseri korkusunun yüksek ve meme kanserini önleme davranışlarının orta düzeyde olduğunu göstermektedir. Daha 

uzun yıl çalışan, daha uzun yıl gece vardiyasında çalışan, meme sorunu olan, meme biyopsisi yaptıran, kendi kendine meme 

muayenesi yapan, klinik meme muayenesi yaptıran ve mamografi çektiren kadın sağlık profesyonellerinin meme kanserini 

önleme davranış puanları daha yüksektir (p < 0.05). Meme kanseri korkusu ile meme kanserini önleme davranışları arasında 

anlamlı bir ilişki bulunmamıştır (p > 0.05). Sonuç: Meme kanseri önleme davranışları ve meme kanseri korkusunu ele alma 

konusunda mesleki eğitim ve öğretim, önleme davranışlarının geliştirilmesine yönelik engellerin azaltılmasına katkı 

sağlayacaktır. 

Anahtar Kelimeler: Meme Kanseri, Önleme Davranışları, Korku, Sağlık Profesyonelleri. 
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INTRODUCTION 

Over the world, the most common cancer is breast 

cancer and the second leading cause of cancer death 

after lung cancer (Ferlay et al., 2020). Female breast 

cancer ranks first as the most common cancer type 

and has a high rate in cancer-related mortality among 

females in Turkey (Ferlay et al., 2020). GLOBOCAN 

2020 estimated the worldwide age-specific, 

standardized breast cancer prevalence as 47.8 per 

100.000 and mortality as 13.6 per 100.000 (Sung et 

al., 2021). The breast cancer prevalence is 46.6 per 

100.000 and mortality rate as 12.9 per 100.000 in 

Turkey (Sung et al., 2021). 

Breast self-examination (BSE), breast self-

awareness, clinical breast examination (CBE) and 

screening mammography can potentially increase 

early detection of breast cancer to improve treatment 

outcomes (Fitzgerald et al., 2015). National breast 

cancer screening standards covers BSE once a month, 

CBE once a year and mammogram every two years 

for women aged 40-69 years in Turkey (Turkey 

Cancer Control Programme, 2021).  Besides, women 

over the age of 20 are recommended BSE once a 

month and CBE once a year for life. Screening is 

conducted by Family Health Centers and Cancer 

Early Diagnosis, Screening and Education Centers 

(KETEM) free of charge (Turkey Cancer Control 

Programme, 2021).   

The increase in breast cancer rates reveals the concept 

of fear of breast cancer (FBC). FBC is a psychological 

and physiological response to the possibility of breast 

cancer (Secginli, 2012). Fear can occur as a 

preventive reason for being diagnosed with breast 

cancer, loss of the breast, other problems that may 

occur with cancer, pain and thoughts of death, and 

early diagnosis behaviors (Champion et al., 2004; 

Secginli, 2012). The most negative effect of FBC is 

the fact that it causes avoidance behavior. Developing 

avoidance behavior to cope with fear also prevents 

early diagnosis. For these reasons, fear of breast 

cancer is considered an important factor among 

reasons for delayed diagnosis and treatment (Awwad 

et al., 2022; Özkan & Taylan, 2021).  

Being female is the major risk factor for developing 

breast cancer (Fitzgerald et al., 2015). In addition to 

the gender-related risk factors, female healthcare 

professionals (HCPs) work with many risk factors 

that increase the risk of breast cancer. Existing studies 

suggest that occupational exposures such as night 

shift, chemical exposures, and stress at work or 

ionizing radiation increase the risk for breast cancer 

(Shen, Hsieh, Pan, Wu and Chuang, 2021). In this 

context, female HCPs constitute an important group 

in terms of having high risk for breast cancer and their 

role in the prevention and early diagnosis of breast 

cancer (Shen et al., 2021). They should be aware of 

the factors that prevent and facilitate behaviors to 

develop positive behaviors in themselves and in the 

individuals to whom they provide health services 

(Mekonnen, 2020; Shen et al., 2021). It is also very 

important to explore the level of fear and plan the 

relevant interventions for this in developing early 

diagnosis behaviors for breast cancer. Therefore, our 

aim in this study was to investigate breast cancer fear 

and breast cancer prevention behaviors among female 

HCPs and to determine the relationship between 

breast cancer fear and breast cancer prevention 

behaviors. 

Research questions 

• What is the breast cancer fear level of women 

HCPs? 

• What is the level of breast cancer prevention 

behaviors of women HCPs? 

• Are there any differences between some 

characteristics of women HCPs and their breast 

cancer fear and breast cancer prevention behaviors? 

• Is there a relationship between breast cancer fear 

and breast cancer prevention behaviors of women 

HCPs? 

 

MATERIALS AND METHODS 

Study type 

This study is descriptive and correlational study 

design.   

Place and time of the study 

This study was conducted at a state hospital located 

in the northwest of Turkey between April and June 

2021. 

Population and sample 

The study population consisted of 350 female HCPs, 

242 of whom were nurses or midwives and 108 were 

physicians at a state hospital. The study was carried 

out on the whole population. The convenience sample 

of the study consisted of female HCPs who were at 

work at the hospital when the data collected, did not 

have breast cancer diagnosis and volunteered to 

participate in the study (nnursing= 163, nphsician= 100, 

nmidwife= 75). Five female HCPs who were on 

maternity leave when the study data was being 

conducted and four female HCPs who could not 

participate in the study due to workload, were not 

included in the study. A total of 338 women HCPs 

were included in the study and the participation rate 

was 97%. 

Dependent and independent variables 

Dependent variables of the research includes the 

scores of breast cancer fear scale (BCFS) and scale of 

factors affecting women’s breast cancer prevention 

behaviors. (ASSISTS). Independent variables of the 

study includes socio-demographic characteristics, 

obstetric characteristics, breast cancer risk factors, 

and breast cancer early diagnostic behaviors. 

Data collection tools 

Questionnaire form  

A self-constructed form was developed making use of 

the relevant literature (Bulut & Bulut, 2017; Cal, 

Kabatas Yildiz, Aydin and Avci, 2018; Ersin & 

Dedeoğlu, 2020). The form consisted of 29 questions 

about socio-demographic and obstetric 

characteristics, risk factors for breast cancer, and 
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breast cancer early diagnosis behaviors. Body mass 

index (BMI) was calculated based on the self-

reported of participants via this formul 

(kg)/[height(m)]2. A BMI of below 18.5 kg/m2 were 

defined as underweight; 18.5–24.99 as normal 

weight; 25.0–29.99 as overweight and 30 kg/m2 or 

over as obese (World Health Organization [WHO], 

2014).  

Breast cancer fear scale  

The BCFS was developed by Champion (Champion 

et al., 2004) to examine the breast cancer fear by 

determining the emotional responses of women to 

breast cancer and screening. The Turkish validity and 

reliability test of the scale was conducted by Secginli 

(2012). The scale consists of eight items with 5-point 

Likert-type. Scoring between 8-15 on the scale 

indicates low breast cancer fear, scoring between 16-

23 indicates moderate breast cancer fear, and scoring 

between 24-40 indicates a high level of breast cancer 

fear (min=8; max=40). In the study of Secginli (2012) 

the Cronbach alpha of the scale was 0.90. In our 

study, the Cronbach alpha was 0.89.  

Scale of factors affecting women’s breast cancer 

prevention behaviors  

ASSISTS was developed by Khazaee-Pool et al., 

(2016) to determine the factors affecting breast cancer 

prevention behaviors of women. The Turkish validity 

and reliability test of the scale was conducted by Turan 

and Yiğit (2021). The scale consists of 33 items with 

5-point Likert-type and seven sub-scales namely 

support systems, motivation, attitude, self-efficacy, 

self-care, stress management, and information seeking. 

Total scores range from 33 to 165. A high score 

indicates positive behavior in breast cancer prevention 

behaviors. Eight items (items 1, 2, 3, 18, 19, 21, 22 and 

23) are reversely scored when answering the items in 

the scale. In the study of Turan and Yiğit (2021), the 

Cronbach alpha of the scale was 0.75. In our study, the 

Cronbach alpha was 0.85. 

Data collection 

Data were collected via face-to-face interviews. 

Interviews were made without causing any disruption 

in the routine treatment and follow-up hours and 

taking into account the social distance measures to 

ensure protection against coronavirus disease. Filling 

in the data collection forms lasted for 10 to 15 

minutes. 

Statistical analysis 

Data were analysed using IBM SPSS, version 26 (IBM 

Corp., Armonk, NY, USA). Number, percentage, 

mean, and standard deviation were used as descriptive 

statistics. To compare the difference between variables 

with two measures and with more than two measures 

in independent samples were used independent t-test  

and one-way ANOVA with Tukey multiple 

comparison, respectively. Pearson’s correlation 

analyses was used to investigate the relations between 

two independent continuous variables. Sstatistical 

significance level was p≤0.05.  

 

Ethical considerations 

The ethic committee approval from Non-Interventional 

Health Research Ethical Committee of a State 

University (Approval No. 2021/48, 15 February 2021), 

institutional permissions and permissions for using the 

scales were obtained. Verbal and written informed 

consent was obtained from the participants included in 

the study. The study conducted in accordance with the 

principles of the Declaration of Helsinki. 

 

RESULTS 

A total of 350 female HCPs were approached to 

participate in our study, 338 female HCPs (97%) were 

included in the data analysis. The mean age of the 

participants was 32.60±6.89 (min=23, max=49), the 

mean age at menarche was 13.41±1.85 (min=12, 

max=20), the mean age for the first delivery was 

25.59±2.91 (min=20, max=35), the mean number of 

pregnancy was 2.05±0.94 (min=1, max=6) and the 

mean working period was 7.62±6.65 years. 

Most participants were with a university diploma 

(52.1%), were nurses (48.2%), were married (58.9%) 

and had been working for 0-5 years (52.1%). Most 

participants had a child (47.3%), breastfeed after birth 

(94.4%), gave first delivery at the age of 30 or 

younger (95.6%), had two pregnancies (48.1%), and 

worked in a night shift (74.3%) for 0-5 years (65.3%). 

Approximately one in fifth of the participants were 

smokers (18.0%), 2.7% were alcohol users and 22.2% 

did regular physical activity. A breast-related health 

problem was reported by 9.2% of participants, 6.5% 

had a biopsy and 18.8% had family history of breast 

cancer.  

Among the participants, 74.6% performed regular 

BSE, 33.1% undergone CBE and 13.6% had an at 

least one mammography. Among the reasons for not 

performing BSE, were mostly absence of complaints 

(53.5%) and were the fear of finding a breast lump 

(19.8%). Among the reasons for not undergone CBS, 

were mostly absence of complaints (41.6%) and were 

not expected to get breast cancer (31.4%). Among the 

reasons for not having a mammogram were mostly 

absence of complaints (66.8%) (Table 1).  

The mean BCFS score of the participants in our study 

was 26.71±7.65 (min=8, max=40). Of all 

participants, 7.9% had low, 24.6% moderate and 

67.5% high level breast cancer fear. The item with the 

highest mean of the scale items was “I am afraid when 

I think of breast cancer” with 3.87, and the item with 

the lowest mean was “I get angry when I think of 

breast cancer” with 2.38. The mean ASSISTS score 

of the participants in our study was 123.36±15.49 

(min=81, max=160). The mean score of ASSISTS 

subscales were; supportive systems 14.90±3.88, 

motivation 18.04±2.19, attitude 29.02±4.89, self-

efficacy 15.65±2.93, self-care 19.72±3.99, stress 

management 10.79±2.53, and information seeking 

15.24±3.12, respectively (Table 2). 

In the study, the ASSISTS scores of the participants 

showed statistically significant differences depending 
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on the variables of education status, working year, 

duration of work on night shift, BMI, breast problem, 

breast biopsy, BSE, CBE and mammography 

(p<0.05). Accordingly, the ASSISTS mean score of 

those with high school and associate degree education 

were statistically significantly higher than those with 

undergraduate or graduate degree (p=0.013). The 

ASSISTS mean score of those working for 11 years 

or more and above was statistically significantly 

higher than those between 0-10 years (p=0.010). 

Those who had worked at night shift for 11 years or 

more had a statistically significant higher ASSISTS 

mean score than those with a 0-10 year period 

(p=0.002). Those who were overweight and obese 

depending on their BMI score had higher ASSISTS 

mean score than those underweight (p=0.039). The 

ASSISTS mean scores of those who had breast 

problems were significantly higher than those who 

did not (p<0.001). The ASSISTS mean scores of 

those who had a biopsy were significantly higher than 

those who did not have (p<0.001). The ASSISTS 

mean scores of those who did BSE were significantly 

higher than those who did not (p<0.001). The 

ASSISTS mean scores of those who had CBE were 

significantly higher than those who did not have CBE 

(p<0.001). The ASSISTS mean scores of those who 

had mammography were significantly higher than 

those who did not have (p<0.001). BCFS scores did 

not show a statistically significant difference 

according to the variables of age, occupation, 

working style, smoking and regular physical activity 

(p>0.05). In addition, the BCFS scores of the 

participants did not show a statistically significant 

difference by the variables of age, education status, 

profession, working year, shift pattern, duration of 

night shift work, smoking, regular physical activity, 

BMI, breast problems, breast biopsy, BSE, CBE and 

mammogram (p>0.05) (Table 3). Table 4 shows no 

statistically significant correlation between BCFS 

and ASSISTS total scores (r:-0.018; p>0.05).

 

Table 1. Distribution of breast cancer prevention behaviors (n=338). 

 

 Breast cancer prevention behaviors  n %* 

Breast self‐examination   

Yes 252 74.6 

No 86 25.4 

Reasons for not doing BSE (n:86) 
  

No complaints 46 53.5 

Fear of finding a breast lump 17 19.8 

Not having time 9 10.5 

Fear of feeling pain 9 10.5 

Others (not necessary, boring) 5 5.8 

Clinical breast examination 
  

Yes 112 33.1 

No 226 66.9 

Reason for not having/undergone clinical breast examination (n:226) 
  

No complaints 94 41.6 

Not expecting to get breast cancer 71 31.4 

Not having time 35 15.5 

Fear of being diagnosed 20 8.8 

Others (be ashamed, fear of feeling pain) 6 2.7 

Mammography 
  

Yes 46 13.6 

No 292 86.4 

Reason for not having a mammography (n:292) 
  

No complaints 195 66.8 

Not having time 31 10.6 

Fear of being diagnosed 29 9.9 

Exposure to radiation 18 6.2 

Others (fear of feeling pain, be ashamed) 19 6.5 
*Column percentage. 

 

DISCUSSION 

Our study was conducted to investigate breast cancer 

fear and breast cancer prevention behaviors among 

female HCPs and to determine the relationship 

between fear of breast cancer and breast cancer 

prevention behaviors. In the study, we found high 

levels of breast cancer fear and moderate level of 

breast cancer prevention behaviors among female 

HCPs. The study results showed that there was a 

difference between the female HCPs’ education, 

working year, night work duration, BMI, breast 
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problems, breast biopsy, BSE, CBE and 

mammography, and ASSISTS mean scores. The 

results also stated that the breast cancer fears of 

female HCPs have no relation with women’s breast 

cancer prevention behaviors. In our study, 74.6% of 

female HCPs applied BSE, 33.1% had CBE and 

13.6% had mammogram. Among female HCPs in 

Turkey, BSE rates range from 76.1% to 61.2%, CBE 

rates to 53.7% to 6.7%, and mammogram rates to 

vary between 20.5% and 8.6% (Bulut & Bulut, 2017; 

Cal et al., 2018; Çakmak & Güler, 2017; Ersin & 

Dedeoğlu, 2020; Kulakçı-Altıntaş & Korkmaz-Aslan, 

2019). A recent systematic review was reported BSE 

among women HCWs in Ethiopia between 80.7% and 

32.5% (Mekonnen, 2020). 

 

Table 2. The mean scores of BCFS and ASSISTS (n=338). 

 

BCFS Items Mean SD Min-Max 

When I think about breast cancer, I get scared 3.87 1.18 1-5 

When I think about breast cancer, I feel nervous 2.38 1.25 1-5 

When I think about breast cancer, I get upset. 3.86 1.19 1-5 

When I think about breast cancer, I get depressed. 2.85 1.34 1-5 

When I think about breast cancer, I get edgy 3.74 1.20 1-5 

When I think about breast cancer, my heart beats faster 2.75 1.37 1-5 

When I think about breast cancer, I feel uneasy 3.56 1.31 1-5 

When I think about breast cancer, I feel anxious. 3.71 1.27 1-5 

Total of BCFS 26.71 7.65 8-40 

Level of Breast Cancer Fear n %  

Low  (score 8–15) 27 7.9  

Moderate (score 16–23) 83 24.6  

High (score 24–40) 228 67.5  

ASSISTS Subscales Mean SD Min-Max 

Supportive systems 14.90 3.88 5-20 

Motivation 18.04 2.19 10-20 

Attitude 29.02 4.89 14-40 

Self-efficacy  15.65 2.93 6-20 

Self-care 19.72 3.99 10-30 

Stress management  10.79 2.53 4-15 

Information seeking  15.24 3.12 7-20 

Total of ASSISTS 123.36 15.49 81-160 

BCFS: Breast Cancer Fear Scale; ASSISTS: Scale of Factors Affecting Women’s Breast Cancer Prevention Behaviors

 

In the study of Andegiorgish, Kidane and Gebrezgi 

(2018), it was stated that 75.5% of the nurses in 

Eritrea had BSE, 30% had CBE and 11.3% had 

mammography. In the study of Heena et al., (2019), 

in Saudi Arabia, a total of female HCPs reported 

74.7% practicing BSE, 24.1% had undergone CBE,  

and 18.7% had ever undergone mammography. The 

results of our study are consistent with the results of 

other studies. However, this shows that breast cancer 

prevention behaviors were not at a desirable level 

among female HCPs. The most important way to 

develop preventive health behaviors is to provide 

education programs to increase knowledge and create 

awareness. Therefore, greater efforts may be needed 

to strengthen HCPs’ awareness of breast cancer. In 

this context, it could be said that in-service training  

 

 

programs are necessary in order to improve 

awareness of female HCPs about breast cancer and 

their behaviors for preventing breast cancer. In our 

study, as a reason for not having a BSE, CBE and 

mammogram of female HCPs were mostly the 

absence of any complaint. In the literature, the main 

reason for not undergoing a BSE or CBE is also not 

having any complaint, and one reason for not having 

a mammogram, is also not considering it necessary 

(Azem et al., 2015; Çakmak & Güler, 2017; Heena et 

al., 2019). These results suggest that even if females 

are HCPs, they could not take responsibility for their 

own health as long as there are no sign nor symptom 

of breast cancer. In this context, it is needed to 

provide education about the barriers of female HCPs 

in the implementation breast cancer prevention 

behaviors, and to increase their knowledge and 
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awareness levels by ensuring that the importance of 
the behaviors is comprehended. In our study, female 

HCPs have high levels of breast cancer fear.  

Our  study finding suggests that the level of fear 

breast cancer may be unique, even among  HCPs with 

a high level of awareness of breast cancer. The result 

of our study is consistent with the results of other 

studies (Cal et al., 2018; Emami et al., 2021). In the 

study of Ersin and Dedeoğlu (2020), it is seen that the 

breast cancer fear is moderately high among nurses. 

This results show that the level of fear triggered by 

breast cancer has not changed much, despite the 

positive epidemiological changes that have occurred 

in many developed countries.  

In our study, the breast cancer prevention behaviors 

of female HCPs were moderately positive. This result 

is similar to the studies conducted Emami et al. 

(2021), Gül and Büyükbayram (2022), Turan (2019).  

In addition, we found that the lowest subscale mean 

scores in our study were self-care and stress 

management. Self-care includes personal skills, 

abilities, behaviors, and habits that encourage 

engaging in preventative behaviors. Stress 

management includes approaches such as self-help, 

prayer, positive thinking, sleep and rest time, which 

aim to control the stress level. When we are aware of 

the importance of preventive behaviors, we will have 

more motivation to perform such behaviors 

(Khazaee-Pool et al., 2016; Turan, 2019). In this 

context, self-care and stress management issues 

should be included in the in-service trainings to be 

planned to increase the positive attitudes and 

awareness of female HCPs towards breast cancer 

prevention behaviors.  

 

Table 3. The mean scores of BCFS and ASSISTS according to some characteristics (n=338). 

Characteristics 

n(%) BCFS 

Mean±SD 

Analysis ASSISTS 

Mean±SD 

Analysis 

Age (years)      

≤29  144(42.6) 26.17±7.78  121.58±15.15  

30-39 118(34.9) 27.81±7.26  124.12±15.38  

40≥ 76(22.5) 26.04±7.91 a0.155 125.57±16.14 a0.155 

Education status      

College and associate degree  37(10.9) 28.32±8.24  130.43±17.60  

Undergraduate degree 176(52.1) 26.30±6.86  122.57±15.62 a0.013*; 

1-2,3c Postgraduate 125(37.0) 26.80±8.48 a0.339 122.36±14.18 

Profession      

Nurse 163(48.2) 25.90±7.57  123.95±15.18  

Midwife 75(22.2) 26.57±7.27  125.07±18.13  

Physician 100(29.6) 28.13±7.93 b0.071 121.12±13.66 a0.199 

Working years      

0-10 years 237(70.1) 27.16±7.57  121.94±15.03  

11 years and more 101(29.9) 25.63±7.57 b0.091 126.68±16.11 b0.010* 

Shift patterns      

Day  87(25.7) 25.49±8.05  123.80±16.36  

Night 251(74.3) 27.13±7.48 b0.086 123.21±15.21 b0.757 

Night shift work duration      

0-10 years 214(63.3) 27.43±7.51  121.95±14.80  

11 years and more 37(10.9) 25.35±7.6 b0.117 130.46±14.93 b0.002* 

Smoking      

Smokers 61(18.0) 26.66±7.74  123.02±17.31  

Non-smokers 277(82.0) 26.72±7.65 b0.951 123.44±15.10 b0.848 

Regular physical activity      

Yes 75(22.2) 24.99±7.87  126.05±15.94  

No 263(77.8) 27.20±7.53 b0.848 122.59±15.31 b0.951 

BMId (n=140)      

Underweight (<18.5 kg/m2) 16(11.5) 28.62±7.21  115.88±17.69  

Overweight and obese (>25 kg/m2) 124(88.5) 25.50±9.98 b0.140 124.76±15.87 b0.039* 

Breast probleme      

Yes 31(9.2) 26.29±8.90  132.48±15.51  

No 307(90.8) 26.75±7.53 b0.749 122.44±15.22 b<0.001** 

Breast biopsy      

Yes 22(6.5) 25.91±9.89  133.68±12.49  

No 316(93.5) 26.77±7.49 b0.612 122.64±15.44 b<0.001** 
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Table 3. (Continued) The mean scores of BCFS and ASSISTS according to some characteristics (n=338). 

Characteristics 

n(%) BCFS 

Mean±SD 

Analysis ASSISTS 

Mean±SD 

Analysis 

Breast self‐examination      

Yes 252(74.6) 26.61±7.54  127.58±14.52  

No 86(25.4) 27.00±8.01 b0.685 110.99±11.04 b<0.001** 

Clinical breast examination      

Yes 112(33.1) 26.79±7.23  132.92±14.52  

No 226(66.9) 26.67±7.87 b0.898 118.62±13.70 b<0.001** 

Mammography      

Yes 46(13.6) 28.26±7.88  136.43±12.80  

No 292(86.4) 26.47±7.60 b0.139 121.30±14.88 b<0.001** 
ASSISTS: Scale of factors affecting women’s breast cancer prevention behaviors, BMI: Body Mass Index, *p<0.05; 

**p<0.001; aOne-Way ANOVA, bIndependent t-test, cdifference between the groups, dnormal BMI is not included, ebreast lump 

and nipple discharge  
 

Table 4. Pearson correlation analysis between BCFS and ASSISTS scores.  

 Analyses Breast Cancer Fear Scale 

Scale of Factors Affecting Women’s Breast 

Cancer Prevention Behaviors  

r -0.018 

p 0.740 

BCFS: Breast Cancer Fear Scale, ASSISTS: Scale of Factors Affecting Women’s Breast Cancer Prevention Behaviors, r: 

Pearson correlation coefficient 

 

Working at night shifts and being exposed to artificial 

light cause irregularity in melatonin hormone 

secretion, which increases the risk for breast cancer 

among HCPs. It is stated that the risk level of breast 

cancer increases as the working year increases among 

female HCPs (Shen et al., 2021). In our study, it is 

seen that the breast cancer prevention behaviors of 

those with longer working years and longer working 

the night shift are higher. It can be thought that this 

situation is related to the increase in the awareness of 

being in the risk group with the increase in the age 

and stress factors, which are among the breast cancer 

risk factors, together with the increase in the working 

years of the HCPs.  

Healthy lifestyle behavior education programs for 

prevention of breast cancer, such as regular exercise, 

adequate and balanced nutrition, and weight control 

especially after menopause, are important. 

Overweight and obesity is among the risk factors for 

breast cancer. Estrogen biosynthesis after menopause 

is catalyzed in adipose tissue.  Being overweight or 

obese after menopause can increase the risk of breast 

cancer by increasing the estrogen level in women 

(Picon-Ruiz, Morata-Tarifa, Valle-Goffin, Friedman 

and Slingerland, 2017). In our study, it is seen that the 

breast cancer prevention behaviors of those with 

overweight and obese are higher. It can be thought 

that this situation is related to the fact that being in the 

risk group increases awareness about prevention 

behaviors. In our study, breast cancer prevention 

behaviors positively affected those who had breast 

problems and had a biopsy. This finding shows that it 

is effective in the positive development of early 

diagnosis behaviors, as it increases the risk perception 

of breast problems. In the study of Kulakçı-Altıntaş 

and Korkmaz-Aslan (2019), it is reported that those 

who have breast problems adopt breast cancer early 

diagnosis behaviors more.  

The practice of breast cancer early diagnosis 

behaviors by HCPs is important in reducing breast 

cancer mortality and morbidity rates as a role model 

for the society (Mekonnen, 2020; Shen et al., 2021). 

In our study, regular BSE, CBE and mammogram had 

a positive effect on breast cancer prevention 

behaviors. Our study finding is compatible with the 

literature (Gül & Büyükbayram, 2022). These results 

are promising in terms of raising awareness of regular 

practice of breast cancer prevention behaviors and 

training on prevention of breast cancer and revealing 

the importance of early diagnosis and prevention of 

breast cancer. 

In a recent meta-synthesis study conducted by Ozkan 

and Taylan (2021) the barriers to participation in 

breast cancer screening was identified as fear, 

perception of breast cancer and beliefs, 

embarrassment, lack of knowledge and motivation, 

negative experiences and socio-economic status. The 

“fear” was found to be one of the most important a 

barrier to participation in breast cancer screenings 

(Ozkan & Taylan, 2021). In our study, although it was 

found that as the breast cancer fear level increased, 

breast cancer prevention behaviors decreased, and 

there is not any relation found between. In the study 

of Ersin and Dedeoğlu (2020), it was found that, as 
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the level of breast cancer fear increases, there is an 

increase in early diagnosis behaviors. In the study of 

Emami et al., (2021), no relationship was found 

between breast cancer fear and mammogram 

screenings. In the study conducted by Abu Awwad, 

Hossain, Mackey, Brennan, and Adam (2022), fear of 

breast cancer was identified as both an enabling factor 

and a barrier to breast cancer screening. In this 

context, it seems that breast cancer fear has different 

effects on early diagnosis behaviors. Our study shows 

similarities and differences with the literature. 

Strengths and limitations of study 

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

investigate the relationship between breast cancer 

fear and breast cancer prevention behavior of women 

HCPs who are in the risk groups for breast cancer and 

having a key role in gaining early diagnosis 

behaviors. However, it also has a number of 

limitations. Firstly, ASSISTS scale does not include 

samples from the studies conducted in different 

societies. This limited the comparison of our study 

results with other studies. Secondly, the sample of the 

study was limited to the women HCPs who is nurse, 

midwife, and physician in a state hospital. Therefore, 

further multi-centered studies with larger populations 

are necessary, including other women HCPs. The 

final limitation is using of a sample from single-

centered. Therefore, that would limit 

representativeness and generalizability of the results 

to the entire women HCPs of Turkey. 

 

CONCLUSION 

In conclusion, the study revealed that women HCPs 

had high levels of breast cancer fear and their breast 

cancer prevention behaviors were not sufficient. It 

was found that approximately three-quarters of 

women HCPs had BSE, two-fifth had CBE and one-

fifth had mammograms. The study findings also 

indicated higher breast cancer prevention behavior 

scores among the HCPs who were working longer 

years and night shifts, those having breast problems, 

and undergone breast biopsy, those performing breast 

self-examination, undergone clinical breast 

examination and mammography. These results reveal 

that the importance of decreasing the fear and risk of 

breast cancer and developing breast cancer 

prevention behaviors, which may help reduce 

morbidity and mortality due to breast cancer is 

required.  In this context, it is recommended to plan 

both undergraduate and postgraduate trainings in 

order to reduce the fear and risks of breast cancer, and 

to develop prevention behaviors of women HCPs who 

have a high risk of breast cancer and play a key role 

in gaining early diagnosis behavior. 
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ABSTRACT 

Objective: This study examined the childhood traumas and difficulties in emotional regulation of individuals who worked 

as workers in their childhood. Materials and Methods: The population of this descriptive study consists of individuals 

living in our country and working as workers in their childhood. The sample size was calculated using the A-priori Sample 

Size Calculator for the Multiple Regression program. The data of the study were collected via an online form using the 

"Childhood Trauma Questionnaire (CTQ-28)", "Difficulties in Emotion Regulation Scale-Brief Form (DERS-16)" and 

"Introductory Characteristics Form" prepared by the researcher, Percentage, mean, correlation, standard deviation, ANOVA, 

Kruskal Wallis, T-test, Mann Whitney-u, and regression analyses were used to evaluate the data. Results: It was determined 

that the average CTQ-28 score of the participants was 42.00±12.87, and the average DERS-16 score was 38.47±13.89. It 

was determined that there was a low-level relationship between CTQ-28 and DERS-16 and that the CTQ-28 independent 

variable explained 18% of the total variance of the DERS-16 dependent variable (R2=0.182). Conclusion: As the average 

childhood trauma score of individuals increases, difficulties in emotion regulation also increase.  

Keywords: Child labor, Childhood trauma, Emotional regulation. 

 

Çocukluklarında İşçi Olarak Çalışan Bireylerin Çocukluk Çağı Travmaları ve Duygu 

Düzenleme Güçlükleri 

ÖZ 

Amaç: Bu çalışma çocukluklarında işçi olarak çalışan bireylerin çocukluk çağı travmaları ve duygu düzenleme güçlüklerini 

incelemek amacıyla yapılmıştır. Gereç ve Yöntem: Tanımlayıcı türde yapılan bu çalışmanın evrenini ülkemizde yaşayan ve 

çocukluklarında işçi olarak çalışan bireyler oluşturmaktadır.  A-priori Sample Size Calculator for Multiple Regresyon 

programı kullanılarak örneklem büyüklüğü hesaplanmıştır. Çalışmanın verileri “Çocukluk Çağı Ruhsal Travma Ölçeği 

(CTQ-28)”, “Duygu Düzenleme Güçlüğü Ölçeği-Kısa Formu (DDGÖ-16)” ve araştırmacı tarafından hazırlanan “Tanıtıcı 

Özellikler Formu” kullanılarak online form aracılığı ile toplanmıştır. Verilerin değerlendirilmesinde yüzde, ortalama, 

korelasyon, standart sapma, ANOVA, Kruskal Wallis, T-test, Mann Whitney-u ve regresyon analizi kullanılmıştır. 

Bulgular: Katılımcıların CTQ-28 puan ortalamalarının 42.00±12.87, DDGÖ puan ortalamalarının ise 38.47±13.89 olduğu 

belirlenmiştir. CTQ-28 ile DDGÖ arasında düşük düzeyde bir ilişki olduğu ve CTQ-28 bağımsız değişkeninin, DDGÖ 

bağımlı değişkeninin toplam varyansının %18’ini açıkladığı tespit edilmiştir (R2=0.182). Sonuç: Bireylerin çocukluk çağı 

travma puan ortalamaları arttıkça duygu düzenleme güçlükleri de artmaktadır.  

Anahtar Kelimeler: Çocuk işçi, Çocukluk çağı travma, Duygu düzenleme. 
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INTRODUCTION 

When growth and development occur rapidly and 

care and protection are needed, childhood is the most 

critical phase of an individual's life (Çöpoğlu, 2018). 

Different definitions have been made regarding 

childhood based on the child's innocence and 

cognitive, sexual, and physical development. 

However, they all have a common goal to separate 

children from adults (Sağlam & Aral, 2016). It is an 

essential problem that children, who are different 

from adults in every aspect and perhaps more 

vulnerable than them, are employed as "child 

laborers" in jobs designed for adults. A study 

conducted in our country stated that children working 

as agricultural workers work an average of 10.33 

hours per day, and 32.8% of them do not continue 

their education (Karadeniz et al., 2021). In the context 

of human rights and children's rights, it can be said 

that working children are deprived of their rights, 

such as healthy living, education, healthy life, and 

play.  

Traumatic experiences such as neglect and abuse that 

individuals are exposed to before the age of 18, 

divorce of parents, loss of one or both parents, being 

separated from their parents for any reason, 

witnessing violence, migration, or experiencing a 

natural disaster are defined as childhood trauma 

(Karakaya et al., 2021). It can be mentioned that child 

labor, which is a type of economic abuse, can also 

cause trauma in children. It is known that childhood 

trauma is associated with depressive symptoms (Fan 

et al., 2023; Gürsoy & Mechmet, 2023), self-harming 

behaviors (Bakar Kahraman & Kizilay Çankaya, 

2020), anxiety and stress (Gürsoy & Mechmet, 2023), 

and difficulties in emotional regulation (Alpay et al., 

2017; Dereboy et al., 2018; Doba et al., 2022). 

Emotion regulation is "the internal and external 

processes responsible for monitoring, evaluating, and 

modifying individuals' emotional responses to 

achieve their goals” (Thompson, 1994; Yiğit & 

Guzey Yiğit, 2019). It is known that traumatic events 

experienced in childhood cause emotional regulation 

difficulties (Gruhn & Compas, 2020). It is stated that 

people who have difficulties in emotional regulation 

have low levels of self-compassion and higher 

narcissistic characteristics (Aktaş & Şahin, 2018). For 

this reason, it is essential to identify situations that 

cause difficulty in emotional regulation and intervene 

early to support healthy personality development. 

When the literature was examined, no study was 

found examining childhood trauma and difficulties in 

emotion regulation of individuals who worked as 

workers during their childhood. This study was 

conducted to examine childhood trauma and 

difficulties in emotion regulation of individuals who 

worked as workers in their childhood. 

 

 

 

 

MATERIALS AND METHODS 

Study type 

This study was conducted as a descriptive study to 

examine the childhood trauma and difficulties in 

emotion regulation of individuals who worked as 

workers in their childhood. 

Population and sample of the study 

The study data was collected between May 2022 and 

May 2023. The population of the study consists of 

individuals living in our country and working as 

workers in their childhood. The sample size was 

calculated using the A-priori Sample Size Calculator 

for the Multiple Regression program (alpha level .05, 

effect size 0.15, number of variables 11, and desired 

statistical power level 0.80), and it was determined 

that at least 122 people should be reached as a result 

of the calculation (Soper, 2023). The snowball 

sampling method, one of the non-probability 

sampling methods, was used to reach the individuals 

included in the study. The study was completed with 

the participation of 125 people who worked as 

workers in their childhoods. 

Data collection tools 

The data of the study were collected using the 

“Childhood Trauma Questionnaire (CTQ-28)", 

"Difficulties in Emotion Regulation Scale-Brief Form 

(DERS-16)" and "Introductory Characteristics Form" 

prepared by the researcher. The data of the study was 

collected using an online survey form in order to 

reach more individuals. An attempt was made to 

reach people by sharing the link to the study on social 

media platforms (Instagram and WhatsApp) and 

using the snowball sampling method through people 

in the immediate vicinity.  

Introductory Characteristics Form : It consists of 11 

questions, including the sociodemographic 

characteristics of the participants. 

Childhood Trauma Questionnaire (CTQ-28): The 

scale was developed by Bernstein and friends in 1994 

to retrospectively evaluate abuse and neglect 

experiences before the age of 20. The Turkish validity 

and reliability study of the scale was conducted by Şar 

and friends in 2012. The 5-point Likert style scale, 

consisting of a total of 28 items, has 5 sub-dimensions 

(sexual, emotional, physical abuse, and physical, 

emotional neglect). High total scores on the scale are 

an indicator of childhood trauma. The scale score is 

calculated by reversing the scores obtained from the 

items of positive expressions. (Şar et al., 2012). 

Cronbach's alpha value, calculated as 0.93 in the 

original study, was calculated as 0.89 in this study. 

Difficulties in Emotion Regulation Scale-Brief 

Form (DERS-16): The Turkish validity and 

reliability study of the scale developed by Bjureberg 

and friends was conducted by Yiğit and Yiğit in 2019. 

The 5-point Likert-type scale, consisting of 16 items, 

has 5 sub-dimensions (clarity, impulse, goals, non-

acceptance, strategies). Although there are no 

reverse-scored items in the scale, difficulties in 

emotional regulation increase as the score received 
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from the scale increases. (Yiğit & Guzey Yiğit, 2019). 

Cronbach's alpha value, calculated as 0.92 in the 

original study, was calculated as 0.93 in this study. 

Evaluation of data 

The IBM SPSS Statistics 25.0 program evaluated the 

research data (IBM Corp. Released 2017. IBM SPSS 

Statistics for Windows, Version 25.0. Armonk, NY). 

Whether the data showed normal distribution was 

examined with the Kolmogorov-Smirnov test results. 

An Independent T-test was used to compare two 

customarily distributed groups, and an ANOVA test 

was used to compare more than two normally 

distributed groups. The Mann-Whitney U test was 

used to compare two groups that were not normally 

distributed, and the Kruskal-Wallis test was used to 

compare more than two groups that were not 

normally distributed. Correlation analysis was 

performed to examine the relationship between CTQ-

28 and DERS-16. Linear regression analysis was used 

to examine the effect of CTQ-28 and DERS-16. The 

statistical significance level was accepted as p<0.05. 

Ethical considerations 

The necessary ethics committee permission (Inonu 

University Scientific Research and Publication Ethics 

Board, Decision Number: 2022/3381 Date: 

12/04/2022) was obtained before starting the 

research. Voluntary consent was obtained from the 

participants in the form created online. Participants 

could participate in the study after ticking the 

checkbox below the information explaining the 

purpose of the study.  

 

RESULTS 

It was determined that the average age of participants 

was 33.39±9.55, the majority of them were male, they 

were married, they had a university and above 

education level, their income was equal to their 

expenses, they started working between the ages of 10-

15, they grew up in a nuclear family, they had between 

5 and 9 siblings, they had an oppressive-authoritarian, 

they worked because of financial difficulties, and the 

majority of them did not have difficulty controlling 

their emotions. (Table 1). 

It was determined that the average CTQ-28 score was 

42.00±12.87 and the average DERS-16 score was  

38.47±13.89 (Table 2). 

 

Table 1. Sociodemographic characteristics (n=125). 

 n % 

The average age 33.39±9.55 

Gender   

Woman 60 48.0 

Man 65 52.0 

Marital status   

Married 70 56.0 

Single 55 44.0 

Educational status   

High school and less 24 19.2 

University and more 101 80.8 

Income status   

Income is less than expenses 43 34.4 

Income equals expenses 48 38.4 

Income exceeds expenses 34 27.2 

Age to start working   

Before age 10 36 28.8 

10-15 years old 54 43.2 

16-18 years old 35 28.0 

The industry he worked in as a child   

Agriculture  41 32.8 

Industry 21 16.8 

Service 63 50.4 

The type of family he/she grew up in   

Nuclear family 80 64.0 

Extended family 45 36.0 
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Table 1. (continues) Sociodemographic characteristics (n=125). 
 n % 

Number of siblings   

Between 0-4 27 21.6 

Between 5-9 70 56.0 

10 and above 28 22.4 

Family attitude in childhood   

Oppressive-authoritarian 61 48.8 

Overindulgent 10 8.0 

Overprotective 14 11.2 

Reassuring 40 32.0 

Reason for working as a child   

I worked voluntarily 41 32.8 

I worked with the pressure of my family 17 13.6 

I worked due to financial difficulties  67 53.6 

Status of difficulty in controlling emotions   

Yes 60 48.0 

No 65 52.0 

 

 

Table 2. CTQ-28 and DERS-16 score averages. 

Scales Mean±Sd Median (Min-Max) 

CTQ-28 42.00±12.87 (26.00-89.00) 

DERS-16 38.47±13.89 (16.00-76.00) 

Sd: Standard deviation, Min: Minimum, Max: Maximum 

  

When the sociodemographic characteristics of the 

participants and their CTQ-28 score averages were 

compared, It was found that there was a relationship 

between CTQ-28 score averages and the age at which 

the participants started working as children, their 

family's attitude towards them in their childhood, 

their reasons for working as a child, status of 

difficulty in controlling their emotions. It has been 

determined that the mean CTQ-28 scores of 

individuals who started working before age 10, who 

have an oppressive-authoritarian family attitude, who 

work under the pressure of their families, and who 

have difficulty controlling their emotions are higher 

(Table 3).  

When the sociodemographic characteristics of the  

participants and DERS-16 score averages are 

compared. It was determined that there was a 

relationship between the gender of the participants, 

their family's attitude towards them in childhood, 

their difficulty in controlling their emotions, and their 

difficulties in emotion regulation. It was determined 

that the average DERS-16 score of female individuals 

who had difficulty controlling their emotions was 

higher. In contrast, the average DERS-16 score of 

participants who grew up with a reassuring parental 

attitude was lower (Table 3).  

The correlation analysis results determined a low-

level relationship (Karagöz, 2019) between CTQ-28 

and DERS-16 (Table 4). 

In order to determine its effect on childhood trauma 

on difficulties in emotional regulation, a regression 

model was established and tested in which DERS-16 

was determined as the dependent variable, and CTQ-

28 was determined as the independent variable. The 

established model was found to be significant as a 

result of the regression analysis (F=27.434, p ≤ .000). 

The CTQ-28 independent variable explains 18% of 

the total variance of the DERS-16 dependent variable 

(R2=0.182) (Table 5). 
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Table 3. Sociodemographic characteristics and CTQ-28, and DERS-16. 

 n CTQ-28 DERS-16 

Mean±Sd Mean±Sd 

Gender    

Woman  60 42.58±13.26 41.11±15.21 

Man 65 41.46±12.58 36.03±12.7 

Test   t=0.485 

p=0.629 

t=4.966 

p=0.042 

Marital status    

Married 70 41.37±13.03 39.92±14.63 

Single 55 42.80±12.74 36.61±12.80 

Test  t=-0.614 

p=0.540 

U=1679.000 

p=0.221 

Age to start working    

Before age 10 36 47.91±15.99 41.02±14.14 

10-15 years old 54 39.18±10.98 36.62±14.23 

16-18 years old 35 40.25±10.02 38.68±13.05 

Test  F=5.831 

p=0.004 

F=1.089 

p=0.340 

The type of family he/she grew up in    

Nuclear family 80 41.63±13.00 37.77±14.23 

Extended family 45 42.64±12.77 39.71±13.35 

Test  t=-0.418 

p=0.677 

U=1643.000 

p=0.419 

Number of siblings    

Between 0-4 27 37.88±10.03 36.85±14.72 

Between 5-9 70 42.94±13.14 38.40±13.44 

10 and above 28 43.60±14.17 40.21±14.52 

Test  F=1.804 

p=0.169 

F=0.400 

p=0.671 

Family attitude in childhood    

Oppressive-authoritarian 61 48.90±14.08 42.34±13.81 

Overindulgent 10 36.90±8.21 34.80±13.68 

Overprotective 14 37.42±5.87 42.92±14.15 

Reassuring 40 34.35±6.79 31.92±11.51 

Test  F=15.840 

p≤0.000 

F=5.866 

p≤0.001 

Reason for working as a child    

I worked voluntarily 41 36.09±8.694 35.73±15.36 

I worked with the pressure of my family 17 47.11±16.24 42.88±13.76 

I worked due to financial difficulties 67 44.31±12.96 39.02±12.80 

Test  F=7.427 

p≤0.001 

KW=4.487  

p=0.106 

Status of difficulty in controlling emotions    

Yes 60 46.93±13.54 44.98±13.66 

No 65 37.44±10.40 32.46±11.20 

Test  t=4.365 

p≤0.000 

t=0.095 

p≤0.00 
Sd: Standard deviation; t: Independent T-test; U: Mann-Whitney U test; F: ANO 

 

Table 4. The relationship between CTQ-28 and DERS-16. 

  DERS-16 

CTQ-28 
r 0.427 

p 0.000 
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Table 5. Effect of CTQ-28 on DERS-16. 

 B  SE β t  p  R2 

Constant  19.114 3.864  4.946 0.000 
0.182 

CTQ-28 0.461 0.088 0.427 5.238 0.000 

SE=12.619, F=27.434, p=0.000 
B: Unstandardized Coefficients Beta, SE: Standard Error, β: Standardized Beta, F: ANOVA, R2: R Square. 

 

DISCUSSION 

Freud said, “The foundations of our present 

personality lie in our childhood”. For this reason, we 

can say that the foundations of people's traumas and 

emotional regulation difficulties are laid in their 

childhood (Öztanrıöver & Bugay Sökmez, 2022). 

However, having to work during childhood, which 

has an essential place in shaping personality, may 

cause problems in mental, physical, and social areas 

both in childhood and adulthood. In this study, 

childhood trauma and emotional regulation 

difficulties of adults who worked as workers during 

their childhood were examined. It was determined 

that the average CTQ-28 score of the participants was 

42.00±12.87, and the average DERS-16 score was 

38.47±13.89. When the literature was examined, no 

study was found examining childhood trauma and 

difficulties in emotion regulation of individuals who 

worked as workers during their childhood. However, 

when the maximum and minimum scores obtained 

from the CTQ-28 and DERS-16 scales are examined 

(Şar et al., 2012; Yiğit & Guzey Yiğit, 2019), it can 

be said that the participants' childhood trauma and 

difficulties in emotion regulation are at an 

intermediate level. 

Stressful events that children encounter while 

growing up can have long-term or permanent effects 

on their biopsychosocial development (Taşören, 

2022). One of the critical stressors that can be 

encountered during childhood is having to work at a 

young age. In a study conducted in our country, when 

children working as agricultural workers were asked 

about their future expectations, 30% of them stated 

that they wanted to have a profession, 18% of them 

stated that they did not want to be oppressed, and did 

not want to be a worker, and 13.6% of them stated 

that they did not have any expectations. The same 

study stated that 32.8% of children did not continue 

their education life (Karadeniz et al., 2021). As can 

be understood from the study findings, working as a 

worker in childhood makes it difficult for children to 

continue their education and hinders their dreams of 

getting a good profession or not working as a worker. 

Alternatively, it causes them to lose their hopes for 

the future at a very young age. However, no study has 

been found showing the effects of working as a 

worker during childhood in adulthood. In this study, 

the sociodemographic characteristics of the 

participants who worked as workers in their 

childhood were compared with their CTQ-28 score 

averages. It was found that there was a relationship 

between CTQ-28 score averages and the age at which 

the participants started working as children, their 

family's attitude towards them in their childhood, 

their reasons for working as a child, and status of 

difficulty in controlling their emotions. It has been 

determined that the mean CTQ-28 scores of 

individuals who started working before the age of 10, 

who have an oppressive-authoritarian family attitude, 

who work under the pressure of their families, and 

who have difficulty controlling their emotions are 

higher. Younger children will also have less ability to 

protect themselves. For this reason, it is thought that 

as the age of exposure to traumatic life events 

decreases, the adverse effects on the child will 

increase. In our study, this is thought to be the reason 

why childhood trauma is higher in individuals who 

had to work before the age of 10. In addition, parents' 

relationships with their children are thought to be 

critical in helping them cope with the traumatic 

events they experience. It has been determined that an 

authoritarian/oppressive parental attitude, in which 

there is a distant relationship between the parent and 

the child, excessive control over the child, and 

sometimes coercive punishments (Çoban et al., 

2021), is associated with childhood trauma (Beşer et 

al., 2019). In this study, it was determined that 

childhood trauma was higher in individuals who 

worked under the pressure of their families. It is 

thought that this may be related to the oppressive 

parental attitude. Children who remain silent in the 

face of the events they experience and sometimes 

their parents' attitudes may also have difficulties 

expressing their emotions in the future. Studies have 

determined that there is a positive relationship 

between childhood trauma and difficulties in 

emotional regulation (Akpınar & Gümüş Demir, 

2022; Özdamaca, 2023). In our study, it is thought 

that this is the reason why the average childhood 

trauma score of individuals who have difficulty 

controlling their emotions is higher. In addition, no 

study has been found in the literature examining the 

childhood trauma of individuals who worked as 

workers during their childhood. When studies on 

childhood trauma in different groups were examined, 

studies similar to our study results were found that 

stated that gender (Yüksel & Gökçearslan Çifci, 

2017; Aydın & Bal, 2022; Terzioğlu et al., 2023; Nia 

et al, 2023) and marital status  (Terzioğlu et al., 2023) 

did not affect childhood trauma and that individuals 

who grew up in a family with a democratic family 

attitude had lower childhood trauma scores  (Akarsu 

et al., 2022). In addition, contrary to our study 

findings, studies have also been found stating that 
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people whose marital status is married (Gürsoy & 

Mechmet, 2023; Mechmet & Gürsoy, 2023), who 

grew up in a family of relatives (Gürsoy & Mechmet, 

2023), and whose gender is male have higher average 

trauma childhood scores.  

Adverse life events experienced in childhood do not 

only remain in childhood but can also occur in the 

form of severe physical and psychological problems 

(Öztanrıöver & Bugay Sökmez, 2022). For this 

reason, studies examining the effects of working as a 

worker in childhood on adulthood are valuable. In this 

study, we compare the sociodemographic 

characteristics and emotional regulation difficulties 

of individuals who worked as workers in their 

childhood. When the sociodemographic 

characteristics of the participants and DERS-16 score 

averages are compared, It was determined that there 

was a relationship between the participants' gender, 

their family's attitude towards them in childhood, 

their difficulty in controlling their emotions, and their 

difficulties in emotion regulation. It was determined 

that the average DERS-16 score of female individuals 

who had difficulty controlling their emotions was 

higher. In contrast, the average DERS-16 score of 

participants who grew up with a reassuring parental 

attitude was lower. It is known that girls have better 

empathy skills (Abanoz et al., 2022). Girls with high 

empathy skills are thought to be more sensitive to the 

events around them. For this reason, it is thought that 

women who had to work as workers in their 

childhood have higher emotional regulation 

difficulties. One of the most critical factors affecting 

social and emotional development during childhood 

is parental attitudes because it is known that there is a 

relationship between the emotional attitudes and 

skills of the mother and the emotional attitudes and 

skills of the child. In addition, the emotional skills 

that individuals have are shaped by the reactions of 

parents to their children's behavior (Çalışkan Sarı & 

Şahin-Acar, 2018). It is thought that children who 

grow up with a reassuring parental attitude have less 

difficulty in regulating emotions.    

According to the results of the analysis conducted to 

examine the relationship between childhood 

psychological trauma and difficulties in emotional 

regulation, it was determined that there was a low-

level relationship between CTQ-28 and DERS-16. 

Additionally, CTQ-28 was determined to have an 

18% effect on DERS-16. In Gümüş Demir's study 

with university students, it was determined that there 

was a positive relationship between CTQ-28 and 

DERS-16 (Akpınar & Gümüş Demir, 2022). A study 

using a scale that associated higher scores with better 

emotion regulation found that there was a negative 

relationship between emotion regulation and 

childhood trauma (Hébert et al., 2018). So, we can say 

that they reached a similar result to our study finding. 

In the study conducted by Dereboy and her friends, it 

is stated that, similar to our study finding, childhood 

trauma has a significant effect on difficulties in 

emotional regulation and explains 18% of the total 

change (Dereboy et al., 2018). 

 

CONCLUSION 

Traumatic events experienced in childhood, when the 

foundations of personality are laid, may emerge as 

physiological or psychological problems in later 

periods. It is vital to examine the effects of child 

labor, which is considered a type of economic abuse, 

during adulthood. Our study, which examined the 

childhood traumas and emotion regulation difficulties 

of individuals who worked as workers in their 

childhood, determined that the participants' childhood 

traumas and emotion regulation difficulties were at a 

moderate level. It is recommended that the childhood 

traumas of individuals who worked as workers in 

their childhood be examined in larger sample groups.  

 

Limitations of study 

The fact that childhood trauma, which has psychiatric 

and cognitive dimensions, was evaluated only with 

the CTQ-28 scale, which is based on self-report, and 

the data was collected through an online survey are 

essential limitations of the study. Collecting data 

online may have resulted in the participants' high 

socioeconomic and educational levels. At the same 

time, since the CTQ-28 scale evaluates traumatic 

situations experienced during childhood, the 

possibility that people may have difficulty 

remembering is another study limitation. One of the 

critical limitations of the study is that, in addition to 

childhood trauma, the effects of other variables that 

may affect emotion regulation difficulties were not 

examined. At the same time, since this study is a 

cross-sectional study, the findings cannot be 

interpreted in a cause-effect relationship.   
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ABSTRACT 

Objective: This study aims to investigate the effect of bingo games and board games methods on the motivation levels of nursing 

students taking pharmacology courses. Materials and Methods: A quasi-experimental study with a post-test only design was 

conducted with 72 nursing students at a state university in Türkiye between March and April 2023. Data collection was carried out 

using an Information Form to gather demographic data, a Bingo Game played with cards, and a Board Game consisting of a game 

board, game pieces, drawing data cards, drawing blanks question cards, winding paths, and scoring mechanisms.  The students were 

divided into two groups, Group A and Group B, by the student affairs office for administrative purposes, unrelated to the study. Both 

groups participated in play sessions after pharmacology lectures throughout the semester. Group A played a modified version of the 

bingo game that included pharmacology concepts, while Group B played a modified board game incorporating pharmacology 

concepts. The instructional material motivation of the students was assessed with using the Instructional Materials Motivation Scale 

(IMMS). The study followed a structured approach within the specified time frame, utilizing the bingo and board games as 

interactive teaching tools in the pharmacology course. All topics related to the pharmacology course were taught to both groups by 

the same instructor for two hours in one day a week throughout the semester.  Results: The mean IMMS total score was 

132.91±20.06 for the bingo group. The mean IMMS score was 124.80±20.54 for the board game group. The mean scores of the 

IMMS for total and sub-dimensions were not significantly different between the bingo game and board game groups (p> 0.05). 

Conclusion: The study found that there was no significant difference in the motivation levels of nursing students who used bingo or 

board games as reinforcement in pharmacology lessons. 

Keywords: Pharmacology, Nurse education, Nursing student, Motivation, Bingo game, Board game. 

 

Hemşirelik Öğrencilerine Farmakoloji Derslerinde Uygulanan Bingo ve Masa Oyunlarının 

Ders Motivasyonuna Etkisi 
ÖZ 

Amaç: Bu çalışma farmakoloji dersi alan hemşirelik öğrencilerinin motivasyon düzeylerine bingo oyunu ve masa oyunu 

yöntemlerinin etkisini araştırmayı amaçlamaktadır. Gereç ve Yöntem: Mart ve Nisan 2023 tarihleri arasında Türkiye'deki bir devlet 

üniversitesinde okuyan 72 hemşirelik öğrencisi ile sadece son test tasarımına sahip yarı deneysel bir çalışma yürütülmüştür. Veri 

toplama işlemi, demografik verileri toplamak için bilgi formu, kartlarla oynanan bir Bingo Oyunu ve bir oyun tahtası, oyun parçaları, 

çizim veri kartları, boşluk çekme soru kartları, dolambaçlı yollar ve puanlama mekanizmalarından oluşan bir masa oyunu 

kullanılarak gerçekleştirilmiştir. Öğrenciler, öğrenci işleri tarafından çalışmayla ilgisi olmayan idari amaçlarla A Grubu ve B Grubu 

olmak üzere iki gruba ayrılmıştır. Her iki grup da dönem boyunca farmakoloji derslerinden sonra oyun oturumlarına katıldı. A 

Grubu, farmakoloji kavramlarını içeren bingo oyununun değiştirilmiş bir versiyonunu oynarken, B Grubu, farmakoloji kavramlarını 

içeren değiştirilmiş bir masa oyunu oynadı. Öğrencilerin öğretim materyali motivasyonları Öğretim Materyalleri Motivasyon Ölçeği 

(ÖMMÖ) kullanılarak değerlendirildi. Çalışma, farmakoloji dersinde interaktif öğretim araçları olarak bingo ve masa oyunlarını 

kullanarak, belirlenen zaman dilimi içerisinde yapılandırılmış bir yaklaşım izlemiştir. Farmakoloji dersi ile ilgili tüm konular her iki 

gruba da dönem boyunca haftada bir gün ikişer saat aynı öğretim elemanı tarafından anlatılmıştır. Bulgular: Öğretim Materyalleri 

Motivasyon Ölçeği toplam puan ortalaması bingo grubu için 132.91±20.06'dır. Masa oyunu grubunun ÖMMÖ puan ortalaması 

124.80±20.54'tür. Öğretim Materyalleri Motivasyon Ölçeği toplam ve alt boyutlarının ortalama puanları bingo oyunu ve masa oyunu 

grupları arasında anlamlı farklılık göstermemektedir (p>0.05). Sonuç: Çalışmada, farmakoloji derslerinde pekiştireç olarak bingo 

veya masa oyunu kullanan hemşirelik öğrencilerinin motivasyon düzeylerinde anlamlı bir fark olmadığı bulunmuştur. 

Anahtar kelimeler: Farmakoloji, Hemşire eğitimi, Hemşirelik öğrencisi, Motivasyon, Bingo oyunu, Masa oyunu. 
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INTRODUCTION 

Nursing education equips future nurses with the 

knowledge, skills, and attitudes they need to deliver 

safe, effective, and quality care to patients. However, it 

has become difficult for nursing educators to focus 

nursing students on their courses (Brown, 2018). 

Especially in basic science courses (such as 

pharmacology, anatomy, and physiology), traditional 

education methods do not attract students' interest, and 

they often have difficulty learning the subjects (Xu, 

2016). 

Pharmacology is a core course in nursing education, and 

it is important for nursing students' safe drug 

administration in clinical settings. However, traditional 

pharmacology teaching methods, which usually involve 

memorization without practical application, are not 

effective in achieving this goal (Yiin & Chern, 2023). 

Pharmacology is a course that many nursing students 

approach with fear. Students in these courses often find 

it difficult to learn the language of pharmacology while 

at the same time being forced to memorize large 

amounts of new information. In nursing schools, 

pharmacology courses are often taught traditionally, 

through dense and lengthy PowerPoint slides, and 

students may remember some of this information 

(McEnroe-Petitte & Farris, 2020). As the field of 

education evolves, innovative and engaging approaches 

to teaching have become increasingly important in 

ensuring effective learning outcomes. In recent years, 

alternative teaching methods such as gamification have 

gained popularity in nursing education to increase 

student engagement and motivation (Elzeky, Elhabashy, 

Ali, & Allam, 2022). Gamification is the application of 

game design principles to non-game contexts to make 

them more engaging and motivating (McEnroe-Petitte 

& Farris, 2020). Bingo and board games are two 

examples of gamification techniques used to increase 

student motivation and engagement in nursing education 

(Brown, 2020; Chang & Yeh, 2021; Hsieh, 2016). The 

first of these approaches is the inclusion of board games 

in the academic curriculum. Studies have demonstrated 

the benefits of implementing gamification strategies in 

various educational settings, including nursing 

education (Chang et al., 2022; Wu, Chen, Hwang, & 

LEE, 2023). In particular, board games are used in 

courses due to their effectiveness in supplementing 

traditional learning methods by increasing student 

engagement and promoting better recall of course 

materials (Luchi, Cardozo, & Marcondes, 2019; 

McEnroe-Petitte & Farris, 2020). As a result, the 

inclusion of board game interventions can offer nursing 

students a better learning environment. Board games 

have been found to increase knowledge retention, 

change real-world behaviors, and influence therapeutic 

outcomes through their ability to make learning more 

fun and easier (Lickiewicz, Hughes, & Makara-

Studzińska, 2020). The second interaction method is the 

use of bingo (Brown, 2020). Similar to the board game, 

the bingo game also encourages student for learning 

(Brown, 2020; Chang et al., 2022; Hsieh, 2016).  

Games have been used in nursing education to improve 

cognitive function, satisfaction, motivation, and learning 

in a variety of ways (Branney & Priego-Hernández, 

2018; Chang et al., 2022; Fernandes, Marcolan, & 

Rosado, 2022; Xu, 2016). Therefore, studies on the 

effectiveness of these techniques in increasing nursing 

students' motivation and engagement in pharmacology 

courses are needed. This study aims to investigate the 

effect of bingo games and board games methods on the 

motivation levels of nursing students taking 

pharmacology courses. 

Research Question 

What is the effect of the application of bingo games and 

board games methods on the motivation levels of 

nursing students taking pharmacology courses? 

 

MATERIALS AND METHODS 

Research design, setting, and time frame 

A quasi-experimental study with a post-test only design 

was conducted with nursing students at a state 

university in Türkiye between March and April 2023. 
At the beginning of each semester at the state university 

where the study was conducted, the students are divided 

into two groups, Group A and Group B, by the student 

affairs office. This division is unrelated to the specific 

study on bingo games and board games in 

pharmacology courses. The group division is a common 

practice for administrative purposes within the 

university and is not influenced by the study itself. 

The population and the sample of the research 

The study was conducted with a sample of 90 first-year 

nursing students from a state university in Türkiye. The 

inclusion criteria for the study were defined as follows: 

being a first year nursing student, not having received 

education within the scope of pharmacology courses 

before, and voluntary participation. The exclusion 

criteria for the study included students who were absent 

during the data collection phase or who withdrew from 

the study for any reason. The study was completed with 

72 students after nine students in each group were 

absent during the data collection phase.  
Data collection 

"Information Form", "Bingo Game and Board Game", 

and "Instructional Materials Motivation Scale (IMMS)" 

were used to collect the data. 

Information Form: A information form was developed 

by the researchers to collect demographic data from the 

participants, such as their age, gender, socio-economic 

status, and level of satisfaction with games. 

BINGO Game: Bingo is a game played with cards; each 

bingo card has five columns and five rows, and each 

card has 25 boxes with numbers. Winning five 

consecutive squares vertically, horizontally, or from 

corner to corner is enough to succeed in bingo. Students 

who knew the questions tried to complete the sequence 

by closing that number (Barros, Sarmento, Gutteres, 

Belo, & Goncalves, 2022; Brown, 2020). 
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Figure 1. Bingo card 

 

Board Game: A game board and game pieces were 

prepared for the board game. It consisted of a drawing 

data card, drawing blanks question card blanks, winding 

paths, and scoring for returning to the beginning for 

unknown questions and going to the final. In the data 

card, questions on all subjects of pharmacology, 

information about drugs, ways of administration, and 

nursing care were prepared. Before starting the game, 

the rules of the game were explained to the students. 

 

 
Figure 2. Board game. 

 

Instructional Materials Motivation Scale (IMMS): The 

IMMS is a 33-item, four-dimensional (attention, 

relevance, confidence, satisfaction) measurement tool 

developed by Keller (2009) based on the Attention, 

Relevance, Confidence, Satisfaction (ARCS) Model. It 

was adapted into Turkish by Dinçer and Doğanay 

(2016). The original IMMS scale has 36 items. The 

scores range from 33 to 165, with higher scores 

indicating higher levels of motivation towards the 

instructional material. The Cronbach alpha value for the 

whole scale is 0.96. In this study, the IMMS Cronbach 

alpha value was found to be 0.79. 

Application and instructional material 

At the beginning of each semester at the state university 

where the study was conducted, the students are divided 

into two groups, Group A and Group B, by the student 

affairs office. This division is unrelated to the specific 

study on bingo games and board games in 

pharmacology courses. The group division is a common 

practice for administrative purposes within the 

university and is not influenced by the study itself. 

Throughout the semester, after the pharmacology 

lecture, both Group A and Group B participated in play 

sessions. The game sessions took place regularly, in 

particular once at the end of each lecture. After the 

lecture, students in Group A played a modified version 

of the bingo game that included pharmacology concepts, 

while students in Group B played a modified board 

game that also included pharmacology concepts. 

All topics related to the pharmacology course were 

taught to both groups by the same instructor using the 

traditional PowerPoint method for 2 hours between 

08:30 and 10:10 one day a week during the semester. 

Traditional PowerPoints were prepared by utilizing the 

mentioned sources (Frandsen & Pennington, 2014; 

Harris, Nagy, & Vardaxis, 2014). At the end of the 

lesson, the students in group A played a bingo game 

adapted to the pharmacology course by the researchers, 

and group B played a board game adapted to the 

pharmacology course. After the game, all groups filled 

out the "Student Information Form" and "IMMS". 

In the study, both the Bingo game and the board game 

were played by all students at the same time. Here's 

some further explanatory information about each game 

and how they were conducted: 

Bingo Game: Bingo is a game played with cards, where 

each card has 5 columns and 5 rows, totaling 25 boxes 

with numbers. Students, who knew the questions, tried 

to complete a sequence by closing the corresponding 

number on their bingo card. The game was played in a 

group setting, with all participants playing 

simultaneously. The correct answers were checked 

during the game by the instructor and a student not 

participating in the game. Winners in the bingo game 

were determined by reaching a certain pattern on the 

bingo cards. The aim of the game was to mark or cover 

five consecutive squares vertically, horizontally or 

diagonally. During the game, as the instructor or 

designated person asked questions related to the 

pharmacology course, students who knew the answers 

marked or covered the corresponding number on the 

bingo cards. When a student successfully marked a 

pattern of five consecutive squares in any direction 

(vertically, horizontally or diagonally), student said 

"Bingo" to indicate that student had completed the 

required pattern and won the game. The game had 

multiple winners. The first student to obtain the winning 

pattern and say "Bingo" would be considered the winner 

of that round of the game. 

Board Game: The board game included a game board, 

game pieces, drawing data cards, drawing blanks 

question cards, winding paths, and scoring for returning 

to the beginning in case of unknown questions and 

progressing towards the final. The data cards contained 

questions related to various subjects of pharmacology, 

including information about drugs, ways of 

administration, and nursing care. Before starting the 

game, the rules of the board game were explained to the 

students. Similar to the Bingo game, all students played 

the board game simultaneously in a group setting. In the  

board game, the winner of the game must answer the 
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questions on the game board and reach the goal. At the 

end of the game, the person who knows the most 

questions and reaches the goal wins the game. There is 

one minute for each question to be known. If the 

question is not answered within one minute, that student 

is waiting for one round of penalty time. The questions 

in both groups were prepared to reinforce the topics 

covered in the course (Frandsen & Pennington, 2014; 

Harris, Nagy, & Vardaxis, 2014). The playing time of 

both games was 45 minutes.   

Data analysis 

The data were analyzed with using SPSS 22, a statistical 

software program. The following statistical parameters 

and tests were used: frequency, mean, percentage, 

standard deviation, independent t-test, Mann-Whitney U 

test, and chi-square test. A p-value of 0.05 was 

considered to be statistically significant. 

Ethical considerations 

To implement the study and collect the data, 

permissions were obtained from the Selçuk University, 

Akşehir Kadir Yallagöz Health School (15.12.2022-

E.424040), and from Selçuk University, Faculty of 

Medicine, Local Ethics Committee (18.01.2023-

E.431666). Verbal and written consents from the 

students who would participate in the study, and 

permission to use the scale from the relevant persons 

were also obtained. 

RESULTS 

Table 1 shows the distribution and comparisons of the 

bingo and board game groups according to their 

individual and family characteristics. It was seen that 

47.2% of the students in the bingo game group were 

between the ages of 18-19, 86.1% were female, 88.9% 

lived in a nuclear family, 52.8% had good academic 

achievement, 77.8% played a game related to education 

in the lesson, 100% liked the bingo game applied, 

97.2% thought that the applied game contributed to 

learning, and they wanted to use game materials in other 

lessons. 

It was determined that 58.3% of the students in the 

board game group were between the ages of 18-19, 

66.7% were female, 72.2% lived in a large family, 50% 

had average academic achievement, 91.7% played a 

game related to education in the lesson, 94.4% liked the 

applied board game, 91.7% thought that the applied 

game contributed to learning, and 94.4% were willing to 

use game materials in other lessons. The two groups 

were comparable in terms of control variables, as there 

were no significant differences in the distribution of 

individual and familial characteristics (p=0.178, 

p=0.052, p=0.148, p=0.775). 

 

Table 1. The individual and family characteristics of the two groups were compared (n = 72). 

*X2= Pearson Chi-square test. 

 

Table 2 shows the mean scores of the IMMS and its 

sub-dimensions for the bingo game and board game 

groups. The mean scores of the attention and concern 

sub-dimensions of the IMMS were 39.44 ± 5.68 and 

31.55±9.30, respectively, for the bingo group. The mean 

scores of the trust and satisfaction sub-dimensions of the 

IMMS were 37.55±8.53 and 24.36±3.91, respectively. 

The mean total score of the IMMS was 132.91±20.06. 

The mean scores of the attention, interest, confidence, 

and satisfaction sub-dimensions of the IMMS for the 

board game group were 37.16±6.42, 28.61±5.00, 

35.33±9.13, and 23.69±5.73, respectively. The mean 

IMMS score was 124.80±20.54. The mean IMMS 

scores and all sub-dimension mean scores of the bingo 

game group and the board game group were not 

significantly different. 

Characteristics 
Bingo game (n=36) Board game (n=36) 

Test and significance 

value 

n % n % x2* p 

Age 

18-19 17 47.2 21 58.3 

7.635 0.178 20-21 17 47.2 15 41.7 

22 and above 2 5.6 - - 

Gender 
Female 31 86.1 24 66.7 

3.773 0.052 
Male 5 13.9 12 33.3 

Family type 

Nuclear family 32 88.9 6 16.7 

3.824 0.148 Extended family 4 11.1 26 72.2 

Fragmented family - - 4 11.1 

Family income 

Income less than expenditure 5 13.9 6 16.7 

0.511 0.775 Income equal to expenditure 25 69.4 26 72.2 

Income more than expenditure 6 16.7 4 11.1 

Academic success status 
Good 19 52.8 17 47.2 

0.229 0.892 
Moderate 17 47.2 19 52.8 

Previous experience of 

playing games in class 

Yes 28 77.8 33 91.7 
2.683 0.101 

No 8 22.2 3 8.3 

Appreciation of the 

implemented game 

Yes 36 100.0 34 94.4 
2.057 0.151 

No - - 2 5.6 

Contribution of the 

applied game to learning 

Yes 35 97.2 33 91.7 
1.059 0.303 

No 1 2.8 3 8.3 

Request to use play 

activities in other lessons 

Yes 35 97.2 34 94.4 
0.348 0.555 

No 1 2.8 2 5.6 
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Table 2. Mean scores of IMMS and ıts sub-dimensions for Bingo and Board game groups (n=72). 

*Independent groups t-test, **Mann-Whitney U test. 

DISCUSSION   

Motivating students in nursing education is very 

important to increase their learning experience and 

participation. In recent years, gamification techniques 

have attracted attention as practical tools to promote 

motivation and active participation in educational 

settings. This study aims to investigate the potential 

benefits of two gamification methods, bingo and board 

games, in increasing student motivation in nursing 

education.  

A comparison of the distribution of individual and 

familial characteristics between the groups revealed no 

significant differences (Table 1). The current finding, 

expressed by almost all students in both groups, 

revealed that they would like to use game materials in 

other courses, and it supports the idea that these 

techniques could be interesting and motivating for 

students. The absence of a control group without 

gamification intervention in this study limits our ability 

to draw firm conclusions about the effects of these 

techniques on motivation and learning outcomes. 

However, the high levels of satisfaction and perceived 

effectiveness reported by students in both groups 

provide some evidence for the potential benefits of 

gamification in nursing education. The finding that 

100% of the students in the bingo game group enjoyed 

the game is particularly noteworthy, as it suggests that 

this method may be particularly appealing to nursing 

students. However, it is important to note that individual 

preferences for gamification techniques could vary 

widely, and other factors such as the specific learning 

context and characteristics of the student population 

may also influence the effectiveness of these 

interventions. Previous studies have also shown that 

nursing students are satisfied with bingo and board 

games in courses, and those games have an effect on 

their learning motivation (Brown, 2020; Lin, Lin, 

Wang, Su, & Huang, 2021; McEnroe-Petitte & Farris, 

2020; Sailer, Hense, Mayr, & Mandl, 2017).  

This study examined the effectiveness of bingo and 

board games in increasing student motivation in nursing 

education. The IMMS scores were not significantly 

different between the bingo and board game groups for 

any of the sub-dimensions. This finding is consistent 

with previous research, which has shown that both 

bingo and board games can be effective in motivating 

students (Branney & Priego-Hernández, 2018; 

Manning-Stanley, Pickering, Bonnett, & MacKay, 

2022). In a study by Koivisto and Haavisto (2018), it 

was found that gamification interventions in nursing 

education had a positive effect on learning outcomes, 

but the effect sizes were generally small and not 

significant (Koivisto et al., 2018). In a study conducted 

by Aras and Çiftçi (2021), it was found that a game-

based learning approach and a question-and-answer 

method using Kahoot! did not provide significant 

improvements in student motivation and learning 

outcomes in the infection control course (Aras & Çiftçi, 

2021). The lack of a significant difference in the study 

may be due to factors such as the level of competition 

and feedback provided in the game.  It may be linked to 

different types of students and learning contexts. 

Therefore, it should be noted that further research is 

needed to identify the most effective gamification 

strategies. The findings of this study are largely 

consistent with existing literature on gamification in 

nursing education, which suggests that active student 

engagement is a key factor in promoting motivation and 

learning outcomes (Branney & Priego-Hernández, 2018; 

Koivisto et al., 2018; Maharjan et al., 2022; Manning-

Stanley et al., 2022). 

The effectiveness of any teaching method in nurse 

education depends on the active participation of the 

students. While the current study suggests that both 

bingo and board game methods may be equally effective 

in increasing motivation, it could be considered that 

neither method has superiority over student motivation. 

Although the current study focused on immediate 

effects, examining the sustainability of motivational 

benefits over time would be valuable for educators and 

curriculum planners. Furthermore, investigating the 

potential synergistic effects of combining gamification 

techniques with other instructional strategies may 

further increase student motivation and learning 

outcomes (Brown, 2020; Chang et al., 2022; Hsieh, 

2016; Ozdemir & Dinc, 2022). 

 

Limitations of study 

The study's findings may not be generalizable to other 

populations of nursing students due to its limited sample 

size and single-university setting. The absence of a 

control group without gamification intervention in this 

study limits our ability to draw firm conclusions about 

the effects of these techniques on motivation and 

learning outcomes. 

 

 Bingo game Board game t/U p 

Mean ± SD Mean ± SD 

Attention 39.44±5.68 37.16±6.42 U= 507.50** 0.113 

Relevance 31.55±9.30 28.61±5.00 U=546** 0.249 

Confidence 37.55±8.53 35.33±9.13 t=1.067* 0.290 

Satisfaction 24.36±3.91 23.69±5.73 U=525** 0.164 

Total IMMS 132.91±20.06 124.80±20.54 U=511** 0.123 
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CONCLUSION  

The study indicated no significant difference in the 

effectiveness of bingo and board games in increasing 

the motivation levels of nursing students taking 

pharmacology courses. Therefore, it could be suggested 

that both bingo and board game methods could be used 

as alternative teaching methods to increase nursing 

students' motivation in pharmacology courses. The 

effectiveness of these methods may be affected by the 

specific characteristics of the students and the context in 

which they are used. 
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 ABSTRACT 

Objective:This retrospective study aims to estimate the extraction frequencies of primary and permanent teeth in Turkish 

pediatric dental patients according to age and sex. Materials and Methods:Data collected from 21.856 patients aged 0-16 

between 2012 and 2021 were evaluated. During the evaluation phase, patients were grouped according to their age and sex. 

Primary teeth, permanent first molars, and premolar teeth extraction were evaluated separately.A total of 19.502 records 

were evaluated. Microsoft Excel and SPSS data analysis software were used to analyze the data. To analyze the data, we 

used student t-tests, one-way ANOVA, Games-Howell post hoc, and chi-square tests to analyze the data. We adhere to the 

standard statistical significance level of 0.05. Results:The most commonly extracted permanent teeth are the first molars in 

the mandibula and the molar and premolars in the maxilla. Boys had higher tooth extraction than girls (p<0.05).Moreover, 

upper primary first molars were extracted in boys, and lower primary first molars were extracted in girls 

(p<0.001). Conclusion:Although great developments in smart technological devices and innovations in dentistry, tooth 

caries, and related tooth extractions are still the most frequently used dental procedure. Further studies on smart device-based 

dental hygiene education may reduce tooth extractions to provide training about these devices. 

Keywords: Tooth Extraction, Permanent First Molar, Premolar Tooth Extraction. 

 
 

0-16 Yaş Türk Pediatrik Popülasyonunda Erken Diş Kaybı Prevelansı: 10 Yıllık 

Retrospektif Çalışma 
ÖZ 

Amaç: Bu retrospektif çalışmanın amacı, Türk çocuk hastalarda yaş ve cinsiyete göre süt ve daimi dişlerin çekim sıklıklarını 

tahmin etmektir. Gereç ve Yöntem: 2012-2021 yılları arasında 0-16 yaş arası 21.856 hastadan toplanan veriler 

değerlendirilmiştir. Değerlendirme aşamasında hastalar yaş ve cinsiyetlerine göre gruplandırıldı. Süt dişleri, daimi birinci 

büyük azı dişleri ve premolar diş çekimleri ayrı ayrı değerlendirildi. Toplam 19.502 kayıt değerlendirilmiştir.Verileri analiz 

etmek için Microsoft Excel ve SPSS veri analizi yazılımları kullanılmıştır. Verileri analiz etmek için öğrenci t-testleri, tek 

yönlü ANOVA, Games-Howell post hoc ve ki-kare testleri kullanılmıştır. Standart istatistiksel anlamlılık düzeyi olan 0.05'e 

bağlı kalınmıştır. Bulgular: En sık çekilen daimî dişler mandibuladaki birinci molar dişler ve maksilladaki molar ve 

premolar dişlerdir. Erkeklerde diş çekimi kızlara göre daha fazladır (p<0.05).  Ayrıca, erkeklerde üst birinci molar dişler, 

kızlarda ise alt birinci molar dişler daha sık çekilmiştir (p<0.001). Sonuç: Teknolojik cihazlardaki büyük gelişmeler ve diş 

hekimliğindeki yeniliklere rağmen, diş çürükleri ve buna bağlı diş çekimleri hala en sık kullanılan tedavi prosedürüdür, 

Akıllı cihaz tabanlı oral hijyen eğitimi üzerine yapılacak daha fazla çalışma, eğitim vermek için kullanılırsa diş çekimlerini 

azaltabilir. 

Anahtar Kelimeler: Diş Çekimi, Molar Diş, Premolar Diş Çekimi. 
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INTRODUCTION 

Properly developing dentofacial structures and 

establishing normal occlusal relationships are both 

possible by keeping the teeth healthy in both primary 

and young permanent dentition (Monte-Santo & ark., 

2018). Primary teeth lost before the normal 

exfoliating time are called premature tooth loss (Tatlı 

& Sarı, 2022). Despite advances in modern dentistry, 

The extraction of teeth remains frequently performed 

in dentistry (Alsheneifi & Hughes, 2001). 

Appropriate childhood healthcare is essential for 

developing healthy teeth and a correct occlusal 

relationship. Therefore, maintaining healthy dentition 

is the responsibility of all dentists, especially 

pediatric dentists in childhood (Bamashmoos & ark., 

2020). 

Pathologies that cause tooth extraction have 

previously been revealed in detail in the literature. 

Several reasons can lead to dental extractions, 

including caries, periodontitis, traumatic dental 

injuries, impacted teeth, unsuccessful dental 

procedures, and orthodontic treatment (Caldas, 

Marcenes & Sheiham, 2000; Chestnutt, Binnie & 

Taylor, 2000; Matthews, Smith & Hanscom 2001; 

Perera & Ekanayake, 2011; Tatlı & Sarı, 2022). 

Despite other etiological causes, caries and 

periodontitis are the two most common major reasons 

of extractions (Akhter,Hassan,Aida,Zaman & Morita, 

2008; Chrysanthakopoulos & Nikolaos, 2011; Tatlı & 

Sarı, 2022). Studies have indicated that the number of 

teeth extracted generally increases with age 

(Lesolang, Motloba & Lalloo, 2009). The number of 

extracted teeth and whether they have previously 

been treated indicate socioeconomic status and oral 

hygiene level (Chrysanthakopoulos & Nikolao, 2011; 

Miyaura ,Matsuka, Morita, Yamashita & Watanabe, 

1999; Tokuç & Çelik, 2022). 

The primary goals of modern dentistry is to prevent 

premature tooth loss. Determining the teeth that are 

more commonly lost is essential in preventing tooth 

loss. Recent studies state that the frequency of tooth 

extraction has decreased. In contrast, others indicate 

that it has increased in recent years (Perera & 

Ekanayake,2011, Müller, Naharro & Carlsson, 2007). 

The common attribute of all studies is that further 

studies should incorporate larger populations. The 

present study, which analyzes the prevalence of tooth 

extraction, has the largest pediatric population in 

Turkey. 

MATERIALS AND METHODS 

Study type 

We analyzed data from 21.856 patients, ranging in 

age from 0 to 16 years, who had experienced tooth 

extraction at Afyonkarahisar Health Sciences 

University Faculty of Dentistry between 2012 and 

2021. The Department of Pediatric Dentistry has 

provided dentistry services since 2012 using the same 

ENLIL database (Efe Eroğlu Information 

Technologies Industry and Trade Limited Company, 

Odunpazarı, Eskişehir). The data of the dental 

treatment access codes and their corresponding dental 

treatment terminology in the database were 

compared. Periapical radiographs of the patients who 

underwent tooth extraction were examined with code 

401051, and orthopantomographic X-ray images 

were examined with code 401080. The system code 

in this database was defined as 405010-1 for primary 

tooth extraction, 405010-2 for permanent tooth 

extraction, and 405021 for permanent tooth 

extraction with complications. These data entered 

into the ENLIL database were filtered and divided 

into groups after they were imported into the Excel 

(Excel, Office 365, Microsoft) numerical data 

processing software. The decision on the consistency 

of the clinical procedure and the codes entered into 

the system, the elimination of mistakes, and the 

accuracy of the data entered into the system were 

checked and approved by four researchers separately. 

After analyzing the data, it was found that 19.502 

patients out of 21.856 were eligible to be included in 

the study. 2354 (10.77%) person were excluded from 

the analysis, including those who entered the system 

with the wrong transaction code, who had tooth 

extraction inconsistent with their age, and who did 

not have radiography. The pediatric dentistry clinic is 

only available for individuals under 16. Therefore, 

the study did not include individuals who were 16 

years old or older. The teeth and ages were divided 

into specific groups to provide accurate statistical 

evaluation results and ease of analysis. 

Less frequently extracted teeth in the pediatric 

population were excluded from the study to avoid 

disturbing the homogeneity of the statistical 

evaluation and to interpret the results more 

accurately. 

Statistical analysis 

SPSS (v.21, IBM Corporation, Armonk, NY, USA) 

software was used to dissect the data. Standard 

deviation and median (minimum-maximum) were 

used as descriptors for quantitative variables, and the 

number of patients (percentage) was used for 

qualitative variables. If there was a difference 

between a qualitative variable and two categories in a 

quantitative variable, a student t-test was utilized 

since standard distribution assumptions were 

provided. Thus, one-way ANOVA was used to 

determine whether there was a difference between the 

categories of the qualitative variable and more than 

two categories in a quantitative variable. The chi-

square test was used to examine the relationship 

between two qualitative variables. Paired groups that 

created a significant difference were examined with 

the Games Howell post hoc test. The statistical 

significance level was set at 0.05. 

Ethical considerations 

The Afyonkarahisar Health Sciences University, 

Faculty of Medicine Ethics Committee, 2022/6, 

approved this study. All participants signed an 

informed consent form, and all procedures performed 
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in studies involving human participants were in 

accordance with the Helsinki Declaration. 

Patients were categorized into one of the 

abovementioned groups, as appropriate, and then 

formed into groups (Table 1). The individuals with 

extracted teeth were grouped by sex, determining the 

tooth group extracted. Furthermore, the group of 

primary teeth extracted most frequently were 

categorized based on the age of the patients (Table 2). 

Tables 2, 3, and 4 groups and evaluate the distribution 

of primary and permanent teeth based on age and sex.  

 

RESULTS 

The average age of the patients who had a tooth 

extraction was 8.13 (mean) (Table 1) (Figure 1). The 

most frequently extracted tooth group among primary 

dentition was the lower primary molars, followed by 

upper primary molars and upper primary incisors 

(Table 1) (Figure 2). The mandibular molars were the 

most frequently extracted permanent teeth (Table 1), 

followed by maxillary molars and maxillary 

premolars (Table 2) (Figure 3). The maxillary and 

mandibular permanent first molars were compared. A 

significant age difference between maxillary and 

mandibular permanent molar extraction has been 

determined (p<0.001) (Table 2). After comparing the 

data by sex, it was found that boys had a higher 

frequency of permanent first molar extraction on the 

maxilla. The girls had a higher rate of lower 

permanent first molar (p>0.05) (Figure 4). Only the 

maxillary and mandibular permanent first molars 

showed a significant difference in age between the 

tooth groups (p<0.001) (Table 2) (Figure 5). 

Additionally, there were notable age and sex 

variations between the different permanent tooth 

groups (p<0.001). The majority of the permanent 

upper molars consisted of boys, while the upper 

premolars, lower premolars, and the majority of the 

lower molars consisted of girls (Table 4). 

Comparisons were made for primary tooth groups, and 

significant differences were found between them in 

terms of age and sex (p<0.001 and p<0.001, 

respectively). The mandibular primary incisors were 

extracted most frequently at six years of age, and the 

primary molar group was at 8.5. The lower primary 

incisors and upper and lower primary canine tooth 

extraction procedures were mostly performed on girls 

(p>0.05) (Table 2). 

 

 

Table 1. Descriptive values.

Variables  (%) 

Age (years) 

Mean ± SD 8.13 ± 2.20 

Median (Min-Max) 
8.00 

(0.00-16.00) 

Primary tooth, n (%) 

Maxillary Primary Incisor 2770 (15.2) 

Mandibular Primary Incisor 1421 (7.8) 

Maxillary And Mandibular Primary 

Canines 
1414 (7.8) 

Maxillary Primary Molars 5738 (31.6) 

Mandibular Primary Molars 6827 (37.6) 

Permanent tooth, n (%) 

Maxillary Premolars 240 (23.8) 

Mandibular Premolars 82 (8.1) 

Maxillary Molars 264 (26.2) 

Mandibular Molars 421 (41.9) 

Tooth Groups, n (%) 
Primary Tooth 18170 (94.7) 

Permanent Tooth 1007 (5.3) 

Permanent First Molar, n (%) 
Maxillary Permanent First Molar 264 (38.5) 

Mandibular Permanent First Molar 421 (61,5) 

Sex, n (%) 
Male 10202 (53.2) 

Female 8975 (46.8) 

SD: Standard Deviation, Min: Minimum, Max: Maximum. 
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Figure 1. Distribution of the number of patients admitted by age. 

 

 
Table 2. The relation of the extraction of primary teeth with age and sex. 

   Variables Maxillary 

Primary 

Incisor 

Mandibula

r Primary 

Incisor 

Maxillary and 

Mandibular 

Primary 

Canines 

Maxillary 

Primary 

Molars 

Mandibular 

Primary 

Molars 

 

p 

Age 

(years) 

Mean±SD  6.20 ± 1.77 6.60 ± 1.27 9.93 ± 1.54  8.46 ± 2.01 8.17 ± 1.82 <0.001a 

Median 

(Min-Max) 

      6.00 

(1.00-12.00) 

7.00 

(0.00-11.00) 

        10.00 

  (2.00-12.00) 

9.00 

(2.00-12.00) 

8.00 

(3.00-12.00) 

Sex,  

n (%) 

Male   1602(57.8) 694 (48.8) 660 (46.7)   3094 (53.9) 3732 (54.7) <0.001b 

Female  1168(42.2) 727 (51.2) 754 (53.3)   2644 (46.1) 3095 (45.3) 

 

Table 3. Comparison of maxillary and mandibular permanent first molars. 

Variables  Maxillary 

Permanent First 

Molar 

Mandibular 

Permanent First 

Molar 

p 

Age (years) Mean ± SD 9.76 ± 1.50 9.30 ± 1.58 <0.001a 

Median (Min-Max) 10.00 (6.00-14.00) 9.00 (6.00-13.00) 

Sex 

n (%) 

Male 137 (51.9) 195 (46.3) 0.155b 

Female 127 (48.1) 226 (53.7) 
SD: Standard Deviation, Min: Minimum, Max: Maximum, a: Student’s t-test, b: Chi-square test 
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Figure 2. Distribution of the number of patients admitted by primary tooth types. 

 

 

 
Figure 3. Distribution of the number of patients admitted by permanent tooth type. 

 

Table 4. Comparison to permanent tooth. 

Variables Maxillary 

Premolar 

Mandibular 

Premolar 

Maxillary 

Molar 

Mandibular 

Molar 

p 

 

Age (years) Mean±SD    14.13 ± 1.05     12.62 ± 0.54     9.76 ± 1.50      9.30 ± 1.58 <0.001a 

Median 

(Min-

Max) 

        14.00 

  (13.00 -16.00) 

         13.00 

   (11.00-13.00) 

        10.00 

   (6.00-14.00) 

            9.00 

     (6.00-14.00) 

Sex, n (%) Male       71 (29.6)        17 (20.7)      137 (51.9)         195 (46.3) <0.001b 

Female      169 (70.4)        65 (79.3)      127 (48.1)         226 (53.7) 
SD: Max standard deviation, Min: minimum, Max: maximum, a: one-way ANOVA test, b: chi-square test
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Figure 4. Distribution of permanent first molar tooth types by sex. 

 

 
Figure 5. Distribution of permanent first molar types by age group. 

 

DISCUSSION 

There is limited research on tooth extraction 

frequency among the general population in Turkey 

and pediatric patients (Demiriz & Hazar Bodrumlu, 

2018; Tatlı & Sarı, 2022). The prevalence of tooth 

extraction with the most extensive sample group 

among the studies conducted in the Turkish pediatric  

population was evaluated. The data from 19.502 

people were examined within the scope of the study. 

Previous studies suggested that accessible dental 

health services can significantly affect individuals 

views and attitudes toward oral health (Angelillo, 

Nabilo & Pavila, 1996; Burdurlu, Dagasan, Cabbar, 

Karakurt & Atalay, 2020). Tooth caries still maintain 

the characteristic of being the primary etiological 

cause of tooth extraction in developing countries (Al-

Shammari, Al-Ansari, Al-Melh, & Al-Khabbaz, 

2006). More effective education and awareness-

raising strategies can be developed to prevent tooth 

loss by examining and evaluating tooth extraction 

causes and prevalence according to age 

groups(Alsheneifi & Hughes, 2001). 

Parents worldwide do not take their children to visit 

the dentist unless they complain of pain(Ahamed et 

al., 2012). Another reason is that parents avoid 

treatment, thinking that permanent teeth can replace 

primary teeth in the future (Burdurlu et al., 2020). The 

process of tooth extraction can significantly diminish 

the quality of life for individuals, regardless of 

whether they are children or adults (Al-Omiri,  

Karasneh, Lynch, Lamey & Clifford, 2009; Brennan 

et al., 2008). Uncontrolled dental caries and related 

tooth extractions in childhood lead to a loss of teeth 

over the years, leading to earlier onset of physical 
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disability and a higher early death rate in old age 

(Holm-Pedersen, Schultz-Larsen, Christiansen, & 

Avlund, 2008). As a result of the study, the most 

frequently extracted primary tooth group primary 

mandibular molars, followed by primary maxillary 

molars, primary incisors. The results were consistent 

with the previous studies of Bani et al.,(Bani et al., 

2015) Demiriz & Bodrumlu (Demiriz & Hazar 

Bodrumlu, 2018). Burdurlu et al.,(Burdurlu et al., 

2020), and Tatlı & Sarı(Tatlı & Sarı, 2022). These 

results were also previously reported by Tatlı & 

Sarı,(Tatlı & Sarı, 2022) Burdurlu et al.,(Burdurlu et 

al., 2020)  and Bani et al.(Bani et al., 2015).  In this 

study, it was found that boys had a higher rate of tooth 

extraction compared to girls. This observation can be 

attributed to the analysis of a large sample group 

(Tatlı & Sarı, 2022), which determined that boys lost 

their primary teeth significantly more than girls.  

Pathologies such as the placement of the first molars 

at the end of the dental arch, their contact with the 

second primary molars, deep pits and fissures on the 

occlusal surface, and hypomineralization of the 

maxilla as well as incisors led to more caries, 

restorations, endodontic treatment, and tooth 

extraction in these teeth. The mandibular first molars 

were the most extracted permanent teeth, as shown in 

previous studies (Esin Günal, 2020; Halicioglu 

Toptas, Akkas, & Celikoglu, 2014; Tatlı & Sarı, 

2022; Tokuç & Çelik, 2022). Maxillary molars and 

maxillary premolars, followed this. The results show 

that mandibular molars are lost significantly earlier 

than maxillary molars. The extraction age in 

mandibular molars is predominantly 9. The maxillary 

molars are mainly extracted at the age of 10. 

In adolescents and young adults, premolar 

extractions, mainly upper ones, are performed as a 

part of orthodontic treatment (Halicioglu Toptas, 

Akkas, & Celikoglu, 2014). Anterior tooth crowding 

and lip protrusion are corrected by maxillary 

permanent first premolar extraction and, less 

frequently, second premolar extraction. In addition, 

the treatment protocol includes provision of occlusal 

rehabilitation in hyper-divergent face types and 

reduction of the vertical facial dimension (Kouvelis 

et al., 2018). In this study, evaluating the prevalence 

of extracted teeth and orthopantomographic 

examinations, the researchers confirmed that most of 

the maxillary and mandibular premolars were 

extracted because of the caries, unsuccessful 

treatments, compensation-balance procedures. Based 

on this information, premolars are extracted for 

orthodontic purposes. The upper premolars were 

extracted significantly more than the lower 

premolars. Maxillary premolar teeth are extracted at 

a significantly higher rate in girls than boys. There is 

a need for further studies on the Turkish population 

in this regard (Kouvelis et al., 2018).  

The most important limitation is the inability to 

analyze the causes of extraction. The records of 

patients who visited the clinic were analyzed, 

focusing on a large sample of patients over the age of 

10. The ENLIL data system has no data entry window 

where the reason for extraction is entered. However, 

in the data filtering, thickness checking, and analysis 

processes carried out by all four experimenters 

simultaneously, caries were the most common reason 

for extraction. Many parents do not have enough 

information about the early loss of primary teeth and 

the pathologies it can cause. Parents and caregivers 

are responsible for children's oral hygiene habits. 

Although it seems possible to avoid early tooth loss 

and its complications in pediatric and adolescent 

patients by educating parents, this issue is still 

controversial in the literature (Selwitz, Ismail & Pitts 

2007). Studies have determined that school-based 

oral education programs generally give more 

effective results than community-based oral 

education programs (Larsen, Larsen, Handwerker, 

Kim, & Rosenthal, 2009). 

It has been noted that the most frequently extracted 

teeth among adolescents are the mandibular molars, 

which are permanent molars. The results obtained in 

the current study confirm this. The cause for the 

extraction of permanent mandibular molars is similar 

to primary molars. In addition, it is one of the earliest 

permanent teeth to erupt in the mouth for most 

people. Individuals with active caries are more prone 

to experiencing early tooth caries during the eruption. 

Limitations of study 

There are significant limitations to this retrospective 

study, which analyzed patient records spanning a 

decade. In the 10-year retrospective design of this 

study, there is a high probability of mistakes in patient 

information. Researchers have invested significant 

effort in minimizing the occurrence of mistakes. One 

of the significant limitations is that the ENLIL 

database lacks information on the reasons for tooth 

extractions. In case of conflicting information 

regarding the age and the extracted tooth, the 

researchers reviewed the orthopantomography film of 

the patient again. Approximately 3000 patients were 

excluded from the study in this way. Based on our 

analysis, we have identified the most frequent 

mistakes that occur during data entry.  

• Labeling of permanent tooth numbers despite 

primary tooth extraction. 

• Entering permanent tooth extraction numbers into 

the system as primary tooth numbers. 

• Tooth extraction without taking any radiographs 

from the patients to be extracted. 

• Residual root extraction can make it seem like the 

primary tooth was extracted again. 

• Supernumerary tooth extraction entered into the 

system as the number of the adjacent tooth. (No 

supernumerary tooth extraction entry information 

exists in the ENLIL database.) 

• Spontaneously exfoliated teeth entered on the 

system as a later extraction by a dentist. 

• Entering teeth lost due to trauma into the system as 

extractions by a dentist. 
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The number of final patients decreased to 19,502 with 

the elimination of mistakes by examining such 

reasons in detail. 

This study, carried out by examining the data 

extensively, is one of the rare studies conducted in 

Turkey on this subject and in this context. The 

obtained data was collected exclusively from one 

city. Afyonkarahisar is a city located west of central 

Anatolia in Turkey. Its sociodemographic structure 

reflects the diversity found throughout Turkey 

(Müjgan, 2007). Studies with larger sample sizes and 

multi-centers are necessary to confirm the outcomes. 

The current study determined that tooth extraction 

was performed on babies under one year old. 

However, the majority of these patients lack 

radiographs. It was determined that these babies' 

primary incisors and natal/neonatal lower incisors 

were extracted. These babies were not excluded from 

the study, assuming that they had their primary teeth 

extracted. 

According to the findings of the study, it was 

observed that boys had a higher incidence of 

extraction. Although this issue has been mentioned in 

the literature, it remains controversial. Boys may 

resist following parental instructions; they are more 

active and may express a stronger desire to conduct 

their tooth brushing (Peretz & Efrat, 2008). The lower 

instances of these factors in girls can often lead to the 

prevention of extraction procedures. Studies on 

patient compliance in dental clinics have shown that 

boys tend to have higher treatment compliance rates 

than girls (Peretz & Efrat, 2008). 

CONCLUSION 

Awareness should be raised through oral hygiene 

education for preschool and school children. Parents 

and children should be advised that dental caries is 

preventable, and that caries treatment is essential in 

the early period. Thus, tooth extraction and related 

complications can be prevented. All dentists should 

explain in detail to their patients and parents the 

importance of healthy dentition and how to maintain 

it. 
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ABSTRACT 

Aim: The aim of this study was to evaluate the relationship between passive smoking and dental caries to which children 1-12 years old 

are exposed to smoke by their parents and the factors affecting this relationship. Material and Methods: The examination data of 900 

children aged 1-12 years who were admitted to Zonguldak Bulent Ecevit University, Faculty of Dentistry, Department of Pediatric 

Dentistry between December 2020 and May 2021 for various reasons and underwent routine examinations and met the study criteria were 

retrospectively analyzed. Sociodemographic characteristics, passive smoking status and dmft/DMFT scores of the children were recorded. 

The relationship between passive smoking status and dmft/DMFT scores and the factors affecting this relationship were analyzed. Results: 

Statistically significant correlation was found between passive smoking status and dmft/DMFT scores of children (p=0.000). At the same 

time, a significant relationship was found between passive smoking and income level (p<0.05). However, no significant relationship was 

found between passive smoking and sex and parental education level (p>0.05). Conclusion: Passive smoking is thought to be a risk factor 

in caries formation. Therefore, it is important to reduce exposure to passive smoking in order to protect both oral and dental health as well 

as general health of children.  

Keywords: Cigarette Smoke, Child, Dental Caries, Passive Smoking.  

 

 
 

1-12 Yaş Arası Çocuklarda Pasif Sigara İçiciliği ile Çürük Deneyimi Arasındaki 

 İlişki ve Etkileyen Faktörler 
ÖZ 

Amaç: Bu çalışmanın amacı, 1-12 yaş arası çocukların ebeveynleri tarafından maruz bırakıldığı pasif içicilik durumu ile diş çürükleri 

arasındaki ilişkinin ve bu ilişkiyi etkileyen faktörlerin değerlendirilmesidir. Gereç ve Yöntem: Zonguldak Bülent Ecevit Üniversitesi Diş 

Hekimliği Fakültesi Pedodonti Anabilim Dalı Kliniği’ne Aralık 2020-Mayıs 2021 tarihleri arasında çeşitli sebeplerle başvurmuş ve rutin 

muayene işlemi yapılmış, çalışma kriterlerini sağlayan 1-12 yaş arasındaki 900 çocuğa ait muayene verileri retrospektif olarak incelendi. 

Çocukların sosyodemografik özellikleri, pasif sigara içicilik durumu ve dmft/DMFT skorları kayıt altına alındı. Çocukların pasif içicilik 

durumu ile dmft/DMFT skorları arasındaki ilişki ve bu ilişkiyi etkileyen faktörler incelendi. Bulgular: Sonuçlar incelendiğinde çocukların 

pasif içicilik durumu ile dmft/DMFT skorları arasında istatistiksel olarak anlamlı ilişki tespit edildi (p=0.000). Aynı zamanda pasif sigara 

içiciliği ile gelir düzeyi arasında anlamlı bir ilişki bulundu (p<0.05). Ancak pasif sigara içiciliği ile cinsiyet, ebeveynlerin eğitim durumu 

arasında anlamlı ilişki saptanmadı (p>0.05). Sonuç: Pasif sigara içiciliği çürük oluşumunda bir risk faktörü olabileceği düşünülmektedir. 

Bu sebeple çocukların hem ağız ve diş sağlığı hem de genel sağlığının korunması açısından pasif sigara içiciliğine maruziyetin azaltılması 

önemlidir. 

Anahtar Kelimeler: Sigara Dumanı, Çocuk, Diş Çürüğü, Pasif İçicilik. 
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INTRODUCTION 

Dental caries is a preventable, chronic, infectious, 

contagious and multifactorial disease (Touger-Decker and 

van Loveren, 2003). Cariogenic bacteria, fermentable 

carbohydrates, host and sufficient time are the main 

components that play a role in caries development, a 

disturbed balance between protective and risk factors 

affects the commencement and development of dental 

caries. The known risk factors for caries contain high 

numbers of acidogenic and cariogenic bacteria in the 

mouth, decreased salivary flow rate and buffering capacity, 

sensitive tooth surface, presence of maladapted dental 

restorations, inadequate oral hygiene habits, high intake of 

fermentable carbohydrates, inadequate knowledge and 

attitudes towards oral care habits (Chin, Kowolik and 

Stookey, 2015; González-Valero et al., 2018; Harris, 

Nicoll, Adair and Pine 2004). It is also argued that other 

factors such as gender, environmental, genetics, age and 

smoking affect the development of dental caries (Bartal, 

2001). 

Passive smoking, is defined as the inhalation of smoke and 

all detrimental substances released as a result of the 

combustion of tobacco products by non-smokers in open or 

closed areas (Avşar, Darka, Topaloğlu and Bek 2008; 

Jenkins, Tomkins and Guerin 2000). According to a report 

published by the World Health Organization in 2009, it was 

reported that 700 million children are exposed to cigarette 

smoke by their own parents, mostly at home (WHO, 2009). 

In Turkey, passive smoking was reported to be 81.3% in 

the primary school period (Ersu et al., 2004). The fact that 

children exposed to passive smoking have smaller bronchi 

and less developed immune systems causes children to be 

more affected by this situation. Passive smoking is reported 

to increase susceptibility to cancer, heart disease, asthma, 

respiratory diseases and neurological problems (Avşar et 

al., 2008; Florescu et al., 2009). In addition to systemic 

diseases, passive smoking also affects dental development, 

oral and dental health in children (Avşar, Topaloglu and 

HazarBodrumlu 2013). Passive smoking causes 

suppression of the immune system and vitamin C 

deficiency in children, leading to an increase in the number 

of cariogenic bacteria. On the other hand, when a mother 

who smokes and breastfeeds her baby, she plays a role in 

the progression of dental caries by causing oral 

transmission of toxic products to the baby and early 

colonisation of Streptococcus mutans. (Avşar et al., 2008; 

Avşar, Darka, Hazar Bodrumlu and Bek 2009; Bernabé, 

MacRitchie,  Longbottom, Pitts and Sabbah 2017; Strauss, 

2001). In addition, passive smoking affects the function 

and structure of the salivary glands, causing a decrease in 

salivary flow rate, buffering capacity and protective factors 

in the composition of saliva, leading to an increase in S. 

mutans colonization (Avşar et al., 2009). It is stated that 

environmental cigarette smoke negatively affects oral and 

dental health because it contains more than 4.000 chemical 

products (WHO, 2009). There is a lack of research 

investigating the correlation between passive smoking and 

dental caries in a significant sample size. The aim of this 

research was to evaluate the relationship between 

environmental tobacco smoke and caries and the factors 

affecting this relationship in children exposed to passive 

smoking by their parents. 

 

MATERIALS AND METHODS 

Design, setting, and sample 

In this study, the examination records of 1.500 children 

who participated to Zonguldak Bulent Ecevit University 

Faculty of Dentistry, Department of Pediatric Dentistry 

between December 2020 and May 2021 for various 

reasons and underwent routine examination procedures 

were retrospectively analyzed. The null hypothesis is that 

there is no relationship between passive smoking and 

dental caries. 

Data collection 

As a result of this examination, 900 examination forms of 

900 systemically healthy children aged 1-12 years without 

any syndromes and dental anomalies were evaluated. The 

patients with systemic disease, who use regular 

medication, had dental anomalies, and had a history of 

dental trauma were excluded from the study. Based on 

reference article results, with 95% confidence (1-α), 95% 

test power (1-β), and f2=0.105 effect size, the total number 

of cases to be included in the study was determined as 285. 

Age, sex, the reason for presentation to the clinic, smoking 

status of parents, family income level, educational level of 

parents and dmft/DMFT(decayed, missed, filled teeth) 

scores of children were recorded from the examination 

records of the patients. The data were collected in a blinded 

by a single researcher who is a specialist in pediatric 

dentistry. Based on these data, dmft/DMFT scores, parental 

education level and family income level were compared 

between children with and without passive smoking. At the 

same time, children who were passive smokers were 

grouped as children whose mothers smoked, children 

whose fathers smoked and children whose both parents 

smoked and their dmft scores were evaluated. 

Statistical analysis 

Descriptive statistical data (number, percentage, mean, 

standard deviation, minimum, maximum and median) were 

presented in the study. In the statistical analysis, the 

normality assumption was first checked with the Shapiro 

Wilk test. Mann Whitney U test was used to evaluate the 

difference between the averages of two independent groups 

that did not fit the normal distribution. Kruskal Wallis test 

was utilised to evaluate the means of three or more groups 

that did not have normal distribution. In the evaluation of 

the relationship between variables, Pearson Chi-Square test 

was used when the sample size assumption (expected 

value>5) was met; Fisher's Exact test was used when it was 

not met. Multinominal Logistic Regression analysis was 

utilised to model the dependent variable with independent 

variables. The datas were analysed in IBM SPSS 25 

programme. 

Ethical considerations 

Ethics committee approval was received from Zonguldak 

Bulent Ecevit University Non-Interventional Clinical 

Research Ethics Committee with the decision dated 

14.06.2023 and numbered 2023/12. 
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RESULTS 

Within the scope of the study, 900 children, 474 (52%) 

girls and 426 boys (47.3%) aged 1-12 years, were 

evaluated. The mean age of the children in the current 

study was 7.15 years. The mean dmft/DMFT index scores 

of the children were 6.57. The smoking status of the 

parents of the children is shown in Table 1.  

 

Table 1. Smoking status of the family. 

 

  n % 

Smoking status of the family 
Yes 422 46.9 

No 478 53.1 

The smoker 

Mother 62 14.7 

Father 271 64.2 

Both of them 89 21.1 

In the study, the significant difference was found between 

passive smoking and income level (p<0.05). It was 

observed that children of middle-income families were 

more exposed to passive smoking. No significant 

differences were found between smoking status and sex, 

mother's and father's levels of education (p>0.05) (Table 

2).

 

Table 2. Demographic characteristics of children and passive smoking status. 

 

   Passive Smoking   

Sex 

Girl  Yes No Test value p 

n 226 248 

0.251 0.616 

% 47.7 52.3 

%S.D. 53.6 51.9 

Boy n 196 230 

% 46.0 54.0 

%S.D. 46.4 48.1 

Family monthly 

income 

Low n 16 22 

8.308 0.016* 

% 42.1 57.9 

%S.D. 3.8 4.6 

Middle n 226 210 

% 51.8 48.2 

%S.D. 53.6 43.9 

High n 180 246 

% 42.3 57.7 

%S.D. 42.7 51.5 

Mother's education 

level 

No education n 3 2 

6.208 0.287 

% 60.0 40.0 

%S.D. 0.7 0.4 

Primary School n 88 106 

% 45.4 54.6 

%S.D. 20.9 22.2 

Middle School  n 104 96 

% 52.0 48.0 

%S.D. 24.6 20.1 

High School n 159 172 

% 48.0 52.0 

%S.D. 37.7 36.0 

University n 62 91 

% 40.5 59.5 

%S.D. 14.7 19.0 

MSc/PhD n 6 11 

% 35.3 64.7 

%S.D. 1.4 2.3 
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Table 2 (continue). Demographic characteristics of children and passive smoking status. 

 

 
Test 

value 

p 

Father's education level 

No education n 0 1 

9.408 0.094 

% 0.0 100.0 

%S.D. 0.0 0.2 

Primary school n 71 79 

% 47.3 52.7 

%S.D. 16.8 16.6 

Middle school n 101 84 

% 54.6 45.4 

%S.D. 23.9 17.6 

High school n 166 194 

% 46.1 53.9 

%S.D. 39.3 40.7 

University n 78 104 

% 42.9 57.1 

%S.D. 18.5 21.8 

MSc/PhD n 6 15 

% 28.6 71.4 

%S.D. 1.4 3.1 
*p<0.05 and S.D: Smoking status. 

 

In present study, the significant relationship was found 

between the mean ages of children according to passive 

smoking status (p<0.05). The mean age of children who 

were passive smokers was higher than the mean age of 

children who were not passive smokers. The significant 

relationship was found between the mean dmft/DMFT 

index scores of children according to parental smoking 

status (p<0.05). The mean dmft/DMFT score of children 

exposed to cigarette smoke was higher than the mean 

dmft/DMFT score of those who were not exposed (Table 

3).

 

Table 3. Comparison of age and dmft/DMFT scores of children according to passive smoking. 

 

 Cigarette smoke 

exposure 

n X Standard 

deviation 

Median Rank 

average 

Test 

value 

P 

Age 
Yes 422 7.46 3.26 5.9 473.07 91333.0 

0.014* 
No 478 6.87 3.20 7 430.57  

dmft/DMFT 
Yes 420 7.27 4.14 5.8 493.04 82093.5 0.000* 

No 478 5.94 4.36 6 411.24  
*p<0.05 

In the study, no significant difference was found between 

the mean dmft/DMFT scores of children according to the 

parents who smoked at home (p>0.05) (Table 4). The null 

hypothesis is rejected.    

 

Table 4. dmft/DMFT scores of children according to smoking parents. 

 

dmft/DMFT Smoking 

Parents 

n X Standard 

deviation 

Median Rank 

average 

Test 

statistic 

P 

Mother 62 8.0484 4.622 8 232.12 

2.3300 0.31 Father 269 7.1078 4.085 7 206.47 

Both of them 89 7.2247 3.945 7 207.61 
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DISCUSSION 

Environmental tobacco smoke refers to the mixed of main 

smoke exhaled and side stream smoke that contamines the 

air where tobacco is smoked. Exposure to environmental 

tobacco smoke is called passive smoking (Chan-Yeung & 

Dimich-Ward, 2003). Tobacco and tobacco smoke contain 

more than 4.000 different compounds, containing tar, 

carbonmonoxide, hydrogen cyanide, ammonia, 

formaldehyde, benzen and nicotine (John, Savitz and 

Sandler 1991). Cigarettes account for approximately 65-

85% of global tobacco use. Approximately 20-80% of the 

World population is affected by the damaging effects of 

cigarette smoke. The negative effects of passive smoking 

are similar to those of active smoking and children are 

more vulnerable to those effects than adults in the first 

years of life (Bartal, 2001). Children are exposed to passive 

smoking in many different ways. In the prenatal period by 

the mother being an active or passive smoker, and in the 

postnatal period if the child being exposed to cigarette 

smoke by parents and other family members lead to 

passive smoking in children (Majorana et al., 2014; 

Tanaka, Miyake and Sasaki 2010). 

In the current study, we investigated the impact of passive 

smoking on dental caries in children aged 1-12 years. The 

results show that children who were passive smokers had 

higher dmft/DMFT index scores. Mosharrafian et al. 

(Mosharrafian, Lohoni and Mokhtari 2020) also reported 

that a significant relationship between caries and 

secondhand smoking in children and children who exposed 

to cigarette smoke have been found to have more caries. It 

has been reported that this may be related to the cotinine in 

cigarettes affecting oral tissues and increasing plaque 

accumulation. Similarly, Nayani et al. (Nayani et al., 2018) 

evaluated the relationship between environmental tobacco 

smoke and dental caries in children aged 5-14 years and 

reported a relationship between passive smoking and 

caries. The reason for this was reported as an increase in 

the number of cariogenic bacteria and suppressing the 

immune system by nicotine via reducing the phagocytic 

activity of monocytes and neutrophils. Similar to this study, 

Tanaka et al. (Tanaka et al., 2015) reported the relationship 

between environmental tobacco smoke and caries in 

children during primary and permanent dentition in a study 

conducted in children aged 1-14 years in Japan. Patil (Patil, 

2016) reported a correlation between environmental 

tobacco smoke and caries’ prevalence in permanent teeth in 

a study conducted in children aged 4-11 years in the USA. 

It is thought be that the results of this study might be 

related to the susceptibility of children who are passive 

smokers to mouth breathing, the inhalation of cigarette 

smoke through the mouth and the transmission of toxic 

substances from the parent who is an active smoker to the 

child, resulting in an increase in the number of S.mutans. In 

contrast to this study results, Nakayama and Mori 

(Nakayama and Mori, 2015) reported that there was no 

significant relationship between secondhand smoking and 

dental caries in 3-aged children. It has been reported that 

frequently eating sugary foods is a factor in the formation 

of dental caries. In addition, in the present study, it was 

reported that there was no relationship between the 

dmft/DMFT index scores observed in children who were 

passive smokers and whether the parents were active 

smokers or not. In contrast to this study, in a similar study 

conducted by Williams et al. (Williams, Kwan and 

Parsons, 2000), a significant difference was found between 

children's dmft/DMFT scores and active smoker parents. It 

was reported that dmft/DMFT scores were higher in 

children whose mothers were active smokers. It is thought 

that the reason why no significant difference was observed 

in this study’s result may be due to the fact that the number 

of children whose mothers were active smokers was less in 

the study group. 

In the literature, it is reported that there is a relationship 

between environmental tobacco smoke and various 

sociodemographic factors. It has been observed that 

passive smoking at homes and indoor workplaces is higher 

in societies with low socioeconomic levels (Nazar, Lee, 

Arora and Millett 2016). In this study, a significant 

difference was found between family income status and 

children's exposure to passive smoking and a higher rate of 

secondhand smoke exposure was observed in children of 

middle-income families. Similarly, Nayani et al. (Nayani et 

al., 2018) reported that the children from families with low 

socioeconomic status were more exposed to environmental 

tobacco smoke. It was also reported that the pervasiveness 

of caries was higher in children whose families with low 

socioeconomic status. In a systematic review, 11 studies on 

the relationship between parental smoking status and 

family income statu were examined and as a result of this 

review, it was reported that there was a relationship 

between low income statutus and passive smoking in 10 of 

the relevant studies (Orton, Jones, Cooper,Lewis and 

Coleman 2014). In this study, no relationship was observed 

between the parents' education status and passive smoking 

in children. Similar to the results of this study, in the study 

conducted by Umutlu (Umutlu, 2022) concerning the 

effect of planned education given to parents about smoking 

in the home environment and passive smoking exposure of 

children, no significant relationship was observed between 

the educational level of parents and passive smoking of 

children. In the study conducted by Akçay and Özcebe 

(Akçay and Özcebe, 2018) on passive smoking in children 

in the home environment, it was reported that there was no 

significant relationship between smoking and mother's 

education statu, while there was a significant ralationship 

between smoking and father's education level. Gilman et 

al. (Gilman et al., 2008) reported that the number of 

cigarette packs smoked per year was higher in individuals 

with lower than high school education. In a systematic 

review, it has been reported that there was a significant 

relationship between parent’s smoking status and lower 

levels of education and children being exposed to cigarette 

smoke mostly and continuously in the home environment 

(Orton et al., 2014). The variations in the results of all these 

studies may be related to the type of study, study 

populations with various cultures, different lifestyles and 

differences in dietary factors. 
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CONCLUSION 

Passive smoking is a public health problem that affects not 

only general health but also oral and dental health. In the 

present study’s results show that there is a relationship 

between passive smoking and dental caries. Reducing 

passive smoking is important not only for improving 

children's oral health for preventing other chronic diseases 

as well. For this reason, early education of parents about 

passive smoking is consequential. 

 

Limitations of the study 

As the research only covered Zonguldak Province, it 

cannot be generalized to Türkiye. Research data are limited 

to employee statements. 
 

Acknowledgement 

The authors would like to extend their sincere thanks to 

anyone who contributed to this study. 

 

Conflict of Interest 

The authors declare no potential conflicts of interest with 

respect to the research, authorship and/or publication of 

this article. 

 

Author Contributions 

Plan, design: EHB, CH, ŞE; Material, methods and 

data collection: EHB, CH, ŞE; Data analysis and 

comments: EHB, CH, ŞE; Writing and corrections: 

EHB CH, ŞE. 

Funding  

None. 

Ethical considerations 

Ethics committee approval was received from Zonguldak 

Bulent Ecevit University Non-Interventional Clinical 

Research Ethics Committee with the decision dated 

14.06.2023 and numbered 2023/12. 

 

REFERENCES 
Akçay, D., & Özcebe, L. (2018). Çocukların evde sigara 

dumanından pasif etkilenme durumlarının 

incelenmesi. Zeynep Kamil Tıp Bülteni.  

Avsar, A., Topaloglu, B., & Hazar-Bodrumlu, E. (2013). 

Association of passive smoking with dental 

development in young children. European Journal of 

Paediatric Dentistry, 14(3), 215–218. 

Avşar, A., Darka, O., Hazar Bodrumlu, E. & Bek, Y. (2009). 

Evaluation of the relationship between                           

passive smoking and salivary electrolytes, protein, 

secretory IgA, sialic acid and amylase in young 

children. Archives of Oral Biology, 54(5), 457–463.  

https://doi.org/10.1016/j.archoralbio.2009.01.017  

Avşar, A., Darka, O., Topaloğlu, B., & Bek, Y. (2008). 

Association of passive smoking with caries and related 

salivary biomarkers in young children. Archives of 

Oral Biology, 53(10), 969–974.  

Bartal, M. (2001). Health effects of tobacco use and 

exposure. Monaldi Archives For Chest Disease, 56(6), 

545–554. 

 

 

Bernabé, E., MacRitchie, H., Longbottom, C., Pitts, N. B., & 

Sabbah, W. (2017). Birth weight, breastfeeding, 

maternal smoking and caries trajectories. Journal of 

dental research, 96(2), 171–178.  

https://doi.org/10.1177/0022034516678181  

Chan-Yeung, M., & Dimich-Ward, H. (2003). Respiratory 

health effects of exposure to environmental tobacco 

smoke. Respirology (Carlton, Vic.), 8(2), 131–139.  

Chin, J. R., Kowolik, J. E., & Stookey, G. K. (2015). Dental 

caries in the child and adolescent. McDonald and 

Avery’s Dentistry for the Child and Adolescent, 155-

176. 

https://doi.org/10.1016/b978-0-323-28745-6.00009-0  

Ersu, R., Arman, A. R., Save, D., Karadag, B., Karakoc, F., 

Berkem, M., et al. (2004). Prevalence of snoring and 

symptoms of sleep-disordered breathing in primary 

school children in istanbul. Chest, 126(1), 19–24.  

Florescu, A., Ferrence, R., Einarson, T., Selby, P., Soldin, O., & 

Koren, G. (2009). Methods for quantification of 

exposure to cigarette smoking and environmental 

tobacco smoke: Focus on developmental 

toxicology. Therapeutic Drug Monitoring, 31(1), 14–

30.  

Gilman, S. E., Martin, L. T., Abrams, D. B., Kawachi, I., 

Kubzansky, L., Loucks, E. B., et al. (2008). 

Educational attainment and cigarette smoking: A 

causal association? International Journal of 

Epidemiology, 37(3), 615–624.  

González-Valero, L., Montiel-Company, J. M., Bellot-Arcís, C., 

Almerich-Torres, T., Iranzo-Cortés, J. E., & Almerich-

Silla, J. M. (2018). Association between passive 

tobacco exposure and caries in children and 

adolescents. A systematic review and meta-

analysis. PloS one, 13(8), e0202497.  

https://doi.org/10.1371/journal.pone.0202497  

Harris, R., Nicoll, A. D., Adair, P. M., & Pine, C. M. (2004). 

Risk factors for dental caries in young children: A 

systematic review of the literature. Community Dental 

Health, 21(1 Suppl), 71–85. 

Jenkins, R. A., Tomkins, B., & Guerin, M. R. (2000). The 

Chemistry of Environmental Tobacco Smoke: 

Composition and Measurement. CRC Press. 

John, E. M., Savitz, D. A., & Sandler, D. P. (1991). Prenatal 

exposure to parents' smoking and childhood 

cancer. American Journal of Epidemiology, 133(2), 

123–132.  

Majorana, A., Cagetti, M. G., Bardellini, E., Amadori, F., Conti, 

G., Strohmenger, L., et al. (2014). Feeding and 

smoking habits as cumulative risk factors for early 

childhood caries in toddlers, after adjustment for 

several behavioral determinants: A retrospective 

study. BMC Pediatrics, 14, 45.  

https://doi.org/10.1186/1471-2431-14-45  

Mosharrafian, S., Lohoni, S., & Mokhtari, S. (2020). 

Association between dental caries and passive 

smoking and its related factors in children aged 3-9 

years old. International Journal of Clinical Pediatric 

Dentistry, 13(6), 600–605.  

Nakayama, Y., & Mori, M. (2015). Association of 

environmental tobacco smoke and snacking habits 

with the risk of early childhood caries among 3-year-

old Japanese children. Journal of Public Health 

Dentistry, 75(2), 157–162.  

https://doi.org/10.1111/jphd.12085  

 

 

https://doi.org/10.1177/0022034516678181 
https://doi.org/10.1016/b978-0-323-28745-6.00009-0 
https://doi.org/10.1371/journal.pone.0202497 
https://doi.org/10.1186/1471-2431-14-45 
https://doi.org/10.1111/jphd.12085 


Hazar Bodrumlu et al                                                                                            Passive Smoking and Caries in Children 

 

 

BAUN Health Sci J, 2024; 13(2): 310-316 316 

 

Nayani, A. A., Iqbal, R., Azam, S. I., Khan, F. R., Khan, A. H., 

Janjua, N., et al. (2018). Association between 

environmental tobacco smoke and dental caries 

amongst 5-14 years old children in Karachi, 

Pakistan. JPMA. The Journal of The Pakistan Medical 

Association, 68(2), 203–209. 

Nazar, G. P., Lee, J. T., Arora, M., & Millett, C. (2016). 

Socioeconomic inequalities in secondhand smoke 

exposure at home and at work in 15 low- and middle-

income countries. Nicotine & Tobacco Research: 

Official journal of the Society for Research on 

Nicotine and Tobacco, 18(5), 1230–1239.  

https://doi.org/10.1093/ntr/ntv261  

Orton, S., Jones, L. L., Cooper, S., Lewis, S., & Coleman, T. 

(2014). Predictors of children's secondhand smoke 

exposure at home: A systematic review and narrative 

synthesis of the evidence. PloS one, 9(11), e112690.  

 https://doi.org/10.1371/journal.pone.0112690  

Patil, A. (2016). Secondhand smoke: A man-made disaster to 

oral health of children!. Children, 5(12), 13258-13261 

Strauss R. S. (2001). Environmental tobacco smoke and serum 

vitamin C levels in children. Pediatrics, 107(3), 540–

542.  

Tanaka, K., Miyake, Y., & Sasaki, S. (2010). Intake of dairy 

products and the prevalence of dental caries in young 

children. Journal of Dentistry, 38(7), 579–583.  

Tanaka, S., Shinzawa, M., Tokumasu, H., Seto, K., Tanaka, S., 

& Kawakami, K. (2015). Secondhand smoke and 

incidence of dental caries in deciduous teeth among 

children in Japan: population based retrospective 

cohort study. BMJ (Clinical Research Ed.), 351, 

h5397.  

https://doi.org/10.1136/bmj.h5397  

Touger-Decker, R., & van Loveren, C. (2003). Sugars and 

dental caries. The American Journal of Clinical 

Nutrition, 78(4), 881S–892S.  

Umutlu, S. (2022). Ebeveynlere verilen planlı eğitimin ev 

ortamında sigara içilme durumuna ve 0-5 yaş arası 

çocuklarin pasif içicilik maruziyetine etkisi. Yüksek 

Lisans Tezi, Sivas Cumhuriyet Üniversitesi, Sivas. 

Williams, S. A., Kwan, S. Y., & Parsons, S. (2000). Parental 

smoking practices and caries experience in pre-school 

children. Caries Research, 34(2), 117–122.  

World Health Organization. (2009). WHO report on the global 

tobacco epidemic, 2009: Implementing smoke-free 

environments. World Health Organization. 

https://doi.org/10.1093/ntr/ntv261 
 https:/doi.org/10.1371/journal.pone.0112690 
https://doi.org/10.1136/bmj.h5397 


 

BAUN Health Sci J, 2024; 13(2): 317-323 317 

 

 

ORİJİNAL MAKALE / ORIGINAL ARTICLE    

                                      

Balıkesir Sağlık Bilimleri Dergisi / BAUN Sağ Bil Derg 

Balıkesir Health Sciences Journal / BAUN Health Sci J 

ISSN: 2146-9601- e ISSN: 2147-2238 

Doi: https://doi.org/10.53424/balikesirsbd.1396096  

  

Pressure Ulcer in Intensive Care, Still? 

 

Lütfiye Nur UZUN 1, Hümeyra HANÇER TOK 2 

 

1Bolu Provincial Health Directorate 
2Sivas Cumhuriyet University, Susehri School of Health-Department of Nursing 

Geliş Tarihi / Received: 25.11.2023, Kabul Tarihi / Accepted: 06.03.2024 

 
ABSTRACT 

Objectives: The aim of this study was to determine the prevalence of pressure ulcers, alongside pressure ulcer risks, sites, stages and 

risk factors in patients treated in tertiary intensive care units. Material and Methods: This study had a retrospective-descriptive 

design. The population of this study consisted of N=424 patients followed up in the tertiary intensive care unit of a state hospital 

between May 1 2022-May 1 2023. An informational form and Braden Scale for Predicting Pressure Ulcer Risk were used as data 

collection tools. Data collection was performed retrospectively via electronic health records. Means±standard deviation, numbers, 

percentages, and Kruskal-Wallis, Mann-Whitney U and Spearman's rho tests were used to analyze the data. Results: In this patient 

population, the total prevalence of pressure ulcers was 35.4% (n=150), the prevalence of hospital-acquired pressure ulcers was 12.9% 

(n=55), and the prevalence of existing pressure ulcers was 22.4% (n=95). All in all, 49.3% of patients had stage II pressure ulcers. 

The most common site of pressure ulcers was the sacrococcygeal region (65.3%). The mean Braden Scale for Predicting Pressure 

Ulcer Risk score was 10.56±1.6. Conclusion: The patients in this study were considered at risk for pressure ulcers.  The results of 

this study highlight the importance of pressure ulcer risk identification, assessment, and strategies for intensive care patients. Today, 

the majority of patients still have pressure ulcer.  Therefore, this study is important in terms of including up-to-date data.  

Keywords: Pressure ulcers, Intensive Care Units, Prevalence. 

 

 

Yoğun Bakımda Basınç Ülseri, Hala? 
 

ÖZ 

Amaç: Bu çalışma üçüncü basamak yoğun bakım ünitesinde tedavi gören hastaların basınç yarası gelişme durumları, basınç yarası 

risk düzeyi, basınç yarası gelişen bölgeleri, basınç yarası evreleri ve ilişkili olabileceği düşünülen risk faktörlerini belirlemek 

amacıyla yapılmıştır. Materyal ve Metot: Bu çalışma, retrospektif-tanımlayıcı olarak yapılmıştır. Çalışmanın evrenini “01.05.2022-

01.05.2023” tarihleri arasında bir devlet hastanesinin üçüncü basamak yoğun bakım ünitesinde takip edilen N=424 hasta 

oluşturmuştur. Veri toplama aracı olarak; veri toplama formu ve Braden Basınç Ülseri Risk Değerlendirme Ölçeği kullanılmıştır. 

Veri toplama işlemi elektronik sağlık kayıtları üzerinden retrospektif olarak gerçekleştirilmiştir. Verilerin analizinde ortalama 

standart sapma, sayı, yüzde, Kruskal-Wallis, Mann-Whitney U ve Spearman's rho testleri kullanılmıştır. Bulgular: Bu hasta 

popülasyonunun basınç yarası prevalansı %35.4 (n=150), hastaların hastanede tedavi görürken basınç yarası gelişme prevalansı 

%12.9 (n=55), servise yatış öncesi basınç yarası gelişme prevalansı %22.4 (n=95) olarak hesaplanmıştır. Hastaların %49.3’ünde evre 

II basınç yarası geliştiği ve en çok %65.3 ile sakrokoksigeal bölgede basınç yarası oluştuğu görülmüştür. Bu çalışmaya dahil edilen 

hastaların Braden Basınç Ülseri Risk Değerlendirme Ölçeği puan ortalamaları 10.56 ±1.6’dır. Sonuç: Bu çalışmadaki hastaların 

basınç ülseri açısından risk altında olduğu kabul edildi. Bu çalışmanın sonuçları, yoğun bakım hastaları için basınç ülseri riskinin 

tanımlanması, değerlendirilmesi ve stratejilerinin önemini vurgulamaktadır. Günümüzde hastaların büyük çoğunluğunda hâlâ basınç 

ülseri bulunmaktadır. Bu nedenle bu çalışma güncel verileri içermesi açısından önemlidir. 
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INTRODUCTION 

Pressure ulcers are localized areas of injury to the skin 

or subcutaneous soft tissues, most often on bony 

prominences, occurring as a result of intense and 

prolonged pressure or shearing (Haesler, 2019). 

Pressure ulcers can cause pain, poor quality of life, 

limited mobility, loss of productivity, social isolation, 

and depression. In addition, the incidence of pressure 

ulcers is considered as a parameter of nursing care 

quality that affects mortality-morbidity, patient safety, 

and care procedures (Hajhosseini et al., 2020; Kıraner et 

al., 2016). Despite expenditures (labor, money, time) on 

prevention and treatment, pressure ulcers are still 

prevalent (Hajhosseini et al., 2020; Song et al., 2020). 

The frequency of hospital-acquired pressure ulcers is 

reported to be 12.8% (Li et al., 2020), while this rate 

can be as high as 18.8% in intensive care units (Osis & 

Diccini, 2020). Evidence suggests that intensive care 

patients have a higher risk of pressure ulcers than other 

patient groups (Fatma & Dikmen, 2017).  Conditions 

common in intensive care patients, such as clinical 

instability, sedation, mechanical ventilation, multiple 

treatments, limited physical activity and nutrition, 

perfusion disorders, comorbidities, and conditions that 

disrupt body integrity, such as incontinence and 

diarrhea, make these patients more vulnerable to 

pressure ulcers (Jomar et al., 2019). A risk assessment is 

necessary to determine the danger of pressure ulcers and 

the means of preventing their progression to later stages. 

The Health Quality Standards Version 6.1 published by 

the Department of Health Quality, Accreditation and 

Employee Rights of the General Directorate of Health 

Services of Türkiye indicates that patients receiving 

treatment in hospitals should be assessed for risk of 

pressure ulcers with evidence-based scales, and 

measures should be taken to prevent pressure ulcers 

according to the determined risk. The prevalence of 

pressure ulcers are also recorded and monitored in 

intensive care units to evaluate and improve the quality 

of patient care (Sağlık Hizmetleri Genel Müdürlüğü & 

Sağlıkta Kalite Akreditasyon ve Çalışan Hakları Dairesi 

Başkanlığı, 2020). Assessing pressure ulcer risk of 

patients in intensive care units and taking necessary 

precautions are a sign of effective nursing care (Karaca 

Sivrikaya & Sarıkaya, 2020). 

This study aimed to determine the prevalence of 

pressure ulcers, pressure ulcer risks, sites, stages and 

risk factors in patients treated in tertiary intensive care 

units.  

 

MATERIALS AND METHODS 

Study type 

This study was retrospective-descriptive in design. 

Study group 

The population of this study consisted of N=424 patients 

followed up in the tertiary intensive care unit of a state 

hospital between May 1, 2022 and May 1, 2023. The 

study group included n=150 patients who were admitted 

to the clinic with existing pressure ulcers or had hospital-

acquired pressure ulcers, were 18 years of age or older, 

and whose data was accessed through electronic health 

records.  

Data collection tools 

Data Collection Form: This form consisted of 11 

questions prepared by the researchers inquiring about the 

patient's gender, age, body mass index (BMI), intubation 

status, chronic diseases, length of hospitalization, mode 

of admission, site and stage of their pressure ulcers, and 

whether these ulcers developed before or after admission.  

Braden Pressure Ulcer Risk Assessment Scale: This 

scale was developed by Braden and Bergstorm (1987). It 

has six dimensions, and it can be used for a wide age 

range of patients. These dimensions are sensory 

perception (4 points), skin moisture (4 points), mobility 

(4 points), physical activity (4 points), nutrition (4 points) 

and friction (3 points). The score range is 6 to 23; 12 

points and below is considered high risk; 13-14 points 

demonstrates a moderate risk; and 15-16 points 

constitutes a mild risk (Bergstrom, 1987; Fırat Küçük & 

Sucudağ, 2017).  

Data collection  

The electronic health records (N=424) for patients treated 

in the tertiary intensive care unit between May 1, 2022 

and May 1, 2023 were examined retrospectively. Data on 

gender, age, BMI, intubation status, chronic diseases, 

length of hospitalization, mode of admission, Braden 

Scale scores, site and stage of pressure ulcers and 

whether these ulcers occurred before or after admission 

was recorded and examined for patients (n=150) who had 

pressure ulcers. 

Statistical analysis 

Data was analyzed with using SPSS Version 25.  Age, 

BMI, length of hospitalization, and Braden Scale scores 

were presented as means±standard deviation. Percentages 

and frequencies were used to evaluate gender, intubation 

status, chronic diseases, mode of admission, site and 

stage of pressure ulcers, whether pressure ulcers occurred 

before or after admission. A histogram graph of 

skewness-kurtosis values were used to test the normality 

of distribution of Braden Scale scores (Akgül, 2005). 

Since the data were not normally distributed, Kruskal-

Wallis, Mann-Whitney U and Spearman's rho tests were 

used to analyze the data. The findings were evaluated at a 

95% confidence interval, and a significance of p<0.05 

was considered to be significant.  

Ethical considerations 

Written permission was obtained from the institution 

where the study was conducted. Approval (2023/151) 

was obtained from the clinical research ethics committee. 

 

RESULTS 

Of the students, 56.1% were nursing students. It was 

found that 63.3% of these patients had existing pressure 

ulcers prior to being admitted to the intensive care unit, 

and the 36.7% of these patients had hospital-acquired 

pressure ulcers. The prevalence of pressure ulcers in this 

patient population was 35.4% (n=150 of N=424). While 

the incidence of hospital-acquired pressure ulcers in the 

intensive care unit was 12.9%, 22.4% of patients admitted 

to the clinic had already pressure ulcers. 
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Table 1. Some demographic characteristics of the patients and their relationship with Braden Scale scores 

(n=150). 

 

aCirculatory: anemia, arrest, hypotension, heart failure, cardiac arrest, subdural hematoma, CVA 

Respiratory: COPD, pneumonia, respiratory failure, dyspnea 

Infectious: Covid-19, sepsis, Other: Alzheimer’s, malnutrition, confusion, pressure ulcer, femur fracture, cancer, coma 
Renal: chronic renal failure, acute renal failure,  
b Mann-Whitney U, cKruskal-Wallis, d Spearman's rho 

Some demographic characteristics of the patients and 

the results of Braden Scale score analysis are shown in 

Table 1. Accordingly, 48.0% of the patients were 

female, and 61.3% were intubated. Body mass index 

results suggested that 23.3% of the patients were obese 

and 88% had chronic diseases.  Hospitalization data 

indicated that 42.7% of patients were hospitalized due 

to respiratory diseases, and 66.0% of patients were 

transferred from another ward. The mean age was 

77.77± 13.10 years, and mean length of hospitalization 

was 22.02±19.7 days. The mean Braden Scale score was 

10.56±1.6. There was no significant relationship 

between gender, intubation, body mass index, chronic 

diseases, mode of admission, diagnosis at admission, 

age, length of hospitalization and the Braden Scale 

scores (Table 1). 

Table 2 shows data on the pressure ulcers of patients. 

Accordingly, 49.3% of patients had stage II pressure 

ulcers and the most common site of pressure ulcers was 

the sacrococcygeal region (65.3%). 

 

Demographic characteristics n % Braden Scale  Statistics  

Gender  

Female  72 48.0 10.47±1.5 Ub=2699.00, 

Z=-0.423, 

p=0.673 
Male  78 52.0 10.64±1.7 

Intubation  

Yes  92 61.3 10.51±1.5 Ub=2580.00, 

Z=-0.350 

p=0.726 
No  58 38.7 10.63±1.7 

Body Mass Index 

Underweight 2 1.3 9.50±.0.7 X2=4.592c, 

df=4 

p=0.332 
Healthy  60 40.0 10.53±1.7 

Overweight  50 33.4 10.40±1.3 

Obese  35 23.3 10.74±1.7 

Morbidly obese  3 2.0 12.33±2.0 

Chronic diseases  

Yes  132 88.0 10.56±1.6 Ub=1145.00, 

Z=-0.256 

p=0.798 
No  18 12.0 10.50±1.65 

Mode of admission  

From emergency ward  51 34.0 10.35±1.5 Ub=2243.00, 

Z=-1.151 

p=0.250 
Transferred between wards  99 66.0 10.66±1.7 

Diagnosis at admission a     

Circulatory diseases  36 24.0 10.47±1.5  

X2=6.718c, 

df=4 

p=0.152 

Respiratory diseases  64 42.7 10.87±1.8 

Infectious diseases  23 15.3 10.08±1.1 

Other  18 12.0 9.94±0.9 

Renal diseases  9 6.0 11.11±1.8 

When the pressure ulcer occurred     

After admission  55 36.7 10.36±1.2 Ub=2460.00, 

Z=-0.613 

p=0.540 
Before admission 95 63.3 10.67±1.7 

Age  77.77± 13.1 (21-94) years r=0.064d 

p=0.435 

Length of hospitalization  22.02±19.7 (1-97) days r=0.092d 

p=0.263 

Braden Scale Mean Score   10.56 ±1.60 (6-16) points r=-d 

p=1 
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Table 2. Data on the pressure ulcers of patients (n=150). 

 
 Total (n=150)  Patients with hospital-

acquired pressure ulcers 

 (n=55) 

Patients with existing 

pressure ulcers (n=95) 

Variable  n % n % n % 

Pressure ulcer stage        

Stage I 31 20.7 10 18.2 21 22.1 

Stage II  74 49.3 31 56.4 43 45.3 

Stage III 30 20.0 13 23.6 17 17.9 

Stage IV  15 10.0 1 1.8 14 14.7 

Dorsala       

No 135 90.0 53 96.4 82 86.3 

Yes  15 10.0 2 3.6 13 13.7 

Elbowsa       

No 145 96.7 54 98.2 91 95.8 

Yes  5 3.3 1 1.8 4 4.2 

Sacrococcygeala       

No 52 34.7 12 21.8 40 42.1 

Yes  98 65.3 43 78.2 55 57.9 

Femur laterala       

No 133 88.7 53 96.4 80 84.2 

Yes  17 11.3 2 3.6 15 15.8 

Hipa       

No 134 89.3 51 92.7 83 87.4 

Yes  16 10.7 4 7.3 12 12.6 

Heela       

No 134 89.3 51 92.7 83 87.4 

Yes  16 10.7 4 7.3 12 12.6 

Side of the foota       

No 134 89.3 52 94.5 82 86.3 

Yes  16 10.7 3 5.5 13 13.7 

End of the shouldera       

No 144 96.0 51 92.7 93 97.9 

Yes  6 4.0 4 7.3 2 2.1 

a: Some patients had pressure ulcers in more than one region. 

DISCUSSION 

In this study, no significant relationship was found 

between gender, intubation, body mass index, chronic 

diseases, mode of admission, diagnosis at admission, 

age and length of hospitalization and pressure ulcer risk 

(Table 1). Other studies on intensive care patients also 

suggest that gender and pressure ulcer incidence are not 

related (Amini et al., 2022; Farid et al., 2022). However, 

Avşar and Karadağ (2016) reported that female patients 

in intensive care had a higher level of risk than male 

patients (Avşar & Karadağ, 2016). Kopp et al. (2011) 

also indicated that there was no association between 

advanced age and risk of pressure ulcers, although they 

examined patients older than 70 years who underwent 

surgery for hip fracture (Kopp et al., 2011). In contrast, 

some studies show that pressure ulcer risk increases 

with age (Ness et al., 2018; Webster et al., 2015). A 

study conducted with surgical patients suggested that 

low BMI posed a risk for pressure ulcers (Aloweni et 

al., 2019), while another study reported that patients 

with high BMI (obese) were at risk for pressure ulcers 

(Ness et al., 2018). Strazzieri‐Pulido et al. (2019) found 

that intubated patients were 3.5 times more likely to 

have pressure ulcers, and each day of hospitalization 

increased the risk of pressure ulcers by 10.9% 

(Strazzieri‐Pulido et al., 2019). In addition, there are 

studies reporting that variables of having comorbid 

diseases (Bilik & Çömez, 2017), mode of admission and 

diagnosis at admission (Ateşgöz et al., 2022) increase 

the risk of pressure ulcers. It is not clear whether 

pressure ulcers are preventable in intensive care 

patients. Patient characteristics and non-modifiable risk 

factors such as age, gender, weight, and disease severity 

complicate this issue (Cox, 2017; Edsberg et al., 2014). 

Jacq et al. (2021) explained that there is no consensus 

on which risk factors affect risk of pressure ulcers in 
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patients receiving treatment in critical services such as 

intensive care units. They attributed this to the 

heterogeneity of the critical patient population of 

intensive care units (Jacq et al., 2021). Despite the lack 

of consensus and the inconclusive results obtained from 

this study, the identification of risk factors that 

independently predict pressure ulcers among intensive 

care patients should be considered important for 

targeted pressure ulcer prevention interventions.   

In this study, the prevalence of pressure ulcers was 

found to be 35.4% in patients followed up in the 

intensive care unit, and 12.9% of these occurred after 

admission to the intensive care unit. Labeau et al. 

(2021) found that the total and hospital-acquired 

prevalence of pressure ulcers was 26.6% and 16.2%, 

respectively (Labeau et al., 2021). Cox et al. (2017) 

reported in their systematic review that the overall 

prevalence of pressure ulcers for intensive care patients 

in the United States was 14.3%, while the prevalence of 

hospital-acquired pressure ulcers was 5.85% (Cox, 

2017). In a European study, it was reported that the 

prevalence of pressure ulcers in intensive care units 

varied between 14% and 42% (De Laat et al., 2006). In 

contrast, a multicenter study conducted in Türkiye 

found prevalence of pressure ulcers to be 11.43% 

(Sayan et al., 2020). There is considerable heterogeneity 

between study results regarding pressure ulcer 

prevalence, incidence, and rate of hospital-acquired 

cases (Li et al., 2020). Determining the prevalence of 

pressure ulcers is important for understanding the 

current condition of health care and further health care 

planning (Tubaishat et al., 2018). Prior studies suggest 

that intensive care patients are at high risk for pressure 

ulcers due to disease-specific complexities as well as the 

multitude of advanced technologies used in intensive 

care units (Cox, 2017). The difference between 

prevalence values found in this study and those found in 

other studies (Cox, 2017; Labeau et al., 2021; Sayan et 

al., 2020) may be due to differences between patient 

populations and health care conditions of different 

countries. The results of this study highlight the need to 

focus on pressure ulcers in critical intensive care 

patients. Care must be taken to determine the risk of 

pressure ulcers and provide nursing care to prevent 

these ulcers according to assessed risk levels. 

As a result of this study, it was found that 49.3% of the 

tertiary intensive care patients had stage II pressure 

ulcers, and that most had cropped up in the 

sacrococcygeal region (65.3%). Other studies have 

shown that the sacrococcygeal region is the most 

common site for pressure ulcers, and that most of them 

are stage II (Cox, 2017; Kıraner et al., 2016; Li et al., 

2020; Sayan et al., 2020; Strazzieri‐Pulido et al., 2019). 

The results of this study were consistent with the 

literature, supporting the notion that pressure ulcers are 

an important and ongoing problem. The fact that most 

pressure ulcers are identified as stage II may be due to 

nurses' inability to recognize stage I pressure ulcers. 

This draws attention to the importance of continuous 

skin evaluation for pressure ulcers, and learning to 

recognize the appearance of stage I pressure ulcers so 

that their progression can be prevented.  

The pressure ulcer risk of intensive care patients was 

evaluated in this study, using the Braden Scale for 

Predicting Pressure Ulcer Risk, and results showed that 

the pressure ulcer risk was high. Early detection of the 

patients' pressure ulcer risk status via the Braden Scale 

score is useful in combination with appropriate nursing 

care practices and preventive measures. It is also worth 

noting that the progression of the wound stage is 

slowed, and the development of pressure ulcers are 

reduced when good judgment is used by nurses (Sayan 

et al., 2020). Primary responsibility for the care of 

intensive care patients belong to nurses. In addition, the 

high prevalence of pressure ulcers in this high-risk 

patient group, pressure ulcers most commonly being 

stage II and the sacrococcygeal region being the most 

common site of pressure ulcers are of concern. Thus, it 

is recommended to bring attention to pressure ulcer risk 

through in-service training for nurses.   

 

Limitations of study 

This study was conducted in an intensive care unit 

located in a single center. Research data were collected 

retrospectively through electronic health records. For this 

reason, the patients and their data included in this study 

were considered for limitations. 

 

CONCLUSION 

As a result of this study, no significant relationships of 

gender, intubation, body mass index, chronic diseases, 

mode of admission, diagnosis at admission, age and 

length of hospitalization were found with the Braden 

Scale scores. One-third of the general patient population 

had pressure ulcers, and most pressure ulcers were stage 

II. Pressure ulcers were most common in the 

sacrococcygeal region. The patients in this study were 

considered at risk for pressure ulcers.  The results of this 

study highlight the importance of pressure ulcer risk 

identification, assessment, and strategies for intensive 

care patients. Today, the majority of patients still have 

pressure ulcer.  Therefore, this study is important in 

terms of including up-to-date data. 

According to the results of this study; It is 

recommended that patients treated in tertiary intensive 

care units are considered to be at high risk for the 

development of pressure ulcers, and appropriate 

precautions should be taken. Furthermore, awareness 

about the stages of pressure ulcers should be increased, 

and training should be organized to detect pressure 

ulcers at stage I level. Moreover, studies to determine 

the prevalence of pressure ulcers should be continued at 

regular intervals. 
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ABSTRACT 

Objective: This study aimed to draw a science mapping of research trends, current topics in artificial intelligence in nursing, and the 

information structure of the literature using bibliometric methods. Materials and Methods: This was a bibliometric study. Study data 

were collected from WoSCC on August 08, 2023. Analyses were made through science mapping, Microsoft Excel, and VOSviewer. 

Results: The study included 316 publications dated 1984-2023. There was a rapid increase in the publications and citations from 2018-

2023. Related publications were made by 1148 authors, and CIN-Computers, Informatics, Nursing was the journal published and cited 

most, among others. Thirty-one countries contributed to the publications, of which 45.2% were produced in the USA. In recent years, 

the topics have been patient safety, depression, ChatGPT, and Chatbot. Conclusion: This bibliometric study shows a synergy between 

the general policies of countries on Artificial Intelligence in recent years and the increasing number of publications in the last four 

years. However, this study also reveals that research on artificial intelligence in nursing is nascent. Managers and research nurses 

should lead the use of AI applications in nursing services management and nursing training and encourage research on the topic.  

Key Words: Artificial Intelligence, Nursing, Bibliometric Analysis, Research Trends, VOSviewer. 

 

 

 

Hemşirelikte Yapay Zekâ Araştırmalarında Trendler ve Güncel Konular: Bibliyometrik 

Analiz ve Bilimsel Haritalama 
ÖZ 

Amaç: Bu çalışma, hemşirelikte yapay zekâ alanında yapılan çalışmaların araştırma trendlerini, mevcut konularını ve literatürün bilgi 

yapısını bibliyometrik yöntemlerle bilim haritasını ortaya çıkarmayı amaçlamıştır. Gereç ve Yöntem: Bu bibliyometrik bir çalışmadır. 

Çalışmanın verileri, 8 Ağustos 2023 tarihinde Web of Science Core Collection veri tabanından toplandı. Verilerin analizinde bilimsel 

haritalama analizi yapıldı, Microsoft Excel ve VOSviewer programları kullanıldı.  Bulgular: Çalışmaya 1984-2023 yılları arasında 

316 yayın dahil edildi. 2018-2023 yılları arasında yayın ve atıf sayısında hızlı bir artış olduğu bulundu. Alandaki yayınların 1148 yazar 

tarafından gerçekleştirildiği ve dergiler arasında en çok yayın ve atıf alan "CIN-Computers, Informatics, Nursing" dergisinin olduğu 

belirlendi. Yayınlara 53 farklı ülkenin katkı sağladığı ve bu yayınların %45.2'sinin Amerika Birleşik Devletleri'nde üretildiği belirlendi. 

Son yıllarda güncel konular hasta güvenliği, depresyon, ChatGPT ve Chatbot idi. Sonuç: Bu bibliyometrik çalışma, son yıllarda 

ülkelerin yapay zekâ konusunda belirledikleri genel politikalar ile son dört yılda artan yayın sayısı arasında bir sinerji oluştuğunu 

göstermektedir. Bununla birlikte, yapay zekâ çalışmalarının hemşirelik alanında yeni ve henüz kuluçka döneminde bir alan olduğunu 

ortaya koymaktadır.  Yönetici ve araştırmacı hemşireler yapay zekâ uygulamalarının hemşirelik hizmetleri yönetiminde ve hemşirelik 

eğitiminde kullanımına yönelik önderlik etmeli ve konuyla ilgili araştırmaların yapılmasını teşvik etmelidir. 
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INTRODUCTION 

The continuous development of technology and the rapid 

emergence of artificial intelligence (AI) has significantly 

impacted several fields, including nursing (Korkmaz et 

al., 2023; Topol, 2019). AI, typically defined as the 

development of computer systems capable of performing 

tasks that require human intelligence (Janiesch et al., 

2021), has been increasingly integrated into nursing 

practices due to its potential to enhance patient care and 

health outcomes (Konttila et al., 2019). 

AI applications in nursing have recently broadened to 

encompass diverse technologies. This includes machine 

learning algorithms for predictive analytics, natural 

language processing for electronic medical records, and 

robotic systems for patient care (Bates et al., 2020). As 

Bates et al. (2020) identified, foundational AI 

technologies such as machine learning, deep learning, 

expert systems, and robotics have a historical 

significance in nursing and are pivotal in forging its 

future. The application of these technologies in nursing 

care has been noted to have increased recently (Jeong, 

2020). 

According to Kwon et al. (2019), machine learning, as a 

critical component of AI, emphasizes data analysis for 

making precise predictions, paving the way for enhanced 

clinical decision-making and advancing nursing science. 

This approach to leveraging clinical data represents just 

one aspect of AI's application in nursing. Deep learning, 

an extension of machine learning, employs multi-layered 

artificial neural networks, contributing to developing 

"deep" neural networks, a method renowned for its depth 

and complexity (Jeong, 2020). Additionally, expert 

systems mimic the decision-making capabilities of 

human experts by utilizing extensive knowledge bases 

and inferential reasoning, further broadening AI's 

application in nursing (Aristoteles et al., 2023). 

Integrating these AI technologies within nursing yields 

numerous benefits, directly impacting patient care and 

the nursing profession. For instance, machine learning 

and deep learning facilitate the streamlined collection 

and monitoring of vital signs (Bose et al., 2019; Kwon et 

al., 2019) and the accelerated diagnosis of conditions 

such as falls and pressure ulcers (Easton-Garrett et al., 

2020; Sullivan et al., 2019). Expert systems enhance 

decision-making, enabling more accurate and timely 

nursing diagnoses (Courtney et al., 2008).  

ChatGPT has emerged as an innovative tool in nursing 

education and practice in recent years. It is being used for 

evaluating student performance in education (Bahroun et 

al., 2023; Javaid et al., 2023) and as an interactive 

resource in patient education (Gunawan, 2023). 

Additionally, it offers significant support in practice by 

providing nurses with quick access to information on 

medications and medical interventions (Ahmed, 2023). 

These innovations can improve clinical decision-making, 

facilitate administrative duties, simplify patient 

monitoring, and support patient education and self-

management (Davenport & Kalakota, 2019). 

Furthermore, they can reduce nurses' workloads, simplify 

their routines, save time for patient care activities, and 

allow healthier data to be obtained and analyzed faster 

(Pepito & Locsin, 2019). Considering all these aspects, 

AI applications will have a significant and positive 

impact on making nursing applications more efficient 

and safer, reducing costs, losses, and the duration of 

hospitalization due to medical errors in nursing services, 

and improving the quality of nursing care (Robert, 2019).  

While AI's integration into nursing practices continues to 

gain momentum, ethical considerations, including its 

effect on patient confidentiality, data security, and nurse-

patient relationships, have emerged (Stokes & Palmer, 

2020). Researchers have sought answers to such 

questions as “What will happen when these robots take 

part in healthcare?”, “Will robots have the same rights as 

nurses? " "Will robots be our slaves?” “Will robots be 

paid for the work they do?” “Will nurses be held 

responsible for the mistakes made by robots?” and “Can 

robots be loaded with emotion?” (Şendir et al., 2019). 

However, the researchers have not found answers to 

these questions. 

Von Gerich et al. (2021) underscored the increasing 

influence of AI in nursing, highlighting the need to 

explore the opportunities and challenges presented by AI 

technologies in this domain. In this context, bibliometric 

analyses are a robust tool for an in-depth examination of 

AI research in nursing. Recent such analyses, like those 

by Shi et al. (2022) and Chang (2022), have provided 

valuable contributions to the literature. However, there 

remains a need for an updated and comprehensive 

analysis of AI's growing role in nursing.  

This study addresses this gap by detailing the latest 

trends, leading domains, and journals in AI research 

within nursing while shedding light on new research 

directions and focal points. In an era of rapid 

technological advancements, this research seeks to 

understand AI's role in nursing better. Therefore, for 

researchers and professionals wanting a thorough grasp 

of the impact of AI in nursing, this study offers a 

comprehensive perspective, adding to the current 

knowledge in the literature.  

Considering the rising significance of AI in nursing, this 

study seeks to 1) ascertain current publication trends, 2) 

pinpoint dominant research domains and leading 

journals, 3) identify prominent countries, research 

conglomerates, and researchers, and 4) discern emergent 

research trends and current topics. 

The growing significance of bibliometrics in nursing 

research 

In recent years, bibliometric studies have garnered 

significant attention from researchers aiming to gauge the 

quality and volume of research outcomes within nursing. 

As a quantitative method to dissect scientific 

publications, bibliometrics holds paramount significance 

in offering a robust methodology for nursing research 

(Çiçek Korkmaz & Altuntaş, 2022; Kantek & Yeşilbaş, 

2020; Kokol et al., 2018). The reasons for its prominence 

are manifold: 

• Mapping research trends and patterns: 

Bibliometric endeavors offer researchers and 

practitioners invaluable insights, shedding light on 



Çiçek Korkmaz                                                                                      Artificial Intelligence in Nursing 

 

BAUN Health Sci J, 2024; 13(2): 324-338 326 

 

the prevalent research trends, emergent topics, and 

areas of focus in nursing (Yan et al., 2022). Such 

insights mirror the discipline's current trajectory and 

spotlight potential lacunae beckoning further 

exploration (Kokol et al., 2018). 

• Evaluating Research Quality and Impact: 

Bibliometric analyses empower scholars to appraise 

the resonance and caliber of nursing research. This 

is achieved by sifting through citation patterns and 

scrutinizing journal impact factors and other 

pertinent metrics (Downing et al., 2021). Such 

evaluations play a pivotal role in helping researchers 

comprehend the ramifications of their scholarly 

endeavors (Sweileh et al., 2019). 

• Spotlighting Pioneering Authors, Institutions, and 

Journals: Through bibliometrics, one can unveil the 

vanguard of nursing research—be it individual 

scholars, academic institutions, or journals—by 

probing the volume and influence of their 

publications (Kantek & Yeşilbaş, 2020; Yanbing et 

al., 2020). Such revelations are a compass for 

networking, facilitating collaboration, and drawing 

comparisons (Downing et al., 2021). 

• Facilitating interdisciplinary collaboration: 

Nursing, as a discipline, routinely intersects with 

fields such as medicine, psychology, and public 

health (Oerman et al., 2019). Bibliometric 

evaluations can unveil these cross-disciplinary 

synergies, fostering more prosperous collaboration 

across varied research domains (Kokol et al., 2018). 

• Informing decision-making and policy 

development: Policymakers, healthcare strategists, 

nursing managers, and educators can draw immense 

value from bibliometric studies (Galetsi & 

Katsaliaki, 2020). The data extracted serves as a 

lodestar for informed decision-making in resource 

allocation, financial planning, or curriculum design, 

ensuring the nursing sector remains vibrant and 

responsive (Sweileh et al., 2019).  

 

MATERIALS AND METHODS 

Study type 

This bibliometric research study was structured to cover 

the relevant issue by monitoring the following stages 

described by Öztürk (2021, p.47):  

1. Defining the aim of the bibliometric study. 

2. Creating a dataset related to the relevant literature 

(see Figure 1): 

• Selection of the database. 

• Determination of search terms. 

• Application of filtering (inclusion and exclusion 

criteria). 

• Downloading of the dataset. 

3. Conducting the bibliometric analysis and reporting 

the findings: 

• Performance analysis (summarizing the 

performance of prolific research constituents 

using publication, citation, and publication-

citation measures). 

• Science mapping (summarizing the bibliometric 

structure using citation, co-citation, co-

authorship, and co-word analysis). 

4. Interpretation of the analysis results and findings. 

Data collection (identification and selection of the 

publications)  

A comprehensive search was conducted on the Web of 

Science Core Collection (WoSCC) database on August 

08, 2023, using the following search terms: "artificial 

intelligence*," "machine learning," "deep learning*," 

"artificial neural networks*," "expert systems*," "natural 

language processing*," "hybrid intelligence*," and 

"robotic*." Initially, 853121 publications were retrieved 

without limitations on publication dates or languages. 

According to the PRISMA flow diagram, as presented in 

Figure 1, publications were filtered by relevance to the 

nursing field, and the list was reduced to 646. This 

selection was further refined by considering only those 

articles indexed in specific citation databases: "Science 

Citation Index Expanded (SCI-E), "Social Sciences 

Citation Index (SSCI), "And Emerging Sources Citation 

Index (ESCI) " bringing the count to 614 publications. 

Language criteria were applied next, restricting the 

selection to only English language articles (n=598). To 

ensure a focus on high-quality and relevant content, 

criteria were applied to include specific types of works: 

articles, reviews, and editorial materials. This criterion 

reduced the list to 566 publications. Upon a detailed 

review, 250 publications that did not align with the 

study's goals were excluded, leaving 316 publications for 

analysis. The entire search and selection process is 

visually represented in the flowchart provided in Figure 

1. 

Statistical analysis 

The bibliometric data of the selected publications were 

retrieved in TXT format from the WoSCC database. This 

data was subsequently imported into Microsoft Excel and 

VOSviewer software for further analysis. During the initial 

phase, keywords were standardized to ensure consistency. 

Variations in spelling or alternative expressions of the 

same term (for example, "artificial ıntellıgence" versus 

"artificial intelligence" and "nurse" versus "nurse 

staffing") were identified and unified. Any irrelevant or 

nonsensical words (such as "cfır," "cross-") were removed 

to enhance the accuracy of the analysis. VOSviewer 

software was employed to generate network 

visualizations. 

Ethical considerations 

Given the nature of this bibliometric study, no ethics 

committee approval was required. Since bibliometric 

studies use open-access data, they do not require an ethics 

committee event. 
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Figure 1. PRISMA flow diagram of the included publications. 

 

RESULTS 

The following findings were obtained within the study's 

purpose. The study findings are shown in the table and 

figures. 

General trends of publications 

Reviewing the number of publications is essential to 

measure the developmental trend of the AI-related 

research area. In this study, Figure 2 examines the trend 

in the number of publications and citations of AI-related 

publications, primarily in nursing, over the years. 

The first study on AI in nursing was found to be 

published in 1984. Although there was no increase in the 

studies conducted from 1984 to 2015, a gradual increase 

was observed in the number of AI studies as of 2017, and 

272 publications were produced in the last five years 

(2018-2023) and the year 2022 had the most publications 

with 71 studies. The publications had 2210 citations; the 

highest number was achieved in 2022 (609). Moreover, 

the number of citations gradually increased as of 2017, 

853,121 records identified (till 

August 08, 2021) 

646 Publications in the nursing 

category  

Publications in SSCI  

SCI-E, ESCI  
 

Publications in Book Citation Index-

Science, Arts and Humanities Citation 

Index, CPCI-S, and CPCI-SSH were 

excluded. 

Document type article, review 

editorial material,  

Document type letters, book reviews, 

proceeding papers, new items, and 

meeting corrections were excluded.  
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Nursing Category included 

614 publications for eligibility  
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316 Publications included in the 

scoping review 

 

Reasons for exclusion (n = 298)  

• Language non-English 

• Unable to retrieve full-text  

• Unrelated or did not include the 

search terms  

• Publications on surgical robots  

• No direct impact on nurses  

• Duplicate publications 

Keywords: ("artificial intelligence*" 

OR "machine learning" OR "deep 

learning*" OR "artificial neural 

networks*" OR "expert systems*" OR 

"natural language processing*" OR 

"hybrid intelligence*" OR "robotic*" 

Period: till August 08, 2023 

Database: WoSCC 
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and 86.3 of the total citations were carried out in the last 

four years (2018-2023) (Figure 2).  

The studies' publication types from 1984 to 2023 were 

articles (72.7%) and editorial materials (11.5%).  

 

 

 

Figure 2. Yearly trend and citation of publications (1984 to 2023). 

 

Dominant research areas and influential journals 

The publications were found to have been published in 

22 research areas and 100 journals. The nursing field 

(n=316) was the essential inclusion point of the research. 

It was followed by Computer Science Interdisciplinary 

Applications (n=34), Medical Informatics (n=34), 

Management (n=17), and Education Scientific 

Disciplines (n=14), respectively.  

The relevant publication analysis of the journals was 

examined, and many journals stood out. Regarding 

productivity, the top seven journals produced 104 

publications, and 32.9% of all publications were 

produced in these journals. It has been determined that 

the most prolific journal on AI is “CIN-Computers, 

Informatics, Nursing,” which stands out with 34 

publications. “Journal of Nursing Management” ranks 

second with 17 publications, while 'Nurse Education 

Today' is third with 14 publications. The first relevant 

publication was in the “Journal of Nursing 

Administration.” Regarding the journals' number of 

citations per publication, the publications in these 

journals were found to be highly cited (see Figure 3). The 

top three journals that were cited the most were CIN-

Computers, Informatics, Nursing (246 citations), Nurse 

Education Today (245 citations), and Journal of 

Advanced Nursing (212 citations), respectively.  

 

 

Influential countries, research groups, and 

researchers 

The most productive countries and collaborations 

A total of 53 countries contributed to the publications, 

and 50.9% of these countries produced three or more 

publications. The USA produced the highest number of 

publications (143), and its contribution rate to nursing 

was 45.2%. Then China (34 publications), Japan (21 

publications), South Korea (18 publications), and 

Australia (16 publications), respectively, were included 

among the top five countries. The rate of contribution to 

nursing by these top five countries that produced the 

highest number of publications was 73.4%. The USA 

contributed to nursing the most by achieving the highest 

number of citations (1075 citations). England followed 

this country (251 citations), followed by Australia (201 

citations), Japan (151 citations), China (146 citations), 

and Finland (142 citations), respectively. Figure 4 

presents the collaboration networks among the countries. 

The general collaboration among the countries was found 

in three different clusters (in blue, red, and yellow 

colors), and the TLS was found to be 348. The USA had 

the most vital collaboration network with maximum link 

strength (TLS=221). The most robust collaboration 

networks were between the USA and Japan (TLS= 27) 

and between the USA and England (TLS=21) (see Figure 

4). 
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The most productive and influential authors and 

collaborations 

1148 authors produced the publications included in the 

research. Of the publications, 67.4% were produced by 

three or more authors, and most were produced by two 

(49 publications) or four (50 publications) authors. There 

were publications produced by ten or more authors 

(n=15). For example, 35 authors collaborated on an 

article published by Papadopoulos et al. (2023). Only 114 

authors produced more than one publication. Figure 5 

shows the network map of the collaboration among 

authors with two or more publications (Number of 

publications on the left, citations on the right of Figure 

5). Topaz M. was the most productive author (n=11), 

followed by Locsin RC. (n=9). O'Connor S. and Tanioka 

T. had an equal number of publications (n=7) (see Figure 

5). 

Topaz M. received the most citations (n=109), followed 

by O'Connor S. (n=95), and then Finnish researchers 

Coco K. and Rantanen T. with an equal number of 

citations (n=83) each. Coco and Rantanen were found to 

have two publications in collaboration.  

 

 

 

 

Research trends and current topics 

Co-occurrence and analysis of keywords 

The authors used 797 different words in publications. 

Figure 6 shows the visual network map of the keywords 

used at least four times (n=43). The most frequently used 

keywords were AI (76 times), machine learning (54 

times), nursing (50 times), robotics (29 times), and 

natural language processing (15 times). 

The keywords were categorized into four clusters (see 

Figure 6). The first cluster (red color) consisted of the 

following words: “AI, artificial neural network, chatbot, 

ChatGPT, decision support, deep learning, education, 

healthcare, nursing, nursing research, older people, 

robots, simulation." The second cluster (green color) 

consisted of the following words: "big data, cancer, data 

mining, depression, electronic health record, ethics, 

machine learning, prediction, systematic review.” The 

third cluster (blue color) consisted of the following 

words: “aged, anxiety, attitude, care robot, dementia, 

nurses, nursing robotics, robotics, technology,” while the 

fourth cluster (yellow color) consisted of the following 

words: “Decision making, expert systems, mental health, 

natural language processing, nursing informatics, 

pressure ulcer.” The last cluster (lilac color) words: 

“accidental falls, patient safety, risk assessment, 

supervised machine learning.”  

 

 
 

Figure 3. The network of the most influential journals weighted by the number of citations 

 
Figure 6 was created to show the time process of the 

keywords. The most frequently used keywords toward 

2022 were shown in yellow (on the right of Figure 6), 

whereas the most frequently used keywords toward 2016 

were shown in purple (on the left of Figure 6). Regarding 

the periods, the initial words were "nursing informatics," 

"expert systems," "decision making," and "data mining." 

However, the words "patient safety," "depression," 

"ChatGPT," and "Chatbot" have been updated in recent 

years. 
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Highly cited publications 

This study found that 11 publications cited were 

produced by 43 researchers (Table 1). The article entitled 

"Predicting pressure injury in critical care patients: a 

machine-learning model " by Alderson et al. (2018) was 

the most-cited publication (76 citations). In this 

publication, the authors developed a model using 

machine learning approaches to predict the risk of 

pressure injuries in surgical intensive care patients. The 

publication by O'Connor (2023), which investigated the 

positive and negative roles of AI chatbots like ChatGPT 

in nursing education, ranked second with 73 citations. 

Two publications had the same number of citations. 

Therefore, the contents of the 11 publications that were 

cited most were examined. The contents of the 11 most 

cited publications were examined. Among these 

publications, six addressed the direct applications of 

technology and AI in nursing and healthcare, covering 

areas like machine learning, AI platforms, robotics, data 

mining, and natural language processing. The remaining 

five publications delved into the implications and 

considerations of these technologies for nursing practice 

and education, encompassing themes such as the future 

of nursing in a technologically advanced world, 

simulation-based education, and attitudes towards 

robotics in healthcare. (Please see the author's word 

analysis for further detail). 

 

 

Figure 4. The network of collaboration between countries is weighted by the number of citations (The thicker the 

line between the two countries, the stronger the research collaboration between them. The closer the two countries are, 

the closer they are to the research field.) 

 

 

 

 

 

 

 

 

 

 

Figure 5. Co-authorship network weighted by the number of documents and citations (The size of a circle is 

positively correlated with the number of publications or citations. Circle colors and lines between authors indicate co-

authorship) 

 

 

 

Figure 5. Co-authorship network weighted by the number of documents and citations (The size of a circle is 

positively correlated with the number of publications or citations. Circle colors and lines between authors indicate co-

authorship) 
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Figure 6. Keyword analysis of publications 

 

 

 

 

 

 

 

 

(A) Co-occurrence of author keywords (The size of a circle indicates the frequency of keyword 

usage. Colors indicate clustering of keywords) 

 

(B) Keywords analysis of publications with time information  
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Table 1. Top-11 of most frequently cited publications (1984 to 2023 (August 08). 

 

No. Title 

Type of AI 

used (DL, 

ML, NLP, 

Chatbot, 

etc.) 

The most obvious results of the research Original 

article 

review or 

editorial 

Author (s), 

year 
Journal n** 

1 
Predicting pressure injury in critical care 

patients: a machine-learning model 
ML 

Developed a predictive model for pressure injuries in 

critical care using machine learning (random forest) 
Article 

Alderden et 

al., 2018 

American Journal of 

Critical Care 
76 

2 

Open artificial intelligence platforms in 

nursing education: Tools for academic 

progress or abuse? ChatGPT 

Explored the potential implications of AI chatbots in 

nursing education, including their use in student 

assessments and faculty research, while highlighting 

ethical considerations and the importance of academic 

integrity in the face of emerging AI technologies 

Editorial 
O'Connor, 

2023 

Nurse Education in 

Practice 
73 

3 

Futurism in nursing: Technology, 

robotics and the fundamentals of care 

Care robots 

Emphasizes the imperative for anticipatory strategies and 

a posthumanist perspective in integrating advanced 

technologies within nursing, critically examining the 

historical trajectory of technology usage in the field and 

underscoring the necessity for strategic planning in the era 

of increasing technological integration 

Article 
Archibald & 

Barnard, 2018 

Journal of Clinical 

Nursing 
65 

4 

Structured Debriefing in Simulation-

Based Education 
DL 

Emphasizes the critical role of debriefing in simulation-

based education for deep learning, highlighting the 

debriefer's facilitation skills and their importance in 

creating a safe and supportive learning environment 

Article 
Palaganas et 

al., 2016 

AACN Advanced Critical 

Care 
55 

5 

Using a Robotic Cat in Dementia Care: 

A Pilot Study 

Care robots 

The study explores the impact of interactive robotic cats 

on individuals with dementia. It shows reduced agitation 

and improved quality of life. Interviews with relatives and 

caregivers reveal positive interaction, communication, and 

comfort effects. The robotic cat was also found to be user-

friendly. 

Article 
Gustafsson et 

al., 2015 

Journal of Gerontological 

Nursing 
52 

6* 

Robotics in Nursing: A Scoping Review 

Care robots 

Identifies rapid evolution in nursing robotics, focusing on 

assistive and social assistive robots for elderly and 

disabled care. Emphasizes the need for clear social and 

legal guidelines to ensure safety and privacy in robot-

human interactions and calls for greater collaboration 

between developers and caregivers for versatile robotic 

solutions 

Review 
Maalouf et al., 

2018 

Journal of Nursing 

Scholarship 

50 

Nurses' needs for care robots in 

integrated nursing care services 

Care robots 

The study aims to define nurse expectations for care robots 

in INCS (inpatient care settings), highlighting that such 

robots can efficiently support nurses' workload. Results 

indicate a positive reception towards robotic assistance, 

emphasizing the necessity of robots working under nurse 

Article 
Lee et al., 

2018 

Journal of Advanced 

Nursing 
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supervision. Suggests future research should focus on 

enhancing collaborative aspects between care robots, 

medical professionals, and patients 

7 

Can nurses remain relevant in a 

technologically advanced future?  

ML 

Emphasizes the role of machine learning in supporting 

nurses by automating routine tasks, allowing for a greater 

focus on complex care and critical decision-making, and 

underscores the importance of integrating this technology 

into nursing education and practice 

Editorial 
Pepito & 

Locsin, 2019 

International Journal of 

Nursing Sciences 
47 

8 

Comfort and Attitudes Towards Robots 

Among Young, Middle-Aged, and Older 

Adults: A Cross-Sectional Study Care robots 

It reveals similar attitudes towards robots among younger, 

middle-aged, and older adults, challenging the notion that 

older adults are less receptive to robotic assistance. It also 

highlights implications for nurses in robotic intervention 

design and use. 

Article 
Backonja et 

al., 2018 

Journal of Nursing 

Scholarship 
46 

9 

Data mining as a tool for research and 

knowledge development in nursing 

ML 

Highlights the revolutionary impact of data-mining 

technology in healthcare, similar to how telescopes and 

microscopes transformed science. Demonstrates data 

mining's potential in uncovering patterns within large 

healthcare databases, enhancing inquiry and knowledge. 

Emphasizes its role in predictive modeling and improving 

clinical practice through analysis of vast data sets 

Article 

Berger, 

& Berger, 

2004 

CIN-Computers, 

Informatics, Nursing 

42 

10 

Exploring the Ability of Natural 

Language Processing to Extract Data 

from Nursing Narratives NLP 

Evaluate NLP's potential in extracting patient safety, 

quality measures, and nursing outcomes from narratives, 

suggesting expansion of MedLEE’s (Medical Language 

Extraction and Encoding) lexicon with nursing terms for 

enhanced performance. 

Article 
Hyun et al., 

2009 

CIN-Computers, 

Informatics, Nursing 

37 

*:Publications with the same number of citations; n**:Total Citation

DL:Deep Learning; ML:Machine Learning; NLP:Natural Language Processing 
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DISCUSSION 

The trajectory of AI research in nursing provides a 

comprehensive understanding of this burgeoning field's 

evolution and interdisciplinary nature (Galetsi & 

Katsaliaki, 2020). From its inception in 1984, there was 

a noticeable stagnation in AI-centric nursing research 

until 2015. However, a notable uptick in studies began in 

2017, resulting in 272 publications between 2018 and 

2023. Especially 2022 emerged as a pivotal year with 71 

publications, and a high citation count underscored its 

significant academic impact. This result shows that AI is 

becoming more and more popular among researchers. 

Many factors may have influenced this upward trend. 

First, AI is a recent concept in healthcare, especially 

nursing interventions (Carroll, 2018). Second, it is 

believed that humanoid robots equipped with artificial 

intelligence, developed in and after 2013, could reduce 

the need for nursing to a certain extent and positively 

affect the quality of care (Gümüş & Kasap, 2021). These 

factors may have accelerated AI research, providing new 

nursing potential. Most contributions, being articles 

(72.7%), indicate a vibrant empirical investigation 

buttressed by crucial editorial materials (11.5%). 

Furthermore, the current study reveals research 

categories associated with AI in nursing, specifically 

Computer Science Interdisciplinary Applications and 

Medical Informatics. This categorization, characteristic 

of the WoSCC database, underscores AI research's 

multifaceted, interdisciplinary character in nursing. This 

interdisciplinary integration signifies the confluence of 

nursing with AI and highlights the potential to assimilate 

insights and methodologies from diverse fields, fostering 

the expansion and enrichment of nursing research 

(Oermann et al., 2019). This progressive interdisciplinary 

convergence underscores AI's transformative and 

synergistic potential in contemporary nursing research." 

The study scrutinized journals focusing on AI within the 

nursing context. The results revealed that a substantial 

proportion, approximately 33% of all publications, were 

contributed by a mere seven prominent journals. This 

observation indicates that these journals have become 

central platforms for discourse on AI in nursing. 

Significantly, 'CIN - Computers, Informatics, and 

Nursing emerged as a key player. With its 34 publications 

and an exceptional 246 citations, it is evident that this 

journal contributes extensively and substantially 

influences the field (Chang et al., 2021). Such a high 

citation count emphasizes its esteemed status in the 

scholarly arena. This understanding can be instrumental 

in researchers deciding where to channel their attention 

and manuscript submissions within the domain of AI in 

nursing.  

This research maps out the international landscape of AI 

in nursing, spotlighting the USA's predominant 

contribution, accounting for 45.2% of publications and 

receiving 1075 citations. Their leading position is 

attributed to notable investments in AI infrastructure, as 

corroborated by the Federal Register of the USA (2019). 

Nations like China, Japan, South Korea, and Australia 

also show robust engagement, propelled by their 

dedicated AI strategies (Conn, 2018; New Generation of 

Artificial Intelligence Development Plan, 2017). 

However, the ranking of countries identified in this study 

differs from those in AI bibliometric studies in the 

broader health domain (Tran et al., 2019; Guo et al., 

2020; Ho & Wang, 2020). While these rankings may vary 

over time, they may not comprehensively represent the 

entire field. Nonetheless, these findings highlight these 

countries' proactive stance in recognizing and tapping 

into the potential of AI within the nursing discipline.   

This study shows that Turkey still needs to establish a 

prominent position in AI within nursing research on the 

international stage. This situation stems from the 

country's economic and infrastructural constraints. 

Nonetheless, these challenges highlight the importance 

of strategic investments in high-growth potential sectors. 

The scarcity of AI studies in nursing within Turkey 

necessitates a focused strategy for resource allocation to 

overcome these fundamental barriers. Emphasizing 

strategic investment, adopting a multidisciplinary 

approach to AI development, and enhancing computer 

literacy from an early educational stage are identified as 

crucial steps toward leveraging Turkey's potential in this 

rapidly evolving field. These initiatives aim not only to 

overcome existing obstacles but also to lay a solid 

foundation for Turkey to expand its contribution to AI in 

nursing, keep pace with global advancements, and meet 

the unique health needs of its population (Ermağan, 

2021). 

Topaz M. has been identified as the field's most 

productive and cited author in this study. This outcome 

signifies the substantial contribution of Topaz M.'s work 

to nursing research, establishing it as a significant pillar 

within the domain. With their substantial citation counts, 

Topaz M., O'Connor S., and Finnish researchers Coco K. 

and Rantanen T. indicate the broad international impact 

of nursing research. Despite publishing fewer articles, 

Finland's substantial citations underscore the essence of 

research caliber. Collectively, this investigation sheds 

light on AI's trajectory in nursing, emphasizing global 

collaboration and the significance of impactful research. 

Furthermore, this study underscores the importance of 

collaboration and cultural diversity in nursing. The 

research conducted by Papadopoulos and 34 other 

authors, bringing together nurse academics from various 

countries, highlights the value of addressing the subject 

from diverse cultural perspectives. Such collaborations 

expand the boundaries of research, offering the potential 

for more comprehensive and practical solutions. 

For example, in the relevant study, despite the generally 

positive views of international nurses and midwives on 

socially assistive robots (SARs), the technology adoption 

process encounters resistance and concerns, revealing the 

significant role of cultural factors in accepting SARs. 

Specifically, cultural dimensions such as long-term 

orientation and uncertainty avoidance play a crucial role 

in attitudes toward technology adoption. These findings 

emphasize the necessity of considering cultural factors in 

integrating technologies like SARs into nursing practices 

(Papadopoulos et al., 2023). Therefore, cultural 
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considerations must be considered to effectively integrate 

technological innovations in nursing research and 

practice (Papadopoulos & Koulouglioti, 2018). 

The perspective offered by keyword analysis can aid in 

understanding the scope and structure of a topic (Galetsi 

& Katsaliaki, 2020), and such analyses facilitate the 

identification of primary trends and focal points within 

the literature (Yan et al., 2022). This study presents an in-

depth keyword analysis to identify research trends where 

AI intersects with nursing. Keywords from one (red) 

cluster emphasize AI's various types and applications, 

especially in education. In contrast, another (green) 

cluster encompasses themes related to the applications of 

AI technologies in nursing and the ethical considerations 

these technologies present. A third (lilac) cluster focuses 

on more specific subjects, such as patient safety and risk 

assessment associated with AI implementations. In 

recent years, the rising use of AI technologies, notably 

robots, in nursing has brought many ethical issues. Both 

broadly and in the specific context of AI's caregiving 

roles, concerns center around themes like patient safety 

and privacy (Stokes & Palmer, 2020; Maalouf, 2018).  

Shifting the focus to another keyword (blue) cluster, we 

observe technology integration in specific healthcare 

settings, such as elderly care and dementia management. 

This result shows that researchers are more interested in 

robotics in nursing. Pepito and Locsin (2019) argue that 

we have entered an era of robots, which execute tasks and 

procedures more efficiently and safely than they did in 

the past. AI-powered healthcare robotics is classified 

according to target users: doctor healthcare robots, nurse 

healthcare robots, and home healthcare robots (Alaiad & 

Zhou, 2014). Some robots help nurses work more 

efficiently by reducing the number of non-nursing 

activities that negatively affect patient care. Robots 

generally fulfill routine and predictable care needs 

(Booth, 2011). For example, Georgia Tech's "Cody" 

gives patients bed baths and assists in rehabilitating 

stroke patients. When nurses are busy, SAM robots can 

periodically go to patients' rooms and ask them how they 

are doing (Pepito & Locsin, 2019). Some robots can think 

like nurses and perform their duties (Şendir et al., 2019). 

For example, Proficio dispenses drugs accurately and 

reliably, thus reducing nurses' responsibilities in drug 

management (Pepito & Locsin, 2019). Robots can also 

reduce nurses' workload by monitoring the problems that 

negatively affect the health of dementia patients who 

require special care and follow-up in care centers. For 

example, Telepresence robots can assist nurses with tasks 

by providing audio and visual feedback (Maalouf et al., 

2018). 

A significant finding of this study is the evolution of 

keyword usage over time. In the past, concepts such as 

"nursing informatics" and "data mining" were prominent, 

but in recent years, interest in AI technologies like 

"ChatGPT" and "Chatbot" has significantly increased. 

The launch of ChatGPT has sparked widespread interest 

in the roles of AI-powered chatbots in education, clinical 

settings, and the creation of scientific documentation 

(Choi et al., 2023). The rise of these technologies has 

enriched nurse education with interactive and 

personalized learning experiences, significantly 

enhancing the effectiveness and efficiency of education 

in areas such as remote patient monitoring. Through 

ChatGPT, nurses can access various health-related 

topics, including patient care, clinical skills, and medical 

research (Liu et al., 2023; Sharma & Sharma, 2023). This 

technological advancement has created a notable focus in 

educational research, as highlighted by Zheltukhina et al. 

(2024), who particularly emphasized ChatGPT in 

medical and nursing education. The analysis of the most-

cited articles in this study also reveals topics that support 

this development. The evolution of AI topics in nursing 

research underscores the growth of AI technologies and 

the increasing interest and awareness in this area. 

Subjects ranging from predicting pressure injuries in 

critical care patients to using chatbots in nursing 

education represent current AI and nursing research 

trends. Although research trends are dynamic and subject 

to change, they play a crucial role in identifying the 

current challenges and opportunities in the field (Liu et 

al., 2021). 

Limitations of study 

This study draws exclusively from the WoSCC database, 

so results may vary with PubMed or Google Scholar 

databases. As WoSCC focuses on English articles, 

relevant non-English studies might need to be noticed. 

The chosen keywords could omit some pertinent articles. 

Data was last updated on August 08, 2023, omitting 

newer research. Additionally, recent articles might have 

accumulated few citations. These factors should be 

considered when interpreting the study's findings. 

 

CONCLUSION 

From 2018 to 2023 (August 08), there has been a 

noticeable alignment between the increase in AI-related 

publications in nursing and the broader national AI 

strategies. This suggests that AI's role in nursing is 

gradually gaining momentum. As the application of AI in 

nursing is still in its early phases, it is anticipated to offer 

significant scientific insights in the future. 

AI is and will be a technological development that 

significantly impacts nursing. Nurses and researchers 

should explore AI's potential in nursing management and 

education. In this respect, nurse managers should focus 

on AI more. For this, nurse managers should lead nurses 

in developing policies, strategies, or roadmaps for AI 

applications. They should encourage both international 

cooperation and collaboration among researchers for AI 

research. In addition, they should encourage nurses and 

nursing researchers to conduct further research on the use 

of AI applications in nursing services management and 

nursing education. Nurse leaders should be remarkably 

prepared to guide the establishment of AI-driven 

strategies and approaches. 

This study's findings can serve as a valuable guide for 

professionals, helping them understand potential 

research directions and enhancing patient care outcomes. 

A similar study can be conducted in future databases such 
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as Google Scholar, Scopus, etc. In this way, how far AI 

has progressed in nursing can be estimated. 
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ABSTRACT 

Objective:This study aimed to determine the relationship of lactate/albumin (L/A) ratio with prognosis and fatality in CCHF 

patients. Materials and Methods: A total of 260 patients diagnosed with CCHF between January 2019 and December 2022, 36 

of whom were deceased and 224 of whom were alive, were retrospectively included in the study. The findings of survivor and 

non-survivor patients were compared. Results: There was no significant difference between the groups in terms of age and gender. 

While albumin, glucose and platelet levels were quite low in the patient group who died due to CCHF (p<0.001); White blood 

cells, urea nitrogen, creatinine, alanine aminotransferase, aspartate aminotransferase, sodium, lactate, L/A ratio and high-

sensitivity C-reactive protein in the blood were found to be significantly high (p<0.05). In the ROC analysis, the highest sensitivity 

and specificity were calculated as the L/A ratio. Conclusion: We found that the L/A ratio can be used as a tool to predict fatality 

in CCHF patients. In addition, the L/A ratio was more significant in predicting fatality than serum albumin and serum lactate levels 

alone.  

Keywords: Emergency Department, Crimean-Congo Hemorrhagic Fever, Lactate/Albumin Ratio, Fatality. 

 

 

Kırım-Kongo Kanamalı Ateşi Hastalarında Mortalitenin Belirleyicisi Olarak 

Laktat/Albümin Oranı 

 
ÖZ 

Amaç: Bu çalışma, KKH hastalarında laktat/albümin (L / A) oranının prognoz ve mortalite ile ilişkisini belirlemeyi amaçlamıştır. 

Gereç ve Yöntem: Ocak 2019 ile Aralık 2022 tarihleri arasında KKH tanısı almış, 36'sı mortalite, 224'ü canlı olmak üzere toplam 

260 hasta retrospektif olarak çalışmaya dahil edildi. Sağ kalan ve sağ kalan olmayan hastaların bulguları karşılaştırıldı. Bulgular: 

Gruplar arasında yaş ve cinsiyet açısından anlamlı fark yoktu. KKKA nedeniyle ölen hasta grubunda albumin, glukoz ve trombosit 

düzeyleri oldukça düşük iken (p<0,001); Kanda beyaz kan hücreleri, üre nitrojen, kreatinin, alanin aminotransferaz, aspartat 

aminotransferaz, sodyum, laktat, L/A oranı ve yüksek duyarlıklı C-reaktif protein anlamlı düzeyde yüksek bulundu (p<0,05). ROC 

analizinde en yüksek duyarlılık ve özgüllük L/A oranı olarak hesaplandı. Sonuç: L/A oranının KKKA hastalarında fataliteyi 

öngörmede bir araç olarak kullanılabileceğini bulduk. Ek olarak, L/A oranı, fataliteyi öngörmede tek başına serum albümin ve 

serum laktat düzeylerine göre daha anlamlıydı. 

Anahtar Kelimeler: Acil Servis, Kırım-Kongo Kanamalı Ateşi, Laktat/Albumin Oranı, Fatalite. 
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INTRODUCTION 

The Nairovirus (family Bunyaviridae) is a tick-borne 

virus that causes CCHF, a zoonotic viral illness. The 

disease's extensive range is related to the Hyalomma 

tick's global distribution, which serves as the vector 

for the spread of the virus. Infected animals usually 

exhibit preclinical symptoms of the disease, while 

humans die from it. Humans experience nonspecific 

febrile symptoms that progress to hemorrhagic shock. 

(Appannanavar & Mishra, 2011; Fillâtreet, Revest, & 

Tattevin 2019) In our nation, the first prevalence was 

recorded in 2002. Examining the Ministry of Health's 

statistics reveals a discernible increase in CCHF 

notifications over that period. between 2002 and 

2008, while there was a decrease in the number of 

cases and mortality between 2008 and 2017. Cases 

are observed in many regions of Türkiye. The 

majority of cases (95%) were detected between 

March and October (Binici et al., 2022). Humans can 

contract CCHF by coming into contact with the 

bodily fluids or tissues of an infected animal, 

primarily through hard-bodied Hyalomma ticks of the 

Ixodes family, especially Hyalomma marginatum, 

with a mortality rate of up to 30%. (Kazan & Sümer, 

2019). Individuals in rural endemic areas engaged in 

animal husbandry are at the highest risk of infection. 

The incubation period of the virus is 1–13 days. The 

value of the viral load and the mode of transmission 

are effective in this regard. The incubation time has 

been determined to be 1-3 days after a tick bite, 3-6 

days after contact with blood or body fluids, and 5-7 

days for healthcare-associated disorders. Prolonged 

prothrombin time (PT), partial thromboplastin time 

(PTT), hyperbilirubinemia with high transaminases, 

leukopenia, and thrombocytopenia are among the 

laboratory abnormalities observed in the patients. 

(Hawman & Feldmann, 2018; Hawman et al., 2009). 

Viral RNA can be found using serology and reverse 

transcriptase polymerase chain reaction (RT-PCR) as 

diagnostic techniques. When predicting mortality in 

individuals with sepsis, the lactate/albumin (L/A) 

ratio is a more reliable diagnostic than lactate (Chebl 

et al. ,2021). Additionally, it has been demonstrated 

to be connected to mortality in individuals with 

moderate to severe traumatic brain injury. (Wang, He, 

Qu, Zhang, & Xu, 2022). Determining the risk of 

mortality quickly and effectively in CCHF disease is 

necessary for triage of the patient, blood product 

needs, and planning of follow-up strategies. 

Biomarkers are currently insufficient, though, to 

determine the mortality risk in CCHF patients. The 

L/A ratio does predict mortality in a large number of 

critically ill patients, however it is unclear if it 

predicts critical disease in patients receiving 

continuous critical care units. Determining the 

predictive significance of lactate, albumin, and the 

L/A ratio in CCHF patients was the aim of this 

investigation. 

MATERIALS AND METHODS 

Study type 

A descriptve, retrospective study was conducted 

using medical records of patients with CCHF who 

applied to Sivas Cumhuriyet University Emergency 

Department between January 2019 and December 

2022. 

Study group 

Sivas Cumhuriyet University Hospital is a tertiary 

hospital located in Sivas, east of Central Anatolia. A 

search of the Sivas Cumhuriyet University Hospital 

Emergency Department database was conducted to 

identify CCHF presentations. Each CCHFpatient 

identified from the initial screening then entered into 

a clinical database specifically designed for CCHF 

data acquisition. A total of 260 patients with CCHF 

were identified. Of the total 260 patients, 36 died and 

224 survived.  

Dependent and independent variables 

While the independent variables of this research are 

age and gender, the dependent variable is mortality of 

the CCHF. 

Procedures 

The database included information about the 260 

patient’s demographics, complaints on admission, tick 

contact history, temperature, blood pressure, pulse rate, 

physical examination findings, complete blood count 

(CBC), blood biochemistry test, coagulation the panel, 

treatment, and post-treatment information and follow-

up. 

Statistical analysis 

Based on data from SPSS Data 21.0 (SPSS Inc., 

Chicago, Illinois, USA), a statistical analysis was 

conducted. In terms of continuous statistics, 

mean±SD was used. During data processing, the 

independent t-test was employed to establish the 

importance of the variation between each of the 

averages; the Man-Whitney U test was used when the 

parametric test assumptions were not met; and the 

Shapiro-Wilk parametric test was used when the 

assumptions were satisfied. The appropriate cut-off 

settings for the L/A ratio were determined using a 

receiver operating characteristic curve (ROC) 

analysis. The error level p<0.05 value was considered 

significant. 

The inclusion criteria were; patients aged ≥ 18 years; 

and the emergency department's definitive diagnosis 

of CCHF by showing viral RNA with RT-PCR after 

laboratory examinations. Exclusion criteria: patients 

using drugs such as albuterol and metformin that 
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change serum lactate values, with liver disease, and 

patients whose data were not accessible were 

excluded from the study (Figure 1). 

Ethical considerations 

The study was approved by the local Ethical 

Committee of Sivas Cumhuriyet University (approval 

number and date: 2023-04/20, 19.04.2023). 

 

RESULTS 

Table 1 shows no significant differences in age and 

gender between the two groups. Tick-bite history, 

mucosal hemorrhage, petechiae, ecchymosis, and 

somnolence were statistically higher in the non-

survivor groups (p<0.001 for all). While albumin, 

glucose and platelet levels were quite low in the 

patient group who died due to CCHF (p<0.001); 

White blood cells, urea nitrogen, creatinine, alanine 

aminotransferase, aspartate aminotransferase, 

sodium, lactate, L/A ratio and high-sensitivity C-

reactive protein in the blood were found to be 

significantly high (p<0.05).  

 

Table 1. Demographic characteristics of the non-survivors vs. surviors.  

*:Student t test, **:Chi squared test, †: Fisher’s exact test. 

 

The ROC curve study revealed the resultant L/A ratio 

had a maximum area of 0.983 and a cut-off of 0.76, 

with a 94% sensitivity and 90% specificity. (Table2, 

Table 3, Figure 2, Figure 3).

Table 2.  The mean values of blood parameters of the non-survivors vs. surviors. 

Variables Surviors 

(N= 224 mean±SD) 

Non-Survivors 

 (N= 36 mean±SD) 

p*  

White blood cell (103/μl) 3.57 ± 2.72 7.21 ± 4.58 <0.001 

Hemoglobin (g/dL) 14.57±2.14 14.74± 2.63 0.732 

Platelet (103/μl) 81.97 ± 45.32 38.40± 33.53 <0.001 

Glucose(mg/ dl) 122.32±43.16 84.75±15.10 <0.001 

BUN(mg/dL) 28.98±17.19 44.01±25.90 0.003 

Creatinine(mg/dL) 1.58±1.17 2.34±1.70 0.019 

ALT (IU/L) 91.25±122.70 407.66±491.04 0.001 

AST(IU/L) 173.98±184.48 1296±2377 0.008 

Sodium(mEq/L) 134.69±3.55 136.95±3.51 0.002 

Potassium(mEq/L) 4.20±0.57 4.19±0.82 0.957 

Albumin(g/dL) 2.82±0.68 2.34±0.52 <0.001 

Lactate(U/L) 1.61±0.90 3.58±4.76 0.001 

Lactate/albumine ratio 0.49±0.19 3.03±2.32 <0.001 

hs-CRP(mg/l) 35.96±40.73 65.40±42.37 0.001 

*:Student t-test, BUN: Urea nitrogen in the blood, hs-CRP: high-sensitivity C-reactive protein, ALT: Alanine 

Aminotransferase, AST: Asparate Aminotransferase.

Characteristics Surviors 

 (n=224, %) 

Non-Survivors 

(n=36, %) 

p  

 

Age, year (Mean ± SD) 53.01±16.8 54.94 ±16.9 0.574* 

Gender     

Male 152 (67.8) 24 (66.6) 0.359** 

Female 72 (32.2) 12 (33.7)  

Tick-bite history    

No 24 (10.8) 1 (2.8) <0.001† 

Yes 200 (89.2) 35 (97.2)  

Mucosal hemorrhage    

No 202 (90.1) 2 (5.6) <0.001† 

Yes 22 (9.9) 34 (94.4)  

Petechiae, ecchymosis    

No 185 (82.5) 4 (11.2) <0.001† 

Yes 39 (17.5) 32 (88.8)  

Somnolence    

No 220 (97.3) 8 (22.4) <0.001† 

Yes 4 (2.7) 28 (77.6)  
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Table 3. Cut-off value, sensitivity, and specificity of Albumin, Lactate, and Lactate/ Albumin ratio for 

predicting mortality in crimean congo hemorrhagic fever. 

 Albumin (g/dl) Lactate (mmol/l) Lactate/ Albumin ratio 

Cut-off value 2.86 1.85 0.76 

Sensitivity 0.80 0.80 0.94 

Specificity 0.63 0.78 0.90 

AUC (95% CI)* 0.731(0.641-0.822) 0.788(0.686-0.891) 0.983(964-1000) 

*AUC, area under the curve; CI, confidence interval.

  

 

 

Figure 1. Flow chart of the patients admitted 

with Crimean–Congo hemorrhagic fever 

according to inclusion. 

 

 

 

Figure 2. Cut-off value sensitivity, and specificity 

of the both Lactate, Lactate/albumin ratio for 

predicting mortality in crimean congo 

hemorrhagic fever. 

 

 
Figure 3. Cut-off value, sensitivity, and 

specificity of albumin for predicting mortality in 

Crimean-Congo hemorrhagic fever. 

DISCUSSION 

Our study results revealed that the L/A ratio was 

more significant in predicting fatality compared to 

serum lactate and albumin values in CCHF patients. 

There is no known definitive treatment for CCHF 

disease. Treatments are mostly provided in the form 

of supportive treatment. For the treatment of CHD 

patients, first of all, treatments with blood and blood 

products, antiviral therapies, and treatments aimed at 

preventing organ damage are performed. CCHF is a 

disease that can often lead to mortality. It is 

important to provide the necessary treatments and 

interventions in place and on time to reduce 

mortality. 

Serum albumin is a negative acute-phase protein that 

decreases in response to inflammatory impulses and 

is an indicator of adverse clinical outcomes in critical 

diseases. In patients with impaired liver function, 

serum levels are also below normal due to decreased 

serum albumin synthesis (Shin et al., 2018). Among 

the laboratory changes that can be observed in the 

course of CCHF disease, it has been observed that 

there is a decrease in albumin and total protein (Gul 

Ozturk, Kisa, Kacmaz, & Yesilyurt, 2015; Öngürü & 

Bodur, 2012). In addition, endothelial damage is an 

expected condition in the pathogenesis of CCHF, 

and due to this, plasma and albumin pass into the 
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extracellular space and their serum levels decrease 

(Özmen & Parlak, 2020). Swanepoel et al. suggested 

that albumin levels were low in CCHF patients, 

resulting in mortality, which is similar to our study 

results (Swanepoel et al., 1989). The value of lactate 

in venous blood drawn once from patients suspected 

of having sepsis upon admission to the emergency 

room has been demonstrated in the literature to be a 

good prognostic biomarker for death and organ 

failure in critically ill patients as well as a 

dependable risk rating biomarker. (Mikkelsen et al., 

2009; Shapiro et al., 2005; Trzeciak et al., 2007). 

Hyperlactatemia typically indicates tissue 

hypoperfusion in acute situations (Dellinger et al., 

2012). Clinical research has demonstrated that tissue 

hypoxia, which is defined by supply-dependent 

oxygen consumption, is the cause of the rise in 

lactate levels observed in sepsis patients (Friedman, 

De Backer, Shahla, & Vincent, 1998). According to 

Filho et al., sepsis patients who die tend to have 

lower albumin levels and greater lactate levels (Filho 

et al., 2016). According to Kerget et al., individuals 

with severe congestive heart failure (CCHF) had a 

considerably greater lactate ratio than those with 

mild or moderate CCHF (Kerget, Kerget, & İba 

Yılmaz, 2021). The study's findings agreed with 

previous research in the field. For critically ill 

patients, the L/A ratio serves as the risk classification 

scale (Gharipour, Razavi, Gharipour, & Mukasa, 

2020). Additionally, Wang et al. discovered that in 

patients with severe sepsis, a high L/A ratio indicated 

multiple organ failure and higher death (Wang, et al.,  

2015). According to Bou Chebl et al., baseline serum 

lactate was not a stronger predictor of in-hospital 

mortality in adult septic patients than the L/A ratio 

(Bou Chebl et al., 2020). According to Lu et al., 

patients experiencing acute respiratory failure may 

have an L/A ratio that is linked to death (Lu, Guo, 

Chen, & Zhang, 2021). According to Cakir et al., 

baseline serum lactate was not as predictive of in-

hospital mortality in adult septic patients as the L/A 

ratio. When predicting clinical outcomes for sepsis 

patients in the critical care unit, the L/A ratio 

outperformed lactate or albumin alone (Cakir & 

Ozkocak Turan, 2021). According to Lau et al., the 

L/A ratio can be used to predict death in patients with 

necrotizing fasciitis since it indicates a better 

prognosis for in-hospital mortality in adult septic 

patients than baseline serum lactate (Lau, Hsiao, 

Fann, & Chang, 2021).  Kokulu et al. found that the 

L/A ratio was a more accurate indicator of in-

hospital mortality for adult septic patients than 

baseline blood lactate. Compared to lactate or 

albumin levels alone, the L/A ratio plays a more 

important influence on predicting survival for 

patients receiving cardiopulmonary resuscitation 

after an out-of-hospital cardiac arrest. (Kokulu & 

Sert, 2021). In the emergency room, Lee et al. 

discovered that the L/A ratio was prognostically 

significant in predicting the development of acute 

renal damage owing to sepsis (Lee et al., 2019). Our 

study's findings were supported by this investigation 

 

CONCLUSION 

It was determined that the L/A ratio was a more 

statistically significant and independent predictor of 

fatality than serum lactate and albumin levels in 

CCHF patients. Since the L/A ratio is a widely 

available and moderately priced test in routine 

laboratory testing, it can help predict fatality in 

CCHF patients and have a positive impact on 

patients' evaluation, treatment, and follow-up 

procedures. However, prospective, multicenter 

studies involving many patients are needed to 

routinely use the L/A ratio in CCHF patients and to 

evaluate its relationship with the clinical situation 

fully. 

There are some limitations in our work; this study's 

retrospective design, which includes a relatively 

small patient cohort from a single center and the 

retrospective acquisition of all data from the medical 

record database, is its main and most significant 

limitation. 
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 ABSTRACT 

Objective: The study aimed to determine the effect of pain on self-esteem and self-care agency in patients with hysterectomy. 

Materials and Methods: A total of 486 female patients who underwent hysterectomy were included in this cross-sectional 

study. Patient Identification Form, Rosenberg’s Self-Esteem Scale (RSES), Self-Care Agency Scale (SCAS) and VAS were 

used to collect data. The data were collected face-to-face with the researcher in the patient's room on the 2nd postoperative 

day in order to be objective and healthy, since the patients experienced severe pain on the 1st postoperative day and their 

communication could not be maintained in a healthy manner due to the effect of anaesthesia. Results: The mean scores of 

the patients the pain, SCAS, and RSES levels were 3.58 ± 1.42, 117.40 ± 26.67, and 11.74 ± 2.99, respectively. A negative 

correlation was found between postoperative pain and SCAS, RSES scores, while a positive correlation between SCAS and 

RSES scores. Conclusion: High postoperative pain is negatively correlated with SCAS and RSES in patients with 

hysterectomy. RSES increase when SCAS increase in patients with hysterectomy. In this context, it is recommended that 

nurses who are specialists in the field of women's health and diseases nursing provide holistic care by evaluating women's 

self-care agency, self-esteem and pain levels after hysterectomy. 

Keywords: Hysterectomy, Pain, Patient, Self-care, Self-esteem. 

 

 

Histerektomili Hastaların Yaşadığı Ağrının Belik Saygısı ve Özbakım Gücüne Etkisi 
ÖZ 

Amaç: Bu çalışma, histerektomili hastaların yaşadığı ağrının benlik saygısı ve öz bakım gücüne etkisini incelemeyi 

amaçlamaktadır. Gereç ve Yöntem: Bu kesitsel çalışmaya histerektomi yapılan toplam 486 kadın hasta dahil edildi. 

Verilerin toplanmasında; Veri Toplama Formu, Rosenberg Benlik Saygısı Ölçeği (RBSÖ), Özbakım Gücü Ölçeği (ÖBGÖ) 

ve VAS kullanıldı. Hastaların ameliyat sonrası 1. gün şiddetli ağrı yaşamaları ve iletişimlerinin sağlıklı bir şekilde 

sürdürülememesi nedeniyle veriler ameliyat sonrası 2. gün hasta odasında yüz yüze toplanmıştır. Veriler SPSS 23.0 

programında, tanımlayıcı istatistikler ve korelasyon analizi kullanılarak analiz edilmiştir. Bulgular: Hastaların ağrı, kendine 

bakım gücü ve benlik saygısı puan ortalamaları sırasıyla 3.58±1.42, 117.40±26.67 ve 11.74±2.99 olarak bulundu. 

Postoperatif ağrı ile ÖBGÖ ve RBSÖ puanları arasında negatif, ÖBGÖ ve RBSÖ puanları arasında pozitif korelasyon 

saptandı. Sonuç: Yüksek postoperatif ağrı, histerektomili hastalarda ÖBGÖ ve RBSÖ ile negatif ilişkilidir. Histerektomili 

hastalarda ÖBGÖ artarken RBSÖ da arttığını göstermektedir. Bu bağlamda kadın sağlığı ve hastalıkları hemşireliği alanında 

uzman hemşirelerin histerektomi sonrası kadınların özbakım gücü, benlik saygısı ve ağrı düzeylerini değerlendirerek 

bütüncül bakım sağlaması önerilmektedir. 

Anahtar Kelimeler: Histerektomi, Ağrı, Hasta, Özbakım, Özsaygı. 
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INTRODUCTION 

Cancer is a serious condition that has both 

psychological and psychosocial components, as well 

as being a medically recognized disease (Cibula et al., 

2023). When the Global Cancer Observatory data is 

analyzed, it is seen that as of 2018, 18.1 million new 

cancer diagnoses were received worldwide and 9.5 

million of the currently diagnosed patients died due 

to cancer (Global Cancer Observatory, 2018). When 

cancer data are examined in detail, gynecological 

cancers are detected as the second most common 

cancer type in women after breast cancer (Teskereci 

et al., 2022). This is the case In Türkiye, in line with 

the Turkish Cancer Statistics (2018) data, it is seen 

that gynecological cancers are the third most common 

cancer type. The incidence of uterine cancer is 9.8 per 

100,000, 6.1 per 100,000 for ovarian cancer and 4.0 

per 100,000 for cervical cancer (Türkiye Cancer 

Statistics, 2018). While gynecological cancers 

constitute cervical, uterine, ovarian, tubal, vaginal 

and vulvar cancers, these cancers are serious and 

potentially life-threatening diseases (Chen et al., 

2021). It has been reported that the incidence of 

gynecologic cancers is increasing every year the 

world over, and the resultant mortality is increasing 

at a corresponding rate (Kocarnik et al., 2022). In 

parallel with this increase, hysterectomies have 

increased and are the second most common 

gynecological surgical procedure after cesarean 

sections (Abadi and Husain, 2022). Indications for 

hysterectomy include abnormal uterine bleeding, 

invasive and preinvasive diseases of the cervix, 

chronic pelvic pain, adenomyosis, leiomyoma, 

endometriosis atypical endometrial hyperplasia, 

pelvic organ prolapse, endometrial cancer, adnexal 

malignancies, obstetric causes, and gestational 

trophoblastic diseases (Cibula et al., 2023). 

Pain is a common side effect of hysterectomy surgery 

(Abadi and Husain, 2022). Postoperative pain (PoP) 

is an acute pain that begins with surgical trauma, 

gradually decreases, and ends with tissue healing 

(García-Monasterio et al., 2019). Studies have 

reported the incidence of acute PoP on the second 

postoperative day to be from 10% to 82.3% (Scheel 

et. al., 2017; Sharma and Sitaula, 2021). In 

hysterectomy patients, approximately two-thirds of 

the patients reported moderate or even severe acute 

PoP 48 h after surgery (Langford et al., 2022; Scheel 

et al., 2017).  Many factors affect acute PoP, such as 

the use of general anaesthesia, physiological and 

psychological structure of the patient, care of the 

patient in the preoperative period, psychological and 

pharmacological preparation of the patient in the 

postoperative period, and the type, location and 

duration of surgery (Abadi and Husain, 2022; Janggo 

et al., 2018). Moreover, the pain which patients 

experience has an effect on both self-esteem (SE) and 

self-care agency (SCA) (Darvishi et al., 2020). 

Self-esteem (SE) is the power of internal motivational 

resources, and it focuses on the need for self-

assessment or self-assessment itself. This does not 

mean that one feels superior, perfect, or adequate, but 

rather that one accepts oneself, establishes an identity, 

and feels accepted by others (Kanmaz and Osman, 

2019). Although any external physical indications of 

the female reproductive organs having been taken as 

a result of a hysterectomy are not readily visible, the 

woman experiences a sense of the loss of integrity, 

cannot prevent the distortion of her body image, and 

cannot overcome the feeling of deformity she feels 

(Goudarzi et al., 2021). 

Self-care (SC) is what individuals do to protect their 

quality and activity of life, health, and well-being. An 

adult must make continuous personal efforts on 

behalf of his or her health and well-being (Ong-

Artborirak and Seangpraw, 2019; Kanmaz and 

Osman, 2019). SC levels are important for patients 

with hysterectomy to control the healing process. SC 

behaviors include appropriate dietary intake, regular 

medication use, compliance with fluid restriction, and 

coping with stress (Ong-Artborirak and Seangpraw, 

2019). 

Studies have shown that the pain experienced by 

patients affects depression and low self-esteem 

(Gunduz et al., 2019; Sharma et al., 2020). Cancer 

patients, in particular, state that they have difficulty 

coping with pain and that the level of pain continues 

to increase as the stages progress (Caraceni and 

Shkodra, 2019). The literature shows consistent 

results, and the pain experienced by cancer patients 

negatively affects the quality of life, preventing 

patients from moving freely and avoiding activities 

they enjoy, thus resulting in a decrease in self-esteem 

and self-care ability (Harorani et al., 2020; 

Ozdemiroglu et al., 2017) This study aimed to 

investigate the effect of pain on SE and SCA in 

patients with hysterectomy. Our examination of the 

relevant literature revealed that no studies have 

investigated the effect of pain on SE and SCA in these 

patients. We believe that our study will support the 

literature and raise awareness about the effect of pain 

on self-esteem and self-care ability in hysterectomy 

patients. 

 

MATERIALS AND METHODS 

Study type 

This cross‐sectional study was conducted using a 

questionnaire through face-to-face interactions with 

patients in the Gynaecology Services of İstanbul 

University Health Practice and Research Hospitals in 

Türkiye in January and June 2019. 

Study group 

For calculation of the sample size, G Power 3.0.10 

that was a statistical power analysis program designed 

to analyse different types of power and compute size 

with graphics options for windows was used. Sample 

size was calculated based on a previous study by 

Keskin and Gumus (2011), and participation by 486 

patients in the study was determined as sufficient to 

test the two-way hypothesis with an effect size of .75, 
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an alpha level of .05, and a power of 80%. The study 

sample consisted of 486 patients who were 

hospitalized at the University Health Application and 

Research Center Gynaecology Service in (Figure 1). 

The sample of the research was determined using the 

random haphazard method. Inclusion criteria were as 

follows: (1) patients 18 or more years of age, (2) 

patients at postoperative day two after hysterectomy, 

(2) patients were able to understand, read, write, and 

speak Turkish, (3) patients did not have any 

psychiatric problems, and (4) patients agreed to 

participate in the study.  

The data collection tools  

Data were collected with the Patient Identification 

Form, Rosenberg’s Self-Esteem Scale (RSES), Self-

Care Agency Scale (SCAS), and the Visual Analog 

Scale (VAS). Before starting the study, the aim of the 

study was explained and information about the study 

was given to the patients. Verbal consent was obtained 

from the patients after the information was given, and 

the Patient Identification Form, RSES, SCAS, and 

VAS for pain were recorded by face-to-face interviews 

in each patient room on the 2nd day after hysterectomy. 

Since the patients experienced severe pain on the 1st 

postoperative day and their communication could not 

be maintained in a healthy manner, the data were 

collected face-to-face in the patient's room on the 2nd 

postoperative day. Data collection for each 

hysterectomy patient took approximately 20 min. 

The first part of the survey evaluation of patient 

identification (sociodemographic, obstetric features, 

and health status characteristics): This form was 

created by the researchers after a search and study of 

the literature; it consisted of 16 questions that included 

personal characteristics, obstetric features, and health 

status of the women who had had a hysterectomy 

(Abadi and Husain, 2022; Logan and Anazodo, 2019). 

The second part of the survey (evaluation of the self-

esteem): The RSES developed by Rosenberg in 1965 

was adapted into Turkish by Cuhadaroglu in 1986. The 

63-item scale focuses on the self-esteem of individuals. 

Scale scores range from 0 to 30. A score of 30 shows 

maximum self-esteem, scores of 15-25 indicate normal 

self-esteem, and a score of less than 15 is considered 

low self-esteem (Cuhadaroglu, 1986). The Cronbach's 

alpha value, which is the reliability coefficient of the 

scale, varies between .77 and .88. In this study, the 

Cronbach alpha value for the RSES was found to be 

0.93. 

The third part of the survey (evaluation of self-care 

agency): 

The SCAS developed by Kearney and Fleischer in 

1979, the scale was adapted into Turkish by Nahcivan 

in 1993. The scale investigates the individuals’ self-

evaluation regarding SC and behaviors. The scale 

consists of 35 items and a maximum of 140 points is 

obtained from the scale. As the scale score increases, 

the SCA of individuals increases (Nahcivan, 1993).  

The Cronbach's alpha value of the reliability 

coefficient of the scale was found as 0.89. In this study, 

the Cronbach alpha value for the SCAS was found to 

be 0.96. 

The fourth part of the survey: evaluation of pain: This 

VAS was used to assess the severity of pain 

experienced by the patients. It is usually a 10-cm long 

horizontal line with ‘‘painless’’ at one end and ‘‘the 

worst imaginable pain’’ at the other end. A score of "0" 

on the scale indicates that the person does not feel or 

does not experience pain, and a score of "10" indicates 

the most severe level of pain felt or experienced (Price, 

1983). 

Statistical analysis 

Descriptive statistics such as mean and standard 

deviation, number and percentage were used in the 

statistical evaluation of the data. The suitability of the 

study data to the normal distribution was tested with 

the Kolmogorov-Smirnov test. Cronbach's alpha 

coefficients were used to evaluate the validity and 

reliability of SE and SCA power scales in a sample of 

women who had a hysterectomy. Pearson correlation 

analysis was used to examine the relationship among 

the mean scores for RSES, SCAS, and VAS for pain. 

The statistical significance level was accepted as p < 

.05. IBM SPSS Statistics ver. 23.0 (IBM, Armonk, NY, 

USA) software which statistical analysis program was 

used for data analysis. 

Ethical considerations 

Written permission was obtained from the researchers 

who conducted the validity and reliability of the scales 

to be used via e-mail in the planning phase of the study. 

In order to carry out this study, ethical permission was 

obtained from Trakya University Faculty of Medicine 

Scientific Research Evaluation Board (TÜTF-BAEK 

2018/455), and written permission was obtained from 

the institution where the study would be conducted. 

Before starting the study, patients with hysterectomy 

were informed about the study and their voluntary 

participation was ensured by obtaining verbal consent 

from the patients who agreed to participate. 

 

RESULTS 

Patient Identification (sociodemographic, obstetric 

features, and health status characteristics) 

The distribution of patients with hysterectomy 

according to personal characteristics, obstetric 

features, and health status in the study is shown Table 

1. Although the patients ranged from 33 to 73 years 

of age, the average age of patients with hysterectomy 

was 51.22±9.36 years. The majority (56%) of patients 

with hysterectomy had a secondary education or 

higher. It was found that 42.4% were employed, 

85.9% did not use cigarettes, and 95.7% did not 

consume alcohol. The majority (88.0%) of patients 

with hysterectomy were satisfied with their lives, and 

35.9% felt unhappy. The majority (78.3%) of patients 

with hysterectomy did not have a chronic condition, 

50.0% were diagnosed with uterine myoma, 45.8% 

had stage 2nd cancer, 57.6% had total abdominal 

hysterectomy-bilateral salpingo-oophorectomy 

surgery, and an average of 2.25±0.26 days had passed 



Kucukkaya & Alptekin                                                                     Pain, Self-Esteem, Self-Care in Hysterectomy 

 

 

BAUN Health Sci J, 2024; 13(2): 346-353 349 

 

after the hysterectomy surgery. The average gravida 

and parity of patients with hysterectomy was 

2.24±1.30 and 1.80±1.06, respectively (Table 1). 

Self-esteem, self-care agency, and pain in women 

with hysterectomy 

The mean RSES score of women with hysterectomy 

who participated in the study was 11.74±2.99, mean 

SCAS score was 117.40±26.67, and mean VAS was 

3.58±1.42 (Table 2).  

Correlation between SE, SCA, and pain in women 

with hysterectomy 

There was a strong and negative correlation between 

VAS pain score and RSES (p<0.001; r=–0.761). 

There was a strong and negative correlation between 

VAS pain score and SCAS (p<0.001; r=–0.750). 

However, it was observed that there was a very strong 

and positive correlation between RSES and SCAS 

(p<0.001; r=0.979) (Table 3).   

 

Table 1. Sociodemographic characteristics of the study group (n=486). 

Variables n, or 

mean ± SD 
%* 

Age 51.22 ± 9.36  

Educational status 
Primary education and lower 211 43.5 

Secondary education and higher 275 56.5 

Occupation 

Unemployed 153 31.5 

Employed 206 42.4 

Retired 127 26.1 

Income status 

Income does not meet expenses 32 6.5 

Income meets expenses 449 92.4 

Income more than expenses 5 1.1 

Marital status 
Single 169 34.8 

Married 317 65.2 

Family type Nucleus 370 76.1 

Expended 116 23.9 

Smoking status 
Use 69 14.1 

Not Use 417 85.9 

Alcohol consumption status  
Consume 21 4.3 

Not consume 465 95.7 

Life satisfaction status 
Satisfaction 428 88.0 

Not Satisfaction 58 12.0 

Felt a sense of self now 

Happy 21 4.3 

Unhappy 174 35.9 

Depressive 69 14.1 

Stressful 69 14.1 

Nervous 116 23.9 

Excited 5 1.1 

Other 32 6.5 

Chronic condition** 

Hypertension 63 13.0 

Diabetes 110 22.8 

None 381 78.3 

Indication of hysterectomy 

Uterina myoma 243 50.0 

Endometrial Hyperplasia 101 20.7 

Cervical Cancer 32 6.5 

Endometrial Cancer 74 15.2 

Ovarial Cancer 36 7.6 

Gynecological cancer stage 

2 65 45.8 

3 38 26.8 

4 39 27.4 

Type of hysterectomy 

Total abdominal hysterectomy-bilateral 

salpingooferactomy (TAH-BSO) 

206 42.4 

Total abdominal hysterectomy (TAH) 280 57.6 

Day after hysterectomy 2.25±0.26  

Gravida 2.24±1.30  

Parity 1.80±1.06  

Total 486 100.0 
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Table 2. The mean scores of Rosenberg’s Self Esteem Scale, The Self-Care Agency Scale and VAS (n=486). 

Scales mean±SD min. max. 

RSES 11.74 ±2 .99 2 18 

SCAS 117.40±26.67 35 140 

VAS 3.58±1.42 1 7 

 

Table 3. Examination of the relationship between Rosenberg’s Self Esteem Scale, The Self-Care Agency 

Scale, and VAS (n=486). 

Scales RSES SCAS VAS 

RSES - p<0.001 

r=0.979 

p<0.001 

r=-0.761 

SCAS - - p<0.001  

r=-0.750 

VAS - - - 

DISCUSSION 

Among the nursing care goals aimed at increasing the 

SE level and SCA of women with hysterectomy, one 

primary goal is to ensure that women resume their 

independent SC activities as soon as possible in the 

shortest time during the postoperative period. The 

results of the literature are similar to each other, and 

it is seen that the pain experienced by cancer patients 

negatively affects the quality of life, prevents patients 

from moving freely and avoiding activities they 

enjoy, thus causing a decrease in self-confidence and 

self-care ability. Therefore, patients with 

hysterectomy may be less adversely affected by the 

physiological and psychological effects experienced 

at the end of the surgery, and they can participate in 

SC at the highest level possible by ensuring their 

well-being. In the study, it was found that self-

perception was low, SC was moderate, and pain was 

moderate (Table 2). Chacko et al. (2016) determined 

that the most common problem in the first weeks after 

hysterectomy surgery was pain, and incision pain was 

present in 45% of the patients. Turkay et al. (2020) 

they found the mean VAS pain level of the patients in 

the control group to be 3 points 24 hours after 

hysterectomy surgery. On the other hand, the patients 

in the experimental group who chewed gum had an 

average of 1 point VAS pain level (Turkay et al., 

2020). Burma and Kavlak (2021) found the pain 

levels of the patients who had hysterectomy surgery 

to be 5.52 ± 1.20. Can et al. (2022) found the mean 

SE score of women who had hysterectomy surgery to 

be 1.42 ± 1.31. Kucukkaya and Ercel (2019) found 

that SCA score of gynecological cancer patients was 

111.6±33.0 and was at an intermediate level. Eken et 

al. (2016) found that the mean SE score was 1.1 ± 0.8 

in the total abdominal hysterectomy group and 1.0 ± 

0.6 in the total laparoscopic hysterectomy group, and 

that the SE level was low in both groups. Gun and 

Komurcu (2013) studied the relationship between SE 

and SCA in hysterectomy patients. They stated that 

the mean SE score of the women was found to be 

59.93 ± 7.03 and that it was 80.31 ± 8.78 for SCA. 

The findings of this study and those in the literature 

support each other: it was found that the perception of 

SE was low and that SCA and PoP were moderate. 

Postoperative pain in patients with hysterectomy very 

possibly has a negative effect on SE. While the 

reduced sense of feminine traits can lead to a decrease 

in SE, it may also lead to a sense of emptiness. In this 

study, it was found that when PoP of hysterectomy 

patients increased, SE decreased (Table 3). 

Ozdemiroglu et al. (2017) found that reduced SE was 

particularly related more often to severe pain, and as 

the pain of patients increased, SE decreased. Our 

study findings and the literature showed that, as the 

PoP level experienced by patients increased, there 

was a decrease in individual perceived self-esteem. It 

is seen that the postoperative pain level of the patients 

negatively affects self-perception and acceptance. It 

has been proven by studies that if patients' pain cannot 

be controlled, their SE will decrease. If SE does not 

increase in the long term, it may cause depression in 

patients. Hysterectomy surgery causes injury to 

tissues resulting in PoP in those affected. Since these 

symptoms eventually lead to reduced SCA, it is 

important to control PoP. This study found that, as the 

PoP of patients with hysterectomy increased, SC 

decreased (Table 3). In their study, Burma and 

Kavlak (2021) found that the increase in the pain of 

the patients after hysterectomy surgery affected the 

recovery negatively. Delayed post-operative recovery 

of patients will also delay their ability to perform SC. 

Lynch and LeFort (2016) studied the standardized 

discharge information after a short-stay hysterectomy 

and its relationship to SC confidence, perceived 

recovery, and satisfaction. They stated that, as PoP 

increased, SC decreased. Overall, it was observed that 

patients’ SCA levels increased with the decrease in 

their pain, and these results are widely supported by 

the literature. The fact that patients have pain delays 

their recovery and prevents them from doing self-

care. It is seen that patients with high pain levels have 

difficulty in accepting their own situation after 
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surgery and have low SE. This shows that pain affects 

individuals both physiologically and psychologically. 

Self-esteem is a central factor in every period of 

human life, and SE affects SC. This study found that 

there was a significant relationship between SE and 

SC in hysterectomy patients. Hysterectomy surgery 

causes a decrease in SE as it causes feelings such as 

loss of femininity, reduction, and decrease by the 

patients. This causes women with hysterectomy to 

feel worthless. The patients' feeling of worthlessness 

also affects their physical care. The condition of these 

patients also causes a decrease in their SC power. 

Therefore, as the SC level increases, SE increases 

(Kanmaz and Osman, 2019). Gun et al. (2013) 

showed that a positive significant relationship was 

found between SE and SCA levels. The literature and 

findings of this study are similar—as the SC level 

increases, SE also increases. The findings of this 

study support those in the literature that, as the SC 

level increases in patients with hysterectomy, SE also 

increases and vice versa. 

Limitations of study 

This study has some limitations. The first relates to 

the study being conducted in only two university 

hospitals. However, the large number of 

hysterectomy patients assessed gives weight to our 

study. The second limitation is the lack of assessment 

of pain, pain management, self-esteem, and self-care 

power agency after hysterectomy. 

 

CONCLUSION 

Studies that focused on psychosocial predictors of 

pain after hysterectomy showed preoperative and 

postoperative psychological distress and negative 

emotional states as risk factors (Giusti et al., 2021; 

Darvishi et al., 2020). In addition to In addition to 

variables related to pain, self-esteem, and self-care 

agency, other relevant factors have been reported 

such as the patients’ personal characteristics and 

features, the type of indication in hysterectomy, the 

type of hysterectomy, lower pain threshold, lower 

levels of health care provided by nurses, and 

limitation in the nurses’ ability to connect with 

patients and patients’ families (Lunde et al., 2020; 

Scheel et al., 2017). The variables examined in the 

literature are similar to each other, and this study aims 

to focus on the pain experienced by women with 

hysterectomy and examine the effect of post-

hysterectomy pain on self-esteem and self-care 

ability. In this study, as the pain level increased after 

hysterectomy, self-esteem and self-care agency 

decreased. Also, as self-esteem decreased after 

hysterectomy, self-esteem also decreased. 

According to these findings, to reduce the level of 

pain patients have after hysterectomy surgery and to 

increase self-esteem and self-care, it is recommended 

that nurses receive training in methods of coping with 

the pain before the hysterectomy surgery and to 

provide more effective postoperative care, better aid 

patients in the evaluation of their pain levels and 

promote patient self-esteem and self-care power. 

Reduction of patients’ pain using coping methods is 

generally considered as an effective way to mitigate 

the preceding list of negative effects that can impact 

patients from pain by increasing self-esteem and self-

care agency. It is important for healthcare personnel 

providing care to know that self-care power increases 

in parallel with the increase in self-esteem in 

hysterectomy cases, in terms of planning the care and 

education they will provide, considering the 

relationship between these two concepts. 

It is recommended that nurses who specialize in 

obstetrics and gynaecology take an active role in the 

implementation and evaluation of the effectiveness of 

the accepted methods, manage the nursing processes 

by evaluating the self-esteem and self-care of the 

patients, and take an active role in evidence-based 

practices in this field. 
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ABSTRACT 

Objective: The primary task of anesthesiology is to control the patient's hemodynamic values, including blood pressure and 

heart rate, from pre-operative to post-operative. Many drugs are used alone or in combination for induction and maintenance 

of anesthesia. Various hemodynamic responses may develop to these drugs. In our study, we aimed to compare the effects 

of midazolam and propofol used alone in intravenous anesthesia induction on hemodynamics in patients undergoing 

abdominal hysterectomy. Materials and Methods: A total of 60 ASA I-II patients scheduled for abdominal hysterectomy 

were included in the study. During anesthesia induction, midazolam (0.2 mg/kg) was administered to Group M (n:30) and 

propofol 1% (2 mg/kg) was administered to Group P (n:30). Noninvasive systolic blood pressure, diastolic blood pressure, 

mean blood pressure and minute heart rate values were recorded. Results: Systolic blood pressure was significantly lower 

in group P than in M during intubation, skin incision, extubation and recovery. Conclusion: As a result, anesthesia induction 

with intravenous 0.2 mg/kg midazolam may cause higher systolic blood pressure values than 2 mg/kg propofol. It should 

not be overlooked that the hemodynamic response that will occur after the use of midazolam during anesthesia monitoring 

will vary depending on the anesthetic drugs and doses used together. 

Keywords: General Anesthesia, Midazolam, Propofol, Hemodynamic. 

 

Abdominal Histerektomi Ameliyatlarında Midazolam ve Propofol ile Anestezi 

İndüksiyonunun Hemodinami Üzerine Etkisi 
ÖZ 

Amaç: Anesteziyolojinin birincil görevi, ameliyat öncesinden ameliyat sonrasına kadar hastanın kan basıncı ve kalp atış hızı 

dahil olmak üzere hemodinamik değerlerini kontrol etmektir. Anestezi indüksiyonu ve idamesi için birçok ilaç tek başına 

veya kombinasyon halinde kullanılır. Bu ilaçlara karşı çeşitli hemodinamik yanıtlar gelişebilmektedir. Çalışmamızda 

abdominal histerektomi yapılan hastalarda intravenöz anestezi indüksiyonunda tek başına kullanılan midazolam ve 

propofolün hemodinami üzerine etkilerini karşılaştırmayı amaçladık. Gereç ve Yöntem: Abdominal histerektomi planlanan 

toplam 60 ASA I-II hasta çalışmaya dahil edildi. Anestezi indüksiyonu sırasında Grup M'ye (n:30) midazolam (0.2 mg/kg) 

ve Grup P'ye (n:30) propofol %1 (2 mg/kg) uygulandı. Noninvaziv sistolik kan basıncı, diyastolik kan basıncı, ortalama kan 

basıncı ve dakika kalp atım hızı değerleri kaydedildi. Bulgular: Entübasyon, cilt insizyonu, ekstübasyon ve derlenme 

sırasında sistolik kan basıncı P grubunda M grubuna göre anlamlı olarak daha düşüktü. Sonuç: İntravenöz 0,2 mg/kg 

midazolam ile anestezi indüksiyonu 2 mg/kg propofolden daha yüksek sistolik kan basıncı değerlerine neden olabilir. 

Anestezi takibi sırasında midazolam kullanımı sonrası oluşacak hemodinamik yanıtın birlikte kullanılan anestezik ilaçlara 

ve dozlarına bağlı olarak değişeceği göz ardı edilmemelidir. 

Anahtar Kelimeler: Genel Anestezi, Midazolam, Propofol, Hemodinami. 
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INTRODUCTION 

In anesthesia applications, many drugs are used alone 

or in combination during the induction phase. The 

maintenance phase can also be provided with 

anesthetic drugs administered as intravenous infusion, 

other than inhalation agents. Various hemodynamic 

responses may develop to intravenous anesthetic drugs 

used in anesthesia applications. The primary task of 

anesthesiology is to control the patient's hemodynamic 

values, including blood pressure and heart rate, from 

pre-operative to post-operative. An ideal intravenous 

anesthetic agent is expected to provide rapid and 

reliable anesthesia induction and recovery, have 

minimal effects on vital functions, have no effects such 

as reactions or pain at the injection site, be in a stable 

solution, and preferably have a solution in water 

(Kayhan, 2004). Propofol is a short-acting, intravenous 

sedative-hypnotic used for induction of anesthesia. It 

provides quick and comfortable induction, which 

usually occurs within 40 seconds (arm-brain 

circulation time) following the start of the injection. It 

causes pain in up to 58% of cases when given from the 

back of the hand. It is depressant for the cardiovascular 

system (CVS), lowers blood pressure and cardiac 

output depending on the dose, and slightly reduces 

heart rate. In clinical studies, intravenously 

administered midazolam has been shown to be an 

adequate agent for induction of general anesthesia 

(Reves et al., 1985). It can be safely used in general 

anesthesia induction at a dose of 0.25 mg/kg to 0.35 

mg/kg, although there is inter-subject variability 

(Kyeong et al, 1993). Midazolam is a benzodiazepine 

derivative with a short duration of action (Conway et 

al., 2016). The general anesthetic effect begins after 

intravenous injection (30-100 seconds). Its effects in 

CVS are minimal and it does not cause pain or irritation 

during injection. However, midazolam alone is rarely 

used for anesthesia induction. There are no sufficient 

studies in the literature comparing the effects of 

propofol and midazolam used alone in anesthesia 

induction on hemodynamics. In our study, the effects 

of midazolam and propofol used during induction on 

intraoperative hemodynamics in patients undergoing 

abdominal hysterectomy were compared.  

 

MATERIALS AND METHODS 

Study type 

Prospective observational study 

Study group 

Between January 2008 and January 2009, routine 

preoperative anesthesia visits were made to 60 patients 

with American Society of Anesthesiologists (ASA) 

score I-II, ages 35-60, who were scheduled for 

abdominal hysterectomy, and informed consent was 

obtained about the study. 

Procedures 

No premedication was applied to the patients. The 

patients were divided into two equal groups: those 

given midazolam during induction (Group M) and 

those given propofol (Group P). During anesthesia 

induction, midazolam (0.2 mg/kg) was administered to 

Group M (n:30) and propofol 1% (2 mg/kg) was 

administered to Group P (n:30). After standard 

monitoring was performed on the volunteer patients in 

both groups, vascular access was established with a 20 

G branule. Infusion of 0.9% NaCl solution was started 

at a constant rate in all patients and infusion was 

continued throughout the surgery according to the 4-2-

1 rule. In the operating room, non-invasive systolic 

blood pressure, diastolic blood pressure, mean blood 

pressure, minute heart rate values were recorded at the 

beginning of anesthesia induction (T1), after intubation 

(T2), during skin incision (T3), extubation (T4) and in 

the recovery room at the fifth minute of extubation 

(T5). During induction of anesthesia, 0.2 mg/kg 

midazolam, 2 mcg/kg fentanyl, and 0.2 mg/kg 

cisatracurium were given intravenously to patients in 

Group M. Patients in Group P received 2 mcg/kg 

propofol 1%, 2 mcg/kg fentanyl, and 0.2 mg/kg 

cisatracurium intravenously. After 3 minutes of mask 

oxygenation, patients were orotracheally intubated. 

Following orotracheal intubation in both groups, 

anesthesia was maintained with a mixture of 4-6% 

desflurane, 50% oxygen and 50% nitrogen oxide. 

Patients were administered intravenous (0.05-

01mcg/kg) fentanyl and (0.02mg/kg) cisatracurium at 

45-minute intervals as additional doses. All patients 

were administered 100 mg tramadol when skin closure 

stitching was applied. During the surgical skin closure 

suture stage, the nitrogen protoxide flow was stopped, 

and a fifty percent air-oxygen mixture was switched to. 

At the end of skin closure, desflurane was discontinued 

and air-oxygen flow was continued. Decurarization 

was achieved by administering 1 mg atropine and 2 mg 

neostigmine to patients who started spontaneous 

breathing, and then extubation was performed. Patients 

who had an eye-opening response with verbal 

stimulation and had adequate spontaneous respiration 

were sent to the recovery room. Patients whose Aldrete 

score reached 9 points in the recovery room were sent 

to the ward. 

Statistical analysis 

In this study, statistical analyzes were performed with 

the NCSS 2007 package program. In addition to 

descriptive statistical methods (mean, standard 

deviation) in the evaluation of the data, repeated analysis 

of variance was used for repeated measurements of 

multiple groups, Newman Keuls multiple comparison 

test was used for subgroup comparisons, independent t 

test was used for comparison of paired groups, and chi-

square test was used for comparisons of qualitative data. 

The results were evaluated at the significance level of 

p<0.05. 

Ethical considerations 

For this observational study, permission was obtained 

from the ethics committee of Istanbul Training and 

Research Hospital (Tarih 02.05.2008; Karar sırano:22, 

no: 5/8). 
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RESULTS 

No statistically significant difference was observed 

between the age and weight averages and ASA score 

distributions of the groups (Table 1). The duration of 

abdominal hysterectomy surgeries was similar in both 

groups respects. Groups; They were similar in terms of 

extubation times, recovery times, and Aldrete score. 

 

While no significant difference was observed between 

the groups in terms of initial systolic blood pressure 

averages, the 5th minute systolic blood pressure 

averages of intubation, skin incision, extubation, and 

recovery were significantly lower in group P than in M 

(Table 2). 

   

 

 

Table 1. Group M and Group P, age, weight averages and ASA score distributions. 

 Group M Group P P* 

Age (year) 47.53±5.56 45±7.33 0.137 

Weight (kg) 70.83±7.76 74.27±8.27 0.103 

ASA score I 15 (%50) 19 (%63.3) 
0.297 

II 15 (%50) 11 (%36.7) 

ASA: American Society of Anesthesiologists, *P˂0.05 is significant.

Table 2. Group M and Group P, systolic blood pressure averages. 

 

Systolic blood pressure 

(mmHg) 

Group M Group P P 

T1 138.10±18.25 131.70±15.03 0.143 

T2 155.87±19.08 135.47±23.32 0.0001* 

T3 124.70±13.41 118.30±15.41 0.048* 

T4 147.57±13.19 132.93±13.23 0.0001* 

T5 134.33±14.14 124.90±13.45 0.010* 

Newman Keuls Multiple Comparison Test Group M Group P 

Induction / Intubation 0.001* 0.259 

Induction / Incision 0.001* 0.001* 

Induction / Extubation 0.008* 0.621 

Induction / Recovery 0.222 0.006* 

T1: anesthesia induction, T2: after intubation, T3: during skin incision, T4: extubation, T5: fifth minute of extubation. *P˂0.05 

is significant.

 

In Group M, the mean systolic blood pressure after 

intubation and extubation was significantly higher 

than the initial value, while the value after skin 

incision was lower. In Group P, incision and recovery 

systolic blood pressure averages showed a significant 

decrease compared to the baseline value (Table 2) 

(Figure1).  

While no significant difference was observed 

between the mean diastolic blood pressure values of 

groups M and group P at baseline, during incision and 

extubation, and also during recovery, a significant 

decrease was observed in the mean diastolic blood 

pressure values measured immediately after 

intubation in group P.The average of diastolic blood 

pressure values measured during intubation and 

extubation in both groups was observed to be 

significantly higher than the baseline (Table 3) 

(Figure 2) (P˂0.05). While no significant difference 

was observed between the averages of intubation, 

incision and recovery mean blood pressure, 

measurements of the groups, the extubation mean 

blood pressure, averages of group P showed a 

significant decrease (Table 3) (Figure 3) (P˂0.05). 

 

 
Figure1: Average values of systolic blood 

pressure. 
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Table 3: Group M and P, diastolic and mean blood pressure average, mean minute heart rate. 

 

Diastolic blood 

pressure (mmHg) 
Group M Group P P 

T1 76.03±8.27 73.57±8.98 0.077 

T2 88.63±10.52 81.40±16.16 0.044* 

T3 73.67±11.21 68.63±12.49 0.106 

T4 83.83±12.58 78.13±11.44 0.071 

T5 75.17±13.17 72.37±10.8 0.372 

Mean blood pressure (mmHg) 

T1 95.97±8.9 91.97±8.67 0.079 

T2 107.40±21.58 98.57±16.08 0.077 

T3 87.53±18.3 85.53±12.18 0.620 

T4 103.70±9.46 96.60±9.92 0.006* 

T5 94.23±11.22 89.97±11.19 0.146 

Minute heart rate (beats/minute) 

T1 81.73±10.18 86.13±7.12 0.057 

T2 89.33±9.92 94.40±11.13 0.068 

T3 78.70±13.18 78.63±9.55 0.982 

T4 97.23±14.05 89.17±10.48 0.014* 

T5 87.03±11.6 83.60±9.07 0.207 

T1: anesthesia induction, T2: after intubation, T3: during skin incision, T4: extubation, T5: fifth minute of extubation. *P˂0.05 

is significant. 

 

While there was no difference in the averages of 

intubation, incision, and recovery minute heart rate 

measurements between the groups, the group P 

extubation minute heart rate averages showed a 

significant decrease. While intubation and extubation 

minute heart rate averages in Group M were 

significantly higher than the baseline values, in Group 

P, only intubation measurements showed a significant 

increase compared to the baseline. In addition, the 

mean values of minute heart rate numbers measured 

during the incision in group P were significantly 

lower than the initial values (Table 3) (P˂0.05). 

 

 
 

Figure 2: Average values of diastolic blood 

pressure 

 

 

Figure 3: Average values of mean blood pressure 

 

 

DISCUSSION 

In our study, it was observed that midazolam did not 

prevent the hemodynamic response after induction, 

and intravenous 0.2 mg/kg midazolam caused higher 

systolic blood pressure values than 2 mg/kg 1% 

propofol. Neither drug alone provided hemodynamic 

stability. Similarly, Bosna et al. (Bosna et al., 2002) 

reported in their study aiming to compare the 

hemodynamic effects of midazolam and propofol that 

hemodynamic stability could not be maintained in 

both groups. The addition of midazolam during 

induction of anesthesia has been reported to attenuate 

intubation-induced increases in blood pressure and 

minute heart rate, cardiac autonomic system 

responses, and serum epinephrine and norepinephrine 

concentrations (Nishiyama et al.,2002). Midazolam 

helps maintain hemodynamic stability by reducing 
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the stress response during induction of anesthesia. It 

may suppress physiologic responses during induction 

of anesthesia (Jeon et al., 2018). In their fifty percent 

effective dose (ED50) study, (Mcclune et al., 1992) 

reported that the doses of midazolam and propofol 

required to eliminate the eye-opening response to 

voice command were 0.26 and 1.25 mg/kg, 

respectively. It has been reported that the same drug 

doses for midazolam and slightly higher doses for 

propofol are required for face mask tolerance, and 

both drugs require similarly higher doses to eliminate 

the eyelash reflex. In our study, midazolam was used 

at 0.2 mg/kg, considering that it was given together 

with fentanyl were used in both groups for anesthesia 

induction, and after induction, intubation and surgical 

incision, decreases in hemodynamic parameters were 

detected in both groups. They reported that propofol-

fentanyl and midazolam-fentanyl combinations were 

similar to each other in terms of hemodynamic 

stability (Arda et al., 2000). In our study, fentanyl was 

used in lower doses as 2 microgram/kg and 

midazolam as 0.2 mg/kg. Midazolam and propofol 

can be used together, but there is no clarity about the 

effects of the doses to be applied on hemodynamics. 

It has been reported that hemodynamic values after 

induction of anesthesia are lower when propofol and 

midazolam are used together (midazolam 0.03, 0.06 

or 0.12 mg/kg, respectively, followed by propofol 

0.3, 0.6 or 0.9 mg/kg administered 2 minutes later) 

than when used alone (McClune et al., 1992). It has 

been shown to be synergistic when used within the 

commonly accepted dosage range. There is a 44% 

reduction in the ED50 of each agent individually. If 

0.13 mg/kg midazolam is used in anesthesia 

applications, a 52% decrease in propofol dose is 

required (Short & Chuı, 1991). Another study used 

midazolam-propofol-alfentanil, evaluating the drugs 

individually and in combination in 400 patients; 

Although all responses to two-drug combinations are 

synergistic, the three-drug combination has been 

reported to result in a response less than that expected 

from the effects of the individual agents and their 

two-drug interactions (Short et al., 1992). We think 

that the lower hemodynamic responses with propofol 

compared to midazolam in our study are due to the 

dose we used. In a study in which general anesthesia 

induction with propofol was performed by adding 

0.03 mg/kg and 0.06 mg/kg intravenous midazolam, 

it was reported that a significant decrease in systolic 

blood pressure, diastolic and mean blood pressure 

was prevented immediately after induction. The 

authors reported decreased postoperative anxiety 

score, decreased cortisol response to surgery, and 

decreased propofol requirement for induction (Mihali 

et al., 2022). Two specific hypotheses were tested by 

heart rate variability analysis of heart rate and arterial 

blood pressure changes during conscious sedation 

with propofol and midazolam. According to this 

study, propofol induces a decrease in heart rate and 

blood pressure by inducing the dominance of 

parasympathetic activity, while midazolam induces 

an increase in heart rate and a decrease in blood 

pressure by inducing the dominance of sympathetic 

activity (Win et al., 2005). In our study, we think that 

the lower hemodynamic responses with propofol 

compared to midazolam may be due to suppression of 

parasympathetic activity. Propofol's ability to reduce 

blood pressure during induction of anesthesia has 

been reported as a 25-40% decrease in systolic blood 

pressure when administered at an induction dose of 2-

2.5 mg/kg, regardless of any cardiovascular disease. 

It shows that it is a result of the direct negative 

inotropic effects of propofol as well as its direct 

effects on arterial and venous vascular tone (Pagel & 

Warltier, 1993). Additionally, in studies comparing 

the 2% and 1% formulation of propofol in use 

reported that the formulations were similar in terms 

of hemodynamic responses to intubation (Öztürk, 

2007; Servin et al., 1997). 

 

CONCLUSION 

As a result, anesthesia induction with intravenous 0.2 

mg/kg midazolam may cause higher systolic blood 

pressure values than 2 mg/kg propofol. It should not 

be overlooked that the hemodynamic response that 

will occur after the use of midazolam during 

anesthesia monitoring will vary depending on the 

anesthetic drugs and doses used together. 
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 ABSTRACT 

Aim: COVID-19, which emerged in the city of Wuhan, China, brought new living conditions with it by affecting the whole 

world in a short time. This study aimed to determine the anxiety level and sleep quality of neurology patients hospitalized in 

the neurology service according to their COVID-19 status during the pandemic period. Materials and Methods: Research 

data were collected as face-to-face questions and answers between March 20 and May 20, 2021. One hundred (55 Female, 

45 Male) patients participated in the study. The patients were divided into two groups according to whether they had COVID-

19 or not. Patients who had COVID-19 were designated as the COVID-19 group, and those who did not were designated as 

the non-COVID-19 group. The Pittsburgh Sleep Quality Index (PSQI) was used to assess sleep quality and the Coronavirus 

Anxiety Scale (COAS) was used to assess anxiety level. Results: A significant difference was found between the COVID-

19 group and non-COVID-19 group for anxiety scale mean scores, total PSQI score averages, and sub-parameters sleep 

latency, sleep duration, and sleep disturbance (p<0.05). There was a positive moderate correlation between anxiety level and 

sleep quality (p=0.000, r=0.472). A moderate positive relationship was detected between anxiety level and subjective sleep 

quality which is one of the sub-parameters of sleep quality (p=0.000, r=0.439). Conclusion: COVID-19 disease has negative 

effects on the anxiety level and sleep quality of individuals. The extent of these effects should be examined. It is important 

to consider these effects in treatments. 

Keywords: Anxiety, COVID-19, Pandemic, Sleep. 

 
 

Pandemi Döneminde Nöroloji Servisinde Yatan Hastalarda COVID-19 Öyküsünün 

Kaygı Düzeyleri ve Uyku Kalitesi Üzerine Etkisi 

ÖZ 

Amaç: COVID-19, kısa zamanda tüm dünyayı etkisi altına alarak yaşam koşullarını çok büyük oranda etkilemiştir. Bu 

çalışmanın amacı pandemi sürecinde COVID-19 geçirme durumlarına göre nöroloji servisinde yatan nöroloji hastalarının 

anksiyete düzeyi ve uyku kalitesini değerlendirmek amacıyla yapılmıştır. Gereç ve Yöntem: Araştırma verileri 20 Mart -20 

Mayıs 2021 tarihleri arasında yüz yüze soru-cevap olarak toplanmıştır. Araştırmaya, 100 (55 Kadın, 45 Erkek) hasta 

katılmıştır. Hastalar COVID-19 geçirip geçirmemelerine göre iki gruba ayrılmıştır. COVID-19 hastalığını geçiren kişiler 

COVID-19 geçiren grup olarak hastalığı geçirmeyenler ise COVID-19 geçirmeyen grup olarak belirlendi. Veri toplama aracı 

olarak uyku kalitesini değerlendirmek için Pittsburgh Uyku Kalitesi İndeksi (PUKİ), anksiyeteyi değerlendirmek için 

Koronavirüs anksiyete Ölçeği (KAÖ) kullanılmıştır. Bulgular: COVID-19 geçiren grup ve COVID-19 geçirmeyen grup 

karşılaştırıldığında anksiyete ölçeği puan ortalamaları, PUKİ total puan ortalamaları ve alt parametrelerinden uyku latansı, 

uyku süresi, uyku bozukluğu arasında anlamlı fark saptandı (p<0.05). Anksiyete düzeyi ile uyku kalitesi arasında pozitif 

yönde orta düzey korelasyon olduğu görüldü (p=0.000, r=0.472). Anksiyete düzeyi ile uyku kalitesinin alt parametrelerinden 

öznel uyku kalitesi (p=0.000, r=0.439) ile pozitif yönde orta düzey anlamlı ilişki saptandı. Sonuç: Nörolojik hastalığı olup 

COVID-19 geçiren bireylerin anksiyete düzeylerinin daha yüksek ve uyku kalitelerinin daha kötü olduğu görülmüştür. Bu 

etkilerin boyutları incelenmelidir. Ve tedavilerde bu etkilerin göz önünde bulundurularak yapılması önemlidir.  
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INTRODUCTION 

The effects of COVID-19 (coronavirus disease), which 

spread rapidly first in China and then in almost all 

countries in the world, continue (World Health 

Organization, 2022). In studies examining the 

psychological and social effects of COVID-19, it has 

been observed that COVID-19 causes radical changes 

in society in all aspects and negative psychological 

problems. In a study in which 500 people participated, 

it was reported that 19% of the participants had 

depression, 14% had anxiety and 25.4% had worsened 

mental health after the pandemic (Choi et al., 2020). 

In a study on anxiety, and depression conducted with 

307 participants, the frequencies of anxiety and 

depression were reported to be 18.6% and 13.4%, 

respectively (Dai et al., 2020). In the study of 1210 

participants conducted in China during the COVID-19 

epidemic, 28.8% of the participants were found to have 

moderate to severe anxiety symptoms and 16.5% had 

moderate to severe depression symptoms. Moreover, it 

was stated that women were more negatively affected 

by the psychological consequences of the epidemic; It 

was observed that the scores they got from the stress, 

anxiety, and depression scales were significantly 

higher (Wang et al., 2020). 

Sleep problems are one of the leading causes of 

psychological problems. It is known that insomnia 

affects a person's healthy thinking and psychology, as 

well as difficulty for sleeping due to sadness, stress, 

and depression. In addition, sleep quality is one of the 

concepts that is emphasized in clinical practice and 

sleep-related research. It is seen that studies on sleep 

disorders are increasing rapidly all over the world. 

While it plays a major role in the pathophysiology of 

chronic diseases, it is worth examining because it is the 

first deterioration process in acute diseases (İyigün et 

al., 2017; Huang et al., 2020). 

Sleep research is essential because poor sleep quality is 

a symptom of many medical conditions and there is a 

high correlation between sleep health and physical as 

well as psychological health. Sleep plays a very 

important role in the health of individuals. Inadequate 

sleep, besides posing a threat to health, causes a 

decrease in cognitive, psychomotor, and emotional 

functions. The effect of sleep-related hormonal 

circulation on immunity and health has been 

demonstrated. It is reported that people with sleep 

disorders experience health problems more frequently 

and more severely. It has been shown that sleep rhythm 

is affected by many factors and causes disorders. Sleep 

quality is an important indicator that affects a person's 

cognitive, physical, and social life. Many reasons 

affect sleep quality. 

Smoking, afternoon coffee consumption, alcohol use, 

poor sleep hygiene, stress levels and additional 

diseases are the most common factors that affect sleep 

quality (İyigün et al., 2017). To prevent the coronavirus 

pandemic, many states have imposed many restrictions 

on their citizens to protect their health, and with the 

theme of 'Life Fits Home', a curfew has been imposed 

on individuals under the age of 20 and over the age of 

65 between March 15 and June 10, 2020, in our 

country, and all schools and universities, education 

process remotely, and it was a vacation scheduled 

online. It can be predicted that the new lifestyle that 

emerged during the COVID-19 disease pandemic and 

the measures taken to control the epidemic may also 

have an impact on sleep quality. Because it is possible 

to say that stress and lifestyle changes negatively affect 

sleep quality (Huang et al., 2020). 

Fear is an adaptive defense mechanism that is 

fundamental for survival and involves several 

biological processes of preparation for a response to 

potentially threatening events. However, when it is 

disproportionate, it becomes harmful and can induce 

several psychiatric disorders (Garcia, 2017; Shin, 

2010). In a pandemic, fear increases anxiety, stress 

levels and insomnia in healthy individuals and 

intensifies the symptoms of those with pre-existing 

psychiatric disorders (Shigemura et al., 2019). In 

previous epidemic situations, the number of those 

whose mental health was affected tended to be greater 

than the number of people infected by the disease 

(Reardon, 2015). Thus, it is of extreme importance to 

implement public health policies, including assistance 

protocols concerning individual and collective mental 

health in conjunction with pandemic response 

strategies during and after the event. Sleep disorders 

are frequently seen in neurological patient groups, and 

anxiety along with depression are seen at high rates in 

these patient groups. Sleep can be affected by many 

factors. It needs to be evaluated from multiple 

perspectives. Sleep quality is one of the most important 

parameters affecting the quality of life. A person needs 

quality sleep in order to think clearly, focus on his 

work, and complete his daily tasks successfully. 

Improving a person's sleep quality and reducing 

anxiety will also increase participation in physical 

therapy and rehabilitation. Therefore, it is extremely 

important to implement public health policies, 

including mental health outreach protocols, along with 

pandemic response strategies during and after the 

event. Because these policies provide protective and 

preventive services within the scope of community-

based mental health practices, improving mental health 

and reducing the treatment burden allocated to mental 

health services. 

This study aimed to determine the anxiety levels and 

sleep quality of neurology patients hospitalized in the 

neurology service during the pandemic period, 

according to their COVID-19 history. 

 

MATERIALS AND METHODS 

Study type 

This cross-sectional study was conducted through face-

to-face interviews with patients in Pamukkale 

University from March- June 2021. 

Study group 

Over 18 years of age who met the inclusion criteria 

with neurological disease in the Neurology Inpatient 
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Service of Pamukkale University Hospital were 

included in the study. As inclusion criteria, Persons 

who have a neurological disease (stroke, MS, etc.), can 

communicate and read, and have no mental problems. 

As the exclusion criterion, those with a previously 

diagnosed psychiatric illness and who do not want to 

participate were excluded from the current study. We 

invited 114 patients to the study. 14 patients did not 

want to participate in the survey. A total of 100 people 

were included in our study. 

The effect size of the reference study was determined 

as d=0.68 (Morin et al., 2003). According to the results 

of the reference study, assuming that we can obtain a 

lower effect size (d=0.5), as a result of the power 

analysis, it has been calculated that 95% power can be 

obtained at a 95% confidence level. A minimum of 42 

people (per group) were included in the study. 

Procedures 

The socio-demographic characteristics of the 

participants who met the inclusion criteria were 

questioned through mutual interviews. After the 

demographic information of the patients was obtained, 

it was questioned whether they had COVID-19, and 

whether they had a family history. Sleep quality was 

assessed by the Pittsburgh Sleep Quality Index (PSQI), 

and the Coronavirus Anxiety Inventory (COAS) 

questionnaire was used to assess anxiety. 

Evaluation methods 

PSQI ranges from 0 to 21. A total score lower than 5 

indicates “good sleep quality” (Buysse et al., 1989). 

Turkish validity and reliability were established 

(Ağargün et al., 1996). 

COAS which was developed in 2020 and adapted into 

Turkish by Biçer et al., was used. In this scale, the 

responses of individuals to the coronavirus in the last 

two weeks were evaluated. Both scales, consisting of 

one factor and five items, were created in a Likert style. 

There are items stating that as the scores obtained from 

the scale approach 5, reassurance-seeking behaviors 

increase, and as they go down to 1, reassurance-seeking 

behaviors decrease (Biçer et al., 2020; Lee et al., 2020). 

Statistical analysis 

Data were analyzed with SPSS 22.0. Continuous 

variables were given as mean, and categorical variables 

were given percentages. The Mann-Whitney U test was 

used to compare independent group differences and the 

relations between continuous variables were analyzed 

with Spearman correlation analysis. Normal 

distribution of the data was determined by the 

Kolmogorov-Smirnov test, and the data are not 

normally distributed. Chi-square analysis was used for 

the differences between categorical variables. 

Ethical considerations 

Ethical approval of the study was given by the 

Pamukkale University Non-Interventional Clinical 

Research Ethics Committee (decision no:06, 

date:16/03/2021). 

 

RESULTS 

Of individuals with neurological disease who met the 

inclusion criteria, 46 (20 women, 26 men) had COVID-

19, while 54 (35 women, 19 men) were not diagnosed 

with COVID-19. When the patients were divided into 

two groups according to whether they had COVID-19 

or not, the mean age of the COVID-19 group was 

50.93±19.39 years, and the mean age of the non-

COVID-19 group was 55.1±17.82 years.  

The body mass index of all patients was found to be 

25.43±4.07 kg/m2. The mean body mass index was 

25.69±3.81 kg/m2 in the COVID-19 group and 

25.20±4.31 kg/m2 kg/m2 in the non-COVID-19 group. 

Demographic and clinical characteristics of groups are 

given in Table 1. 

In the COVID-19 group, the number of people who 

smoked was 8 (17.4%) and the number of people who 

drank alcohol was 2 (4.3%); In the non-COVID-19 

group, the number of smokers was 3 (5.6%) and no one 

consumed alcohol. While 37 (80.4%) people in the 

COVID-19 group had a relative with a history of 

COVID-19, only 6 (11.1%) people in the non-COVID-

19 group had a relative with a history of COVID-19. 

Seven (15.2%) of individuals with COVID-19 had any 

surgery while hospitalized. The number of people who 

had surgery in the group without COVID-19 was 

determined as 2 (3.7%). 

A significant difference was found between the two 

groups' COAS total scores, PSQI total scores, and sleep 

latency, sleep duration, and sleep disturbance sub-

parameters (p<0.05) (Table 2). 

There was a correlation between COAS total score and 

sleep quality (p=0.000, r=0.472). A moderate positive 

correlation was found between COAS total score and 

subjective sleep quality (p=0.000, r=0.439). There was 

a moderately positive correlation between COAS total 

score and sleep delay (p=0.001, r=0.339) (Table 3). 

 

DISCUSSION 

Although it is agreed worldwide that the pandemic is a 

stressful period, little is known about the consequences 

after the quarantine and epidemic period. Although 

there are studies investigating the neuropsychiatric 

effect of the COVID-19 pandemic in MS patients 

(Costa-Frossard et al. 2020), there is no study 

examining the effect of COVID-19 history on 

coronavirus anxiety level and sleep quality in 

hospitalized neurology patients. 
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Table 1. Demographic characteristics of groups. 

 

COVID-19 Group 

(n=46) 

Non-COVID-19 Group 

(n=54) 
z p 

X±SD 

Median (Min-Max) 

 

X±SD 

Median (Min-Max) 

 

 

Year (y) 
50.93±19.39 

49 (20-90) 

55.1±17.82 

56.5 (21-88) 

-1.498 0.134* 

Height (cm) 
166.97±8.04 

167.5 (152-186) 

165.07±8.15 

165 (150-182) 

-1.051 0.293* 

Weight (Kg) 
71.44±9.88 

73.5 (44.5-95) 

68.40±11.04 

56.5 (36-88) 

-1.408 0.159* 

BMI 
25.69±3.81 

24.9 (18.52-33.66) 

25.20±4.31 

25.71 (16-32) 

-0.149 0.882* 

Length of hospital stay (Days) 
6.21±3.59 

5 (1-15) 

6.63±5.91 

5 (1-35) 

-0.484 0.629* 

 n (%) n(%) X2 p 

Diagnoses of patients 

Cerebrovascular accident 17 (37%) 21 (39%) 2.817 0.138** 

Hemiplegia 8 (17%) 8 (15%) 

MS 5 (11%) 7 (13%) 

Gullian barre 3 (7%) 5 (9%) 

Myasthenia gravis 4 (9%) 1 (2%) 

Peripheral neuropathy 4 (9%) 4 (7%) 

Parkinson's disease 3 (6%) 5 (9%) 

Hidrosefali 2 (4%) 3 (6%) 

Sex 
Male 20 (43.5%) 35 (64.8%) 3.748 0.280** 

Female 26 (56.5%) 19 (35.2%) 

Marital Status 
Married 41 (89.1%) 44 (81.5%) 3.956 0.253** 

Single 5 (10.9%) 10 (19.5%) 

Educational status 

Out of school 9 (19.6%) 7 (13%) 2.359 0.770** 

Primary school 19 (41.3%) 30 (55.6%) 

Middle school 6 (13%) 7 (13%) 

High school 7 (15.2%) 6 (11.1%) 

University 5 (10.9%) 4 (7.4%) 

PSQI: Pittsburgh Sleep Quality Index, Min: Minumum, Max: Maximum, BMI: Body mass index; *Man-Whitney u test, **Chi-square test; 

X: Mean, SD: Standard  Deviation, %: percent, p<0.05. 

 

 

Table 2. Comparison of the anxiety levels and sleep quality of the groups. 

Variables 

COVID-19 Group 

(n=46) 

Mean ±SD 

Median (Min-Max) 

Non-COVID-19 Group 

(n=54) 

Mean ±SD 

Median (Min-Max) 

z p 

PSQI Total Point 
14.30±3.32 

13.5 (10-21) 

12.72±3.65 

11 (10-21) 
-2.417 0.016 

Subjective sleep quality 
2.23±0.94 

3 (0-3) 
2.11±0.86 

2 (0-3) 
-0.961 0.337 

Sleep latency 
2.41±0.93 

3 (0-3) 

2.01±0.78 

2 (1-3) 
-2.725 0.006 

Sleep time 
2.08±0.96 

2 (0-3) 
1.66±0.82 

1 (1-3) 
-2.466 0.014 

Habitual sleep activity 
1.93±0.99 

2 (0-3) 

1.90±0.91 

2 (0-3) 
-0.229 0.819 

Sleeping disorder 
2.32±0.87 

3 (1-3) 

1.81±0.97 

2 (0-3) 
-2.776 0.006 

Use of sleeping pills 
1.69±1.00 

2 (0-3) 

1.61±0.73 

1.5 (0-3) 
-0.594 0.553 

Daytime dysfunction 
1.60±0.93 

2 (0-3) 
1.59±0.68 

1 (1-3) 
-0.341 0.733 

COAS 
13.73±4.33 

15 (12-22) 

12.55±2.59 

12 (10-20) 
-2.304 0.021 

PSQI: Pittsburgh Sleep Quality Index, COAS: Coronavirus Anxiety Inventory; Min: Minumum, Max: Maximum; Man-Whitney u testi; p<0.05 
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The aim of this study was to determine the 

coronavirus anxiety level and sleep quality of 

neurology patients hospitalized in the neurology 

service according to their COVID-19 status during 

the pandemic period. In our study, where we 

examined the relationship between sleep quality and 

coronavirus anxiety in individuals with neurological 

disease and had COVID-19 and compared them with 

neurology patients without a history of COVID-19, a 

relationship was found between coronavirus anxiety 

and sleep quality. Furthermore, it was determined that 

neurological patients with COVID-19 had higher 

coronavirus anxiety levels and worse sleep quality. 

Sleep can be affected by many factors. It needs to be 

evaluated from multiple perspectives. Sleep quality is 

one of the most important parameters affecting the 

quality of life. A person needs quality sleep to think 

clearly, focus on his work, and complete his daily 

tasks successfully (Caminero & Bartolomé, 2011). It 

was observed that neurology patients who had 

COVID-19 had higher coronavirus anxiety scores. 

Anxiety disorder is a mood disorder that is expected 

in the context of a pandemic. A previous study in 

China reported that most of its patients experienced 

moderate to severe anxiety during the pandemic 

(Costa-Frossard et al. 2020). It is often manifested by 

poor concentration, insomnia, and high blood 

pressure (Ma et al., 2018. Long-term anxiety is 

associated with increased disability, poor quality of 

life, cognitive impairment, and early death 

(Abzhandadze et al., 2017, Azizi et al., 2020, Archer 

et al., 2020, Balfe et al., 2018, Guay et al., 2017). The 

COVID-19 pandemic creates many uncertainties in 

individuals' lives, and when these uncertain situations 

are perceived as threatening, they cause negative 

reactions in the person and cause anxiety. However, 

based on the results of this research, it is stated that 

individuals can maintain their psychological 

resilience to the extent that they can use their spiritual 

resources during such trauma periods, which is the 

key to mental health during this COVID-19 epidemic 

period (Wang et al., 2019). It has been reported that 

diseases can be considered as traumatic negative 

events. It is thought that traumatic events also 

negatively affect a person's psychology (Archer et al., 

2020). In the first days of the epidemic, emptying 

food shelves, confinement at home, interpreting every 

physical sensation as a symptom of COVID-19, 

exposing minds to a shower of dirty information 

through social media posts, and watching programs 

about the epidemic on the internet and television for 

long hours increased fear and panic. According to the 

sleep survey, a score higher than five indicates a sleep 

disorder. In our study, it was observed that neurology 

patients were above 5, regardless of having COVID-

19. However, it was seen that there were higher scores 

in the group that had COVID-19. Stress may not be 

the only cause of sleep problems during the pandemic 

(Morin et al., 2003, Sateia 2014). Numerous studies 

have been conducted investigating sleep problems 

and their psychological impact during the SARS 

epidemic (Brooks et al., 2018). However, to our 

knowledge, there is no study evaluating the sleep 

quality of neurology patients hospitalized in the 

neurology service during the COVID-19 pandemic. 

Our study found that sleep quality decreased in 

different disease groups during the COVID-19 

pandemic, which is consistent with the findings of 

recent studies (Yuan et al., 2020, Huang & Zhao 

2020, Zhang et al., 2020). Decreased sleep quality can 

exacerbate symptoms of chronic diseases and reduce 

response to treatment (Caminero & Bartolomé, 

2011). Accordingly, there is a need for 

multidimensional and multi-stage studies 

investigating sociopsychological factors that can 

improve sleep quality. It is an undeniable fact that the 

COVID-19 pandemic brings many uncertainties, 

especially in health, social, psychological and 

economic areas. 

When we look at the sub-parameters of sleep, there 

was a difference between the two groups, especially 

in falling asleep, sleep duration and sleep disturbance. 

Anxiety in people may delay falling asleep, reduce 

sleep duration and cause sleep disorders. Neurology 

patients have existing problems related to sleep. 

Having a disease such as COVID-19 can increase and 

exacerbate anxiety and fear in these people. When 

looked at, most of the relatives of neurology patients 

Table 3. Examining the relationship between sleep quality and anxiety. 

Variables 
COAS 

p r 

PSQI Total point 0.000 0.472 

Subjective sleep quality 0.000 0.439 

Sleep latency 0.001 0.339 

Sleep time 0.003 0.296 

Habitual sleep activity 0.498 0.069 

Sleeping disorder 0.033 0.213 

Use of sleeping pills 0.003 0.297 

Daytime dysfunction 0.013 0.249 

PSQI: Pittsburgh Sleep Quality Index, COAS: Coronavirus Anxiety Inventory; Spearman correlation, p<0.05 



Can Akman et al.                                                                                        Anxiety and Sleep in Neurology Patients  

 

BAUN Health Sci J, 2024; 13(2): 360-367 365 

 

have had COVID-19. In this case, it can cause 

isolation problems such as fear, avoidance and 

staying away from people's environment, making 

these people even more antisocial. This may lead to 

depressive states in patients. In this respect, patients 

should be protected from the disease and should be 

helped to overcome their fears (Yuan et al. 2020). 

In our study, when we looked at the relationship 

between coronavirus anxiety and sleep in 

neurological patients with COVID-19, it was seen 

that there was a relationship between sleep quality 

and falling asleep, especially with the total score. In 

particular, coronavirus anxiety is related to total score 

and sleep quality. To have a good sleep, a person must 

be free from worry. These patients with COVID-19 

should be informed about the disease and in terms of 

prevention, and if there are caregivers, they should be 

informed about how to behave in a new epidemic. 

Sleep is very effective on quality of life. A person 

must have a good sleep pattern to maintain a daily 

routine. 

Thirty-eight of our patients (38%) had a history of 

cerebrovascular accident, and 16 of them (16%) were 

patients with hemiplegia. And they made up the 

majority of patients. Therefore, regardless of stroke 

types and stroke severity, more attention should be 

paid when contracting COVID-19, and considering 

that patients with a stroke have a higher prevalence of 

age, smoking, hypertension and cardiovascular 

disease, COVID-19 patients with a stroke history 

should be compared to those without a stroke history. 

It is stated that it is not surprising that patients 

experience worse clinical outcomes than others 

(Huang and Zhao, 2020). Therefore, health 

authorities need to identify high-risk groups based on 

patients' sociodemographic profiles in order to 

provide early psychological interventions. Anxiety, 

stress and sleep problems are well-known risk factors 

for cardiovascular disease. Second, as the prevalence 

of neuropsychiatric disorders increases in the context 

of a pandemic, the content of psychological 

interventions should be modified according to the 

needs of the general population. 

Our study was limited in several ways. Since the 

study had a cross-sectional design, the data and 

analyses obtained from the study may not be 

sufficient to draw causal inferences. Since the 

participants were volunteers who participated in the 

survey, the study may have sample bias. The fact that 

it was performed on different disease groups will 

affect the level of psychological impact of the 

pandemic. However, it is also necessary to question 

whether patients with COVID-19 disease were 

hospitalized during this period, how many days they 

were hospitalized, and what effects they had 

afterward. Despite its limitations, we hope that the 

findings of this study will provide us with guidance 

on the psychological state and sleep status of patients 

during the pandemic period and will be more 

conducive to the management of patients with a 

history of stroke and MS who are at high risk for 

COVID-19. 

 

CONCLUSION 

It has been observed that the sleep quality of patients 

with neurological problems decreases, and the 

coronavirus anxiety level increases. However, it has 

been observed that the coronavirus anxiety level is 

higher in patients who have had COVID-19 than in 

those who have not. This will also negatively affect 

patients' compliance with treatment, participation and 

exercise. Determining patients' sleep quality and 

coronavirus anxiety levels will be useful in predicting 

their participation in treatment. Sleep affects a 

person's quality of life greatly. For this reason, it 

should be questioned whether the patient has COVID-

19 in the future and appropriate approaches should be 

taken accordingly. And studies should be carried out 

to improve sleep quality. Additionally, studies should 

be conducted with larger participation and in which 

different parameters that may affect sleep are 

evaluated. 
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ABSTRACT 

Aim: This study aimed to determine the knowledge levels of neonatal nurses in managing ROP (Retinopathy of Prematurity) 

and the examination process. Materials and Methods: The descriptive research model was conducted between August-

September 2023. A total of 171 nurses who met the inclusion criteria were included in the study during the specified dates. 

Data were collected using the 'Nurse Profile Form' and 'The Form of Knowledge and Examination Process on ROP.' Results: 

The average age of the participating neonatal nurses was 34.26 ± 7.16 years. It was found that 74.3% of them had a bachelor's 

degree, 23.4% had been working in neonatal clinics for 7-10 years, 62% followed current publications related to neonatology, 

and 95.3% had participated in ROP examinations. Among the descriptive characteristics of the nurses, it was found that the 

knowledge levels of those with postgraduate education were higher than those with bachelor's degrees. The average score 

for Theoretical Information Related to Retinopathy was found to be 11.32±1.54, while the average score for The Examination 

Process (pre-examination, post-examination, and during examination) was 9.94 ± 1.53. Additionally, those who followed 

current publications related to neonatal intensive care had higher ROP knowledge levels than those who did not (p <0.05). 

Conclusion: In the study, it was determined that neonatal nurses had a good level of knowledge regarding ROP and the 

examination process. According to the obtained data, it is recommended to support nurses with postgraduate opportunities, 

as well as to encourage participation in conferences and symposiums, in order to increase in-service training and ensure 

professional development in hospitals, due to the effectiveness of following education and current publications. 

Keywords: Knowledge Level, Newborn, Nurse, Retinopathy. 
 

Yenidoğan Yoğun Bakim Ünitesi Hemşirelerinin Retinopati ve Muayene Sürecine 

Yönelik Bilgi Düzeyleri 
ÖZ 

Amaç: Bu çalışmada yenidoğan hemşirelerinin ROP ve muayene sürecinin yönetilmesinde bilgi düzeylerinin belirlenmesi 

amaçlanmıştır. Metot: Tanımlayıcı araştırma modeli ile Ağustos-Eylül 2023 tarihleri arasında yapıldı. Belirtilen tarihler 

arasında araştırmaya dâhil edilme kriterlerine uyan toplam 171 hemşire ile çalışma tamamlandı. Veriler ‘Hemşire Tanıtıcı 

Formu’ ve ‘ROP Bilgi ve Muayene Süreci Formu’ ile toplandı. Bulgular: Araştırmaya katılan yenidoğan hemşirelerinin yaş 

ortalamalarının 34.26±7.16 olduğu, %74.3’ünün mezuniyetinin lisans olduğu, %23.4’ünün 7-10 yıldır yenidoğan kliniğinde 

çalıştığı, %62’sinin yenidoğan ile ilgili güncel yayınları takip ettiği ve %95.3’ünün ROP muayenesine katıldığı belirlendi. 

Hemşirelerin tanımlayıcı özelliklerinden eğitim durumu değişkeninde lisansüstü mezunu olanların ROP bilgi düzeyleri lisans 

mezunu olanlardan daha yüksek olduğu bulundu. ROP Bilgi ortalaması 11.32+1.54, ROP Muayene (İşem öncesi, sırası ve 

sonrası) ortalaması ise 9.94+1.53 olarak bulundu. Ayrıca yenidoğan yoğun bakım hemşireliği ile ilgili güncel yayınları takip 

edenlerin ROP bilgi düzeyleri etmeyenlerden daha yüksek olduğu bulundu (p<0.05). Sonuç: Çalışmada yenidoğan 

hemşirelerinin ROP ve muayene sürecine yönelik bilgi düzeylerinin iyi düzeyde olduğu belirlendi. Elde edilen verilere göre, 

eğitimin ve güncel yayınların takibinin etkili olmasından dolayı hastanelerde hizmet içi eğitimlerin artması ve mesleki 

gelişimin sağlanması için hemşirelere lisansüstü olanakların, kongre, sempozyum katılımlarının desteklenmesi önerilir. 
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INTRODUCTION 

Retinopathy of Prematurity (ROP) is a disease 

characterized by incomplete vascularization of the 

retina, the etiology and pathogenesis of which are not 

fully understood, and it results in visual impairment 

in premature and low birth weight infants (Sancak et. 

al, 2019; Taplak & Erdem, 2018). There is a 

proportional increase in the incidence and severity of 

ROP with decreasing gestational age and birth weight 

(Sancak et al., 2019). In recent years, due to the 

increased frequency of preterm births and scientific 

and technological advancements in neonatology, the 

survival period has extended up to the 23rd 

gestational week. However, this situation has 

increased the incidence of retinopathy (Bilgeç & Erol, 

2018; Müstakim et al., 2017). In a multicenter study 

conducted in our country by the Turkish Neonatology 

Society, the frequency of ROP in very low birth 

weight preterm infants was found to be 42%, and the 

frequency of advanced-stage ROP was 11%. ROP 

was detected to occur in 6.1% of infants born at 

gestational weeks 33-35, with an advanced-stage 

ROP rate of 6 per thousand (Koç et al., 2021). ROP is 

a preventable cause of childhood blindness. 

Therefore, the examination and treatment of ROP are 

of great importance (Sankar et al., 2022). ROP 

examination can lead to changes in the respiratory 

pattern, cardiac arrhythmias, feeding intolerance, and 

pain in premature infants (Dolgun & Bozlak, 2017; 

Metreş, 2014). Newborn screening is a collaborative 

process involving multiple individuals and 

institutions, with midwives, nurses, obstetricians, and 

pediatricians in the maternity clinic forming the initial 

link in this chain. Ensuring that nurses and midwives 

responsible for screenings perform their roles 

accurately and timely regarding obtaining heel blood 

samples from all newborns, as well as screening for 

hearing, vision, and developmental hip dysplasia, will 

enhance the success of the screening process (Demir 

Acar & Alparslan, 2021; Fingerhut & Olgemöller, 

2009; Lloyd-Puryear et al., 2006). Therefore, 

neonatologists, pediatricians, and nurses who care for 

preterm infants play an important role in reducing the 

frequency of ROP, potential complications, and 

mortality rates. They must have a good understanding 

of ROP pathophysiology, staging, risk factors, and 

appropriate care principles (Metreş, 2014). Neonatal 

nurses are healthcare professionals who provide 

primary care to premature infants and play a 

significant role in the prevention and management of 

ROP. Since ROP is a multifactorial disease, nursing 

care interventions targeting many risk factors can 

reduce the frequency of the disease (Sankar et al., 

2022; Thuileiphy et al., 2021). The first goal of 

newborn screening programs is early diagnosis and 

intervention of congenital metabolic diseases with 

high rates. In this process, nurses should raise 

awareness in families by explaining to parents that 

screening tests are used to diagnose various diseases 

that can be treated or controlled, the importance of 

early diagnosis, the processes of affected babies, and 

the procedural steps, and should provide counseling 

on follow-up and guidance (Erdim & İnal, 2018). 

Therefore, the active use of nurses' clinical 

knowledge and skills, ensuring service management, 

providing counseling to parents, and taking on 

educational and advocacy roles contribute to a 

holistic care experience. In practice, neonatal nurses 

aim to improve the quality of care by controlling pain, 

monitoring oxygen saturation, ensuring infection 

control, maintaining thermoregulation, providing 

optimal nutrition, and delivering individualized 

developmental care services (Kalyan & Moxon, 

2016). 

While nurses play a significant role in reducing risk 

factors for retinopathy and managing the process, 

their knowledge and skills regarding ROP have not 

been adequately explored. This study aims to 

determine the knowledge levels of neonatal nurses in 

managing ROP and the examination process. 

 

MATERIALS AND METHODS 

Research type and time 

This research was conducted with a descriptive 

research model between August and September 2023. 

Population and sample of the study 

The population of the study consisted of neonatal 

nurses working in Neonatal Intensive Care Units in 

Konya, and the sample comprised neonatal nurses who 

had internet access during the specified dates and 

voluntarily participated in the research. In Konya, there 

are 48 nurses in the City Hospital, a total of 105 nurses 

in two university hospitals, and 55 nurses in state 

hospitals. A total of 171 nurses who met the inclusion 

criteria (working in the Neonatal Intensive Care Unit, 

working for at least 3 months in the Neonatal Intensive 

Care Unit, and willing to participate in the study) were 

included in the study during the specified dates. A post-

hoc power analysis was conducted using G-Power 

3.1.9.7 to determine that the sample size was sufficient, 

and it was found that the study had an effect size of 0.5, 

with a power of 0.90 at a significance level of 0.05 

within a 95% confidence interval. 

Criteria for inclusion in the study  

Working in the NICU, 

Working in the NICU for at least 3 months, 

Volunteering to participate in the study. 

Data collection tools 

Data were collected using the 'Nurse Profile Form' and 

the The Form of Knowledge and Examination Process 

on ROP,' both of which were created by the researcher 

and reviewed by experts. 

Nurse Profile Form: This form, prepared by the 

researcher, consists of 9 questions that include personal 

and professional characteristics such as age, 

educational background, income status, years of 

experience in the profession, and years of experience 

in the Neonatal Intensive Care Unit (NICU). To restrict 

participation from individuals in other cities, a 

checkbox stating, 'I work in Konya' and 'I work in 
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another city' has been added to the first section of the 

form for filtering purposes, considering that the 

research is conducted only in Konya. 

The Form of Knowledge and Examination Process on 

ROP: Since there was no measurement tool measuring 

the ROP knowledge level in the literature, research 

data was obtained with this information form. This 

form, prepared by the researcher in line with the 

literature (Finer & Leone, 2009; Koç et al., 2021; 

Sankar et al., 2022; Thuileiphy et al., 2021), consists of 

26 questions covering topics such as risk factors for 

ROP, nursing care before, during, and after the 

examination. The theoretical information related to 

Retinopathy and the examination process is addressed 

in two categories. The Theoretical Information on 

Retinopathy consists of a total of 14 questions (1, 2, 3, 

4, 5, 6, 7, 8, 9, 10, 17, 19, 20, 21), while the Information 

on the Examination Process (pre-examination, post-

examination, and during examination) consists of a 

total of 12 questions (11, 12, 13, 14, 15, 16, 18, 22, 23, 

24, 25, 26). For the form, the opinions of 5 experts in 

the field of pediatric health and diseases nursing were 

received and finalized. The form includes "True" and 

"False" statements. Each correctly answered statement 

in the form was given 1 point and each incorrectly 

answered statement was given 0 point. Minimum 0 and 

maximum 26 points can be obtained from the form. 

The higher the scores obtained from the form, the 

higher the level of knowledge. Content validity 

agreement among experts was found to be 0.89. KR-20 

internal consistency coefficient was found to be 0.71. 

Research variables 

Dependent variables: Knowledge level scores taken 

from The Form of Knowledge and Examination 

Process on ROP. 

Independent variables: Demographic characteristics 

of neonatal nurses. 

Data collection 

The research was conducted with internet-accessible 

nurses working in the relevant hospitals during the 

specified dates. The researcher created an online 

survey link using Google Forms, which included the 

'Nurse Profile Form' and The Form of Knowledge and 

Examination Process on ROP.' The Google Forms 

survey link was distributed to neonatal nurses working 

in Neonatal Intensive Care Units through a social 

media application. Using a snowball method, nurses 

were asked to share the survey link with other neonatal 

nurses in their surroundings and units in Konya. 

Data analysis 

The analysis of the research was carried out using the 

SSPS (Statistical Package for Social Sciences) for 

Windows 25.0 program. Statistical analyses, including 

descriptive statistics, means, independent t-tests, and 

ANOVA, were conducted for data evaluation. 

Significance was accepted at α=0.05 within a 95% 

confidence interval. 

Ethical considerations 

To conduct the research, approval was obtained from 

the Ethics Committee for Scientific Research in Health 

Sciences of a university (2023/483). Before 

commencing data collection in the research, nurses 

working in Neonatal Intensive Care Units were 

provided with information about the purpose and scope 

of the research, and their online consent was obtained. 

Nurses participating in the research were assured that 

their individual information would not be disclosed to 

others and would not be used elsewhere. The research 

adhered to the relevant ethical principles, including the 

'Principle of Informed Consent,' 'Principle of 

Voluntariness,' and 'Principle of Privacy,' as the use of 

human subjects necessitates the protection of 

individual rights. 

 

RESULTS 

The distribution of data concerning the personal and 

professional characteristics of the nurses is presented 

in Table 1. The participants had an average age of 

34.26±7.16, with 93.6% of them being female, 74.3% 

holding a bachelor's degree, 73.7% being married, 

27.5% having 11-15 years of experience in the 

profession, 23.4% working in the neonatal clinic for 

7-10 years, 35.1% obtaining neonatal intensive care 

nursing certification, 62% following current 

publications related to neonatology, and 95.3% 

participating in ROP examination.

Table 1. Distribution of data regarding nurses' personal and professional characteristics (n=171). 

 

Descriptive Characteristics 
(X±SS ) 

Age 34.26±7.16 

  n % 

Gender 
Female 

Male 

160 

11 

93.6 

6.4 

Educational Level 

High School/Associate Degreea 

Bachelor's Degreeb 

Postgraduate Degreec 

19 

127 

25 

11.1 

74.3 

14.6 

Marital Status 
Married  

Single 

126 

45 

73.7 

26.3 

Years of Experience in the Profession 

1-3 years 
4-6 years 

7-10 years 

11-15 years 
16 years and above 

20 
26 

35 

47 
43 

11.7 
15.2 

20.5 

27.5 
25.1 
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Table 1. (continued) Distribution of data regarding nurses' personal and professional characteristics 

(n=171). 

Descriptive Characteristics n % 

Years of Experience in the Neonatal Clinic 

1-3 years 
4-6 years 

7-10 years 

11-15 years 
16 years and above 

39 
38 

40 

31 
23 

22.8 
22.2 

23.4 

18.1 
13.5 

Participation Status in Neonatal Intensive Care Nursing 

Certification Training 

Yes 

No 

60 

111 

35.1 

64.9 

Following Current Publications Related to Neonatal 

Intensive Care Nursing 

Yes 
No 

106 
65 

62.0 
38.0 

Participation in ROP Examination 
Yes 

No 

163 

8 

95.3 

4.7 

 

The nurses participating in the study were found to 

respond well to the definition of ROP (Correct 

answers 98.2%) and its risk factors (Correct answers 

72.5%, 66.7%, 93.6%, etc.). Nurses demonstrated a 

good level of knowledge in topics related to nursing 

care before ROP examination (Correct answers 

73.7%, 95.9%, etc.), during the examination (Correct 

answers 94.2%, 87.7%, 92.4%, etc.), and after the 

examination (Correct answers 88.9%, 77.8%, etc.).

 

Table 2. Distribution of responses given by nurses to The Form of Knowledge and Examination Process on 

ROP questions (n=171). 

The Form of Knowledge and Examination Process on ROP Questions 

Correct 

Respondents 

Wrong 

Respondents 

n % n % 

1. Retinopathy of Prematurity (ROP) is a disease characterized by incomplete 

vascularization of the retina, observed in premature and low birth weight infants. Its 
etiology and pathogenesis are not entirely understood, and it can lead to vision loss. 

168 98.2 3 1.8 

2. In developed countries, ROP is primarily a concern for preterm infants born before 32 

weeks of gestation, while in developing countries, severe ROP has been reported to occur 
up to 34 weeks of gestation. 

162 94.7 9 5.3 

3. The risk of ROP increases as gestational age decreases. 124 72.5 47 27.5 

4. Retinopathy is only observed in premature infants. 114 66.7 57 33.3 

5. ROP is divided into 5 stages. 106 62 65 38 

6. ROP examination can be performed by all ophthalmologists. 127 73.7 45 26.3 

7.Hyperoxia/hypoxia, hypercapnia/hypocapnia, and sudden fluctuations in blood gases are 
risk factors for ROP. 

160 93.6 11 6.4 

8.The number of blood transfusions, exchange transfusions, and hyperglycemia/insulin use 

are not among the risk factors for ROP. 
83 48.5 88 51.5 

9.Initial examination for infants with a gestational age above 32 weeks should be 
performed when the postnatal 4 weeks are completed. 

146 85.4 25 14.6 

10.For infants with a gestational age below 25 weeks, the first examination should be 

conducted when the postnatal 6 weeks are completed, without waiting until 31 weeks for 
preterm infants. 

139 81.3 32 18.7 

11.Obtaining consent from parents is not necessary for ROP examination and follow-up. 126 73.7 45 26.3 

12.Pupils should be dilated with 2.5% phenylephrine and 0.5% tropicamide, one drop of 

each, every 5 minutes, 2-3 times before the ROP examination procedure. 
164 95.9 7 4.1 

13. The ROP examination procedure induces physiological, behavioral, and hormonal 

changes in preterm infants. 
114 66.7 57 33.3 

14. The best time for pupil dilation is 45 to 60 minutes after the last drop. 146 85.4 25 14.6 

15. The ROP examination is a painful procedure and a significant source of stress for 
preterm infants. 

159 93 12 7 

16. During and after the examination, providing touch, music, mother's milk, or oral 

sucrose is beneficial in reducing pain. 
161 94.2 10 5.8 

17. Premature infants do not feel pain. 165 96.5 6 3.5 

18. The same eyelid speculum and sclera depressor can be used for every patient. 148 86.5 23 13.5 

19. Breast milk does not affect the development of ROP or severe ROP in preterm infants. 114 66.7 57 33.3 

20. The development of ROP increases according to the oxygen therapy and its duration. 168 98.2 3 1.8 

21. Excessive oxygen administration leads to ROP in infants. 162 94.7 9 5.3 

22. After the examination, the target oxygen saturation range should be 90-94% in 

premature babies who require oxygen. 
152 88.9 19 11.1 

23. The ROP examination procedure should be conducted in a monitored manner. 150 87.7 21 12.3 

24. Sterilization of the examination equipment with isopropyl alcohol or chlorhexidine is 

sufficient. 
89 52 82 48 

25. Emergency resuscitation equipment should be readily available during ROP 
examinations, as there may be deterioration in the infants' vital signs. 

158 92.4 13 7.6 

26. Following the ROP procedure, the infant should be monitored in the incubator for 2 

hours before discharge. 
133 77.8 38 22.2 
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Nurses scored a minimum of 13 and a maximum of 

25 on the Form of Knowledge and Examination 

Process on ROP, indicating that their ROP knowledge 

levels were at a good level (21.26±2.49), as shown in 

Table 3. In the section providing theoretical 

information on retinopathy, it was observed to receive 

a minimum of 8 and a maximum of 14, while in the 

section regarding the examination process, it was 

found to range from a minimum of 4 to a maximum 

of 12. The average score for Theoretical Information 

Related to Retinopathy was found to be 11.32 ± 1.54, 

while the average score for The Examination Process 

(pre-examination, post-examination, and during 

examination) was 9.94 ± 1.53. 

Table 3. Mean scores of nurses' ROP knowledge. 

 Minimum Maximum Mean Standard deviation 

The Form of Knowledge and Examination Process on ROP 13.00 25.00 21.26 2.49 

The Theoretical Information Related to Retinopathy 8.00 14.00 11.32 1.54 

The Examination Process (pre-examination, post-examination, 

and during examination 

4.00 12.00 9.94 1.53 

When the comparison of nurses' descriptive 

characteristics with the Form of Knowledge and 

Examination Process on ROP score was examined, 

variables such as gender, marital status, years of 

experience in the profession, years of working in the 

neonatal clinic, participation in neonatal intensive 

care nursing certification training, and participation in 

ROP examinations were not found to be statistically 

significant (p>0.05). However, variables related to 

education level and the follow-up of current 

publications in neonatal intensive care nursing were 

found to be significant (p<0.05). In terms of 

education level, postgraduate graduates had higher 

ROP knowledge levels than those with a bachelor's 

degree. Additionally, among the nurses participating 

in the study, those who followed current publications 

related to neonatal intensive care nursing had higher 

ROP knowledge levels compared to those who did 

not follow current publications (Table 4). 

 

Table 4. Comparison of nurses' descriptive characteristics with the Form of Knowledge and Examination 

Process on ROP score. 

 
Descriptive Characteristics (X±SS) Test and p 

Gender 
Female 

Male 

21.30±2.44 

20.72±3.19 

t=0.743 

p=0.459 

Education Level 

High School/Associate Degreea 

Bachelor's Degreeb 

Postgraduate Degreec 

20.68±2.51 

21.11±2.56 

22.48±1.71 

F=3.817 

p=0.024 

c˃b 

Marital Status 
Married  
Single 

21.17±2.52 
21.53±2.42 

t=-0.827 
p=0.410 

Years of Experience in the Profession 

1-3 years 

4-6 years 
7-10 years 

11-15 years 

16 years and above 

21.85±2.75 

21.34±2.89 
20.82±2.49 

21.27±2.61 

21.30±1.99 

 

F=0.545 
p=0.703 

Years of Experience in the Neonatal Clinic 

1-3 years 

4-6 years 

7-10 years 
11-15 years 

16 years and above 

20.61±3.41 

21.71±1.99 

21.10±2.41 
21.45±2.06 

21.69±1.94 

 

F=1.227 

p=0.301 

Participation in NICU Nursing Certification 

Training 

Yes 

No 

21.48±2.18 

21.15±2.65 

t=0.825 

p=0.411 

Staying up to date with current publications in 

Neonatal Intensive Care Nursing 

Yes 

No 

21.80±2.09 

20.40±2.84 

t=3.695 

p=0.001 

Participation in ROP examination 
Yes 

No 

21.26±2.44 

21.25±3.53 

t=0.022 

p=0.982 

DISCUSSION 

Neonatal nurses are the primary healthcare team 

members who spend the most time with premature 

infants. Due to their characteristics, the nursing role 

is of great importance in providing quality patient 

care (Metreş, 2014). The primary and most important 

responsibilities of nurses in ROP are to minimize or 

delay the occurrence of blindness, vision disorders, as 

well as family problems caused by low birth weight 

babies and premature births (Dolgun, 2017). 

Although there are limited studies on the subject, the 

data obtained were discussed in the literature. 

In this study, which investigated the knowledge levels 

of nurses in managing ROP and the examination 

process, it was observed that nurses had a good level 

of ROP knowledge. In a descriptive study conducted 

by Thuileiphy and colleagues, the lack of knowledge 

among nurses about premature retinopathy, its 
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prevention, and management was examined, and it 

was concluded that the knowledge scores of nurses 

were weak or moderate (Thuileiphy et al., 2021). In 

another study, it was found that knowledge levels 

increased after a supportive educational program 

related to ROP (Sankar et al., 2022). The majority of 

the patients cared for are premature infants. Knowing 

ROP, which is one of the most important health 

problems of premature, is an indicator of the quality 

of care provided. In the study, nurses had a good level 

of knowledge about nursing care before, during, and 

after ROP examination. Nurses were found to have 

the necessary knowledge in areas such as adjusting 

the oxygen dose during care applications according to 

the gestational age and individual needs of the 

newborn, moisturizing the oxygen with sterile 

distilled water and administering it heated (31-34°), 

using pulse oximeters and monitors in oxygen 

concentration monitoring, and continuously 

monitoring and recording blood gases according to 

clinical protocols. Moreover, the importance of 

ensuring that the baby returns to its former comfort as 

soon as possible after the examination was 

emphasized in the literature (Finer & Leone, 2009; 

Metreş, 2014). 

The education level and the follow-up of current 

publications affect the quality of care provided by 

nurses. Nurses with a postgraduate degree and those 

who follow publications related to neonatal nursing 

had higher ROP knowledge scores. In a study, it was 

observed that as the level of education increased, 

knowledge and skills improved (Hakmal et al., 2012). 

Giving oxygen to premature newborns without 

monitoring oxygen saturation (SPO2) and conducting 

uncontrolled oxygen administration is known to 

increase the risk of ROP development (Darlow & 

Husain, 2019; Srivatsa et al., 2021). In addition, it is 

observed that fluctuations in SPO2 values rather than 

low or high SPO2 values increase the risk of ROP 

development (Das et al., 2018). Therefore, 

monitoring oxygen targets is of great importance in 

preventing ROP-related blindness (Sankar et al., 

2022). In this study, a high number of nurses reported 

the accuracy of information that sudden changes in 

blood gases and excessive oxygen affect ROP. Based 

on this information, the number of nurses who 

correctly answered the target oxygen saturation range 

for premature infants is high. The results have shown 

that the level of education is essential, as evidenced 

by the overall average score of the nurses, indicating 

that their knowledge levels are good. In the study, 

nurses who participated reported that ROP 

examination was a painful procedure for premature, 

and they felt pain to a high degree. The vast majority 

of nurses stated that the application of non-

pharmacological methods for pain management is 

beneficial. In a qualitative study conducted to 

determine the knowledge level of neonatal nurses 

about pain management during ROP examination, 

neonatal nurses expressed that they observed that the 

neonate was exposed to severe pain during ROP 

examination (Metres et al., 2019). In the literature, it 

has been shown that nurses use pharmacological and 

non-pharmacological agents together and that 

individualized developmental care practices reduce 

the stress of the baby, minimize oxygen use, and lead 

to faster recovery after the procedure, normalizing 

physiological parameters (Olsson & Eriksson, 2011). 

Breast milk is an important source of nutrition for 

both term and premature in terms of growth and 

development (Thuileiphy et al., 2021). In this context, 

many scientific studies have supported the protective 

role of breastfeeding against the development of ROP 

in premature (Ginovart et al., 2016; Manzoni et al., 

2013; Muneer et al., 2018). In the study, neonatal 

nurses correctly answered to a high extent that breast 

milk is protective against ROP, and the findings are 

consistent with the literature. 

Limitations and strengths of the study 

Conducting the research in one city in Turkey and 

online may be considered as limitations of the study. 

Scientific and technological advancements in 

healthcare have led to an increase in the number of 

premature births. Quality nursing care plays a critical 

role in managing health issues such as retinopathy in 

premature. A notable gap in the literature is the 

determination of neonatal nurses' knowledge levels 

regarding premature retinopathy. The aim of our 

study is to fill this gap. The strength of our research 

is that it fills the gap in the literature. This study can 

serve as a guide for planning basic neonatal care 

training for neonatal nurses and enhancing the quality 

of care, which is another strength of our research. 

 

CONCLUSION 

In this study, neonatal nurses demonstrated a good 

level of knowledge regarding ROP and the 

examination process. Educational background and 

their engagement in following current publications 

related to neonatal nursing were found to influence 

ROP knowledge. Based on these findings, it is 

recommended that neonatal intensive care nurses, 

who spend more time with premature infants in 

neonatal intensive care units, should be encouraged to 

participate in training to acquire the highest level of 

competence. They should perform the care of 

premature infants in accordance with evidence-based 

practices and stay updated on new technological 

developments. 
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ABSTRACT 

Objective: The aim of this study was to determine the relationship between the lunar cycle and the pathological clinical findings 

(respiratory distress, seizures, metabolic disorders, etc.) that develop especially in the first 24-48 hours of neonate clients born in 

our hospital and/or admitted to the pediatric outpatient clinic. Materials and Methods: This retrospective study was conducted in 

Balıkesir University Medical Faculty Child Health and Diseases Clinic between 01 March 2022 and 01 June 2023. 997 newborn 

patients who were born in our clinic and/or admitted to the pediatric outpatient clinic were included in this retrospective study. 

The relationship between the lunar cycle and the clinical status of these patients was evaluated. The data were analyzed using the 

descriptive statistics, chi-square test and logistic regression analysis. Results: Pathological clinical findings in a newborn were 

seen in 10.3% of the cases, with hyperbilirubinemia 5.3% being the most common finding and respiratory distress 3.9% being the 

second most common. The most common lunar period with pathological clinical finding was the full moon with 26.2%, while the 

second most common was in the first quarter with 25.2% and again in the third quarter with the same rate, which was not 

statistically significant (p=0.584). Conclusion: The results of the present study suggest that there is no relationship betwixt the 

lunar cycle moreover the newborn patient’s clinic status.  

Keywords: Deliveries, Lunar Cycle, Newborn. 

 

Ay Sikluslarının Yenidoğan Bebeklerdeki Natal ve Postnatal Süreçlerle İlişkisi 

 
ÖZ 

Amaç: Bu çalışmanın amacı, hastanemizde doğan ve/veya çocuk polikliniğine başvuran yenidoğan hastaların özellikle ilk 24-48 

saat içinde gelişen patolojik klinik bulguların (solunum sıkıntısı, nöbetler, metabolik bozukluklar vb.) ile ay döngüsü arasındaki 

ilişkiyi belirlemektir.  Gereç ve Yöntem: Bu retrospektif çalışma, 01 Mart 2022-01 Haziran 2023 tarihleri arasında Balıkesir 

Üniversitesi Tıp Fakültesi Çocuk Sağlığı ve Hastalıkları Kliniği'nde yapıldı. Kliniğimizde doğan ve/veya çocuk polikliniğine 

başvuran 997 yenidoğan hastası retrospektif olarak çalışmaya dahil edildi. Bu hastaların ay döngüsü ile klinik durumları arasındaki 

ilişki değerlendirildi. Veriler SPSS 22.0 programı kullanılarak tanımlayıcı istatistikler, ki-kare testi ve lojistik regresyon analizi 

kullanılarak analiz edilmiştir. Bulgular: Olguların %10.3‘ünde patolojik klinik bulgular görülürken, en sık görülen bulgu 

hiperbilirubinemi %5.3 ve ikinci en sık olan ise %3.9 solunum sıkıntısı olarak görüldü. Patolojik klinik bulguların en sık görüldüğü 

ay dönemi  %26,2 ile dolunay olurken , ikinci en sık  %25.2 ile ilk dördün ve yine aynı oranda son dördün’dü ve istatistiksel olarak 

anlamlı değildi (p=0.584). Sonuç: Bu çalışmanın sonuçları, ay döngüsü ile yenidoğan hastaların klinik durumu arasında bir ilişki 

olmadığını göstermektedir.  
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INTRODUCTION 

The neonatal period is the first twenty-eight day period 

after birth. This is a challenging period in which the 

baby is trying to physiologically adapt himself to 

extrauterine life. The high incidence of neonatal 

mortality and morbidity once again shows the 

importance of this period. In the U.S.A. 2/3 of infant 

deaths in the first year after birth have been reported to 

be in the neonatal period (Behrman et al., 2004). 

The phases of the moon refer to the situations that arise 

from the position of the moon against the sun and 

where one part is dark, and the other part is light. More 

specifically, the phases of the moon are related to the 

position of the moon relative to the stars and follow a 

cycle of repeated movements every 27 days, which is 

called the cycle of the moon. When we look at the 

phases of the moon, four formations are mentioned. 

These are: the new moon, the first quarter, the full 

moon, and the third quarter (Hinze et al., 1984).  In 

some studies, in the literature, it has been seen that 

certain phases of lunar cycles have different effects on 

birth, including birth rates. The relationship of lunar 

phases with birth and especially with birth rate has 

been the focus of important research. Both in the past 

and more recently, many authors have investigated the 

possible influence of moon phases on the frequency 

and time of birth (Staboulidou et al., 2008). 

The number of studies examining the effect of lunar 

cycles on childbirth is quite paltry. This study aims to 

investigate the relationship between natal (birth week, 

birth weight, mode of delivery) and postnatal 

characteristics [complications such as respiratory 

distress, seizures, metabolic disorders] of newborn 

babies born in our hospital with the lunar cycle. 

 

MATERIALS AND METHODS 

Study type 

This study was conducted in Balıkesir University 

Medical Faculty Child Health and Diseases Clinic 

between 01 March 2022 and 01 June 2023.The files of 

the cases included in the study were retrospectively 

scanned demographic data (gender, birth height, body 

weight and head circumference), initial examination 

findings, interventions performed in the delivery room, 

follow-up results, and pathological clinical findings 

were recorded. 

Study group 

The clinical characteristics of nine hundred ninety- 

seven newborn babies born in the Balıkesir University 

Medical Faculty Child Health and Diseases Clinic 

and/or applying to the pediatric clinic in their natal and 

postnatal periods. Preterm (<35 weeks) and posterm 

(>42 weeks) birth history, <2000 g, systemic disease 

history (congenital malformation, genetic disease, 

metabolic disease, etc.) and missing file data were 

excluded from the study. The phases of the moon are 

related to the position of the moon relative to the stars 

and follow a cycle of repeated movements and 

correspond to the amount of the lunar surface reflecting 

the available light visible from Earth. “Time and Date” 

website data were obtained according to the exact 

moments of different moon phases in historical 

context. In accordance with the time of birth its 

relationship with the lunar cycle was determined 

according to the lunar calendar on the website. 

Likewise, the relationship between the pathological 

clinical findings of the newborn patient in the birth and 

postpartum period with the lunar cycle was determined 

according to the lunar calendar on the same website. 

Statistical analysis 

In the statistical analysis evaluation of the data 

obtained from the cases included in the study, the study 

data were analyzed on 'Statistical Package for Social 

Sciences (SPSS) version 22.0 software (SPSS Inc., 

Chicago, IL, USA). The variables were calculated as 

number (N), percentage (%), and mean ± standard 

deviation (SD). Chi-square test was used to compare 

the qualitative data of the cases that were not obtained 

by measurement between the groups. In all tests, p 

values <0.05 were considered statistically significant. 

Ethical consideration 

This study was approved by the Clinical Research 

Ethics Committee Balıkesir University Faculty of 

Medicine, (Decision No. 2023/118, Date: 23/08/2023). 

 

RESULTS 

Nine hundred ninety-seven neonatal cases were 

admitted in the research.52.4% (N=522) of the cases 

were male and 47.6% (N=475) were female. Only 

10.7% (N=107) of births were with NSVD. Of the 

newborn infants, 22.7% (N=227) had preterm and 

7.5% (N=75) had low birth weight. The relationship 

between the pathological clinical findings and the lunar 

cycle was also ascertained by considering the lunar 

calendar data on the “Time and Date” website. 

Pathological clinical outcomes were seen in 10.3% 

(N=103) of the cases; the most prevailing clinical 

finding was physiological hyperbilirubinemia (N=54, 

5.3%), and the second most common finding was 

respiratory distress with transient tachypnea of 

newborn (N=39, 3.9%). 

When the birth times of newborn babies are evaluated 

according to their lunar cycles; the most common birth 

was during the new moon period (N=287, 28.8%), it 

was valid both types of births (NSVD, 31 [3,7%]; C/S, 

256 [25,7%]). and the least birth was in the third 

quarter (N=220, 22.1%). The demographic distinctive 

of the cases are shared in Table 1.  

When the relationship between birth characteristics 

and lunar cycle was examined, it was found that all 

birth types (NSVD, C/S) were highest in the new moon 

period (N=27, 28.7%), babies born <2500 g and >4000 

g were most common in the third quarter period, babies 

born between 350/7- 400/7 weeks (N=267, 26.7%) were 

most in the new moon period, and babies born at 400/7- 

420/7 weeks were in the third quarter period at most 

(N=23, 31%). There was no statistically momentous 
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discrepancy between delivery type, birth weight and 

delivery weeks according to lunar cycles (p=0.409, 

p=0.737, and p=0.298, respectively). The most 

common pathological clinical findings rate for both 

birth types in the postnatal process was full moon 

(N=27, 26.2%), and the second most common was in 

the first quarter (N=26, 25.2%) and third quarter 

(N=26, 25.2%), which was not statistically momentous 

(p=0.584, respectively) (Table 2). 

 

Table 1. Demographic Data. 

Lunar Cycle 

 New Moon First Quarter Full Moon Third Quarter p 

Gender n (%) n (%) n (%) n (%) 

0.454 
Female 133 (13.3%) 129 (12.9%) 115 (11.5%) 98 (9.8%) 

Male 154 (15.4%) 121 (12.1%) 125 (12.5%) 122 (12.2%) 

 

 

Table 2. Birth data and pathological clinical finding according to lunar cycles. 

Lunar Cycle 

 New Moon First Quarter Full Moon Third Quarter p 

Type of birth n (%) n (%) n (%) n (%) 

0.409 
NSVD 31 (3.1%) 24 (2.4%) 22 (2.2%) 30 (3%) 

C/S 256 (25.7%) 226 (22.7%) 218 (21.9%) 190 (19%) 

Birth weight n (%) n (%) n (%) n (%) 

2000-2500 g 18 (1.8%) 20 (2%) 70 (7%) 155 (15.5%) 

0.737 
2500-3000 g 88 (8.8%) 70 (7%) 74 (7.4%) 144 (14.4%) 

3000-4000 g 169 (16.9%) 155 (15.5%) 57 (5.7%) 136 (13.6%) 

>4000 g 12 (12%) 5 (0.5%) 88 (8.8%) 169 (16.9%) 

Pathological clinical finding n (%) n (%) n (%) n (%) 

0.584 Present 24 (2.4%) 26 (2.6%) 27 (2.7%) 26 (2.6%) 

Absent 263 (26.4%) 224 (22.4%) 213 (21.4) 194 (19.5%) 

 

  

DISCUSSION 

In this study, although there was no statistically 

significant difference in the characteristics of 

newborn babies in natal (mode of birth, birth week, 

birth weight) and postnatal processes according to 

their lunar cycles, it was determined that 

complications in the postnatal process were most 

common in the full moon period, and the features 

including risk factors for newborn babies (<2500 g, 

>4000 g, babies born at 400/7-420/7 weeks) were 

detected at most in the third quarter period. 

Studies assessing extraneous conditions on labor 

often rule out medically achieved births. A few 

inquiry include solely term birthing (Ghiandoni et al., 

1998; Ochiai et al., 2012). Our study incorporated 

solely cases born between 350/7 and 420/7 weeks of 

gestation. 

In addition to studies investigating the effects of 

innate phenomena alike as drizzle, temperature 

changes and barometric pressure on gravidity and 

delivery, there are limited studies investigating the 

effect of lunar cycles and birth (Cesario, 2002; Joshi 

et al., 1998; Mark et al., 1983; Morton-Pradhan et al., 

2005; Nalepka et al., 1983). The different variables in 

the earth and the potential effects of the lunar cycle 

on human well-being have historically attracted the 

attention of a large number of researchers. Although 

no association has been shown in most studies, others 

have linked the lunar cycle to medical events such as 

cardiopulmonary resuscitation, fertility, acute 

coronary events and neuropsychiatric findings (Abell 

& Greenspan, 1979). 

The possible influence of the moon on births has been 

explained in several ways. One study emphasized that 

serum sodium and serum lithium levels in rabbits 

varied reliant on the moon stage (Malek et al., 2011). 

Another study in rats showed that oxytocin degrees 

increased with blood pressure, which was linked to 

gravity and increased in the phases closest to the full 

moon (Stocker et al., 2004; Widjaja et al., 2015). 

Melatonin degrees may likewise alter with the phases 

of the moon and may affect births (Periti & Biagiotti, 

1994). Melatonin levels decrease around the period of 

the full moon due to greater availability of light 

(Cajochen et al., 2013). Melatonin levels rise during 

pregnancy and decrease greatly during childbirth. 
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This is why a decrease in melatonin levels in the days 

closest to the full moon may be linked to a decrease 

in melatonin levels during childbirth (Olcese et al., 

2013). 

The relationship of lunar phases to birth, and in 

particular to the birth rate, has become the focus of 

important study, and a positive correlation has been 

reported between the onset of labor and a surpassing 

birthing amount, particularly in the course of the full 

moon period (Staboulidou et al., 2008). Many 

obstetric nurses have stated that the number of 

women who are in delivery and give birthing at the 

time of the full moon is higher. Danzl (1987) notes 

that in 1987, when 80% of nurses and 64% of doctors 

believed the moon had an effect. Another study also 

reported a statistically significant difference between 

the annual total spontaneous births that occurred 

during full moon periods and births that occurred 

during all other lunar phases (Laganà et al., 2014). 

However, there are studies indicating that lunar 

cycles have no effect on human issues, including 

automobile accidents, hospital admittances, surgery 

sequels, cancer survival indicendes, menstruation, 

births, birth complications, depression, violent 

behavior, suicides and homicides (Foster & 

Roenneberg, 2008). Criss and Marcum, in a 1968 

study of 140,000 live infants, stated that lunar cycles 

had little effect on childbirth, and in this study, the 

authors reported a weak but definite relationship 

between light and menstrual cycle, negatively 

affecting ovulation during the lunar period when the 

light effect was low (Criss & Marcum, 1981). In 

addition to this idea, Wake and colleagues, in their 

study involving 1007 births, observed a significant 

increase in births where the Moon's gravitational 

influence on the Earth was less than 31.5 Newtons 

(Wake et al., 2010). In a study conducted by Abell 

and Greenspan on 11691 births involving a fifty one 

month cycle; it has been shown that there is no 

relationship between the birth rate and the phases of 

the moon (Abell & Greenspan, 1979). Another study 

showed that regardless of the type of birth, the lunar 

cycle did not affect the frequency of delivery (Bharati 

et al., 2012). In studies by Joshi et al. (1998), Periti et 

al. (1994), and Romero and Martinez (2004), it was 

stated that the number of births on full moon days was 

not statistically different from other days.  In a study 

involving six million births in France, they found that 

a greater number of births occurred during the new 

moon and the first quarter (Guillon, et al., 1986). 

Lentz (2005) also found that there were more births 

during the full moon and new moon. In this study, 

when the relationship between birth characteristics 

(birth type, birth week, birth weight) and the lunar 

cycle was examined, although there was no 

statistically significant difference, it was seen that all 

birth types and babies born between 350/7- 40 weeks 

were mostly in the new moon period. 

Consideration of the Moon's influence on the tides 

has led to the belief for centuries that pregnant women 

can have an effect on amniotic fluid pressure, and 

consequently that sudden pressure change can result 

in premature membrane rupture. Lentz et al. (2005) 

investigated the synergistic relationship between 

barometric pressure and gravitational forces in 

relation to the physiology of pregnancy and 

concluded that neither size nor barometric pressure 

gradient had a significant effect on human pregnancy, 

while the gravitational effects of the new moon and 

full moon had no effect on birth rates. Staboulidou et 

al. (2008) noted that the lunar cycle had no effect on 

childbirth and neonatal pathological clinical findings. 

In contrast to the relationship between the lunar cycle 

and the pathological clinical findings seen after birth 

and afterbirth, it is emphasized in the literature that 

findings after some diseases are related to some lunar 

cycles. For example, it has been emphasized that 

spontaneous pneumothorax cases are most common 

one week before and after the new moon period, and 

cardiovascular mortality is more common between 

the first and third quarter (Sok et al., 2001; Strestik & 

Sitar, 1996). 

In this study, although the pathological clinical 

findings of postnatal processes were not statistically 

significant with lunar cycles, the moon phase with the 

most frequent findings was the full moon. 

Strengths of this study is to be retrospective and 

including a focused research. The lack of a neonatal 

care unit in our clinic, frequent cesarean births and the 

small number of births included in the study are the 

limitations of our study. 

 

CONCLUSION 

In our study, as in some previously published 

scientific studies, it was seen that certain phases of 

lunar cycles had different effects on natal and 

postnatal processes. Thus, recognizing that lunar 

cycles have a predictable effect on natal and postnatal 

periods will be useful in terms of the care and 

treatment of newborn babies. Guaranteeing the 

relationship of the pathological clinical findings seen 

with lunar cycles by statistical tests that cannot be 

properly explained by chance is important for the 

reproducibility and predictability of the moon's 

effect. It is obvious that more center-based studies 

involving a large number of cases from different 

regions are needed for long-term outcomes. 
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ABSTRACT 
Objective: This research was conducted to determine distance education's positive and negative effects on midwifery students 
before clinical practice. Materials and Methods: The population of this descriptive and cross-sectional study consisted of 194 
students (106 first-year and 88 second-year students) studying in the first and second year of the Department of Midwifery, 
Faculty of Health Sciences of a state university in Turkey. The data collection form, which the researchers prepared by 
reviewing the literature, consists of 49 questions, including the participants' socio-demographic characteristics and views on 
distance education. Results: 72.9% of the participants stated that they disapproved of distance education, and approximately 

30% stated that they did not have suitable living conditions for distance education. Participants also reported that the transition 
to distance education negatively affected the quality and participation rates of laboratory and clinical applications of the 
courses. The learning tools that students found most valuable during distance education were online lecture notes (83.9%), 
smartphones (81%), internet access (76.1%) and computers (72.5%). Students stated that they most frequently used the student 
information system (82.3%) and the university web page (77.9%) to be informed about educational changes, while they least 
frequently followed television news. Conclusion: In our study, it was determined that web-based distance education, which 
was used as an alternative solution in the pandemic, interrupted the practice education of midwifery students and negatively 
affected participation in classes. 

Keywords: COVID-19, Distance Education, Midwifery. 

Pandemide Klinik Uygulama Öncesi Uzaktan Eğitimin Ebelik Öğrencileri Üzerindeki 

Etkileri 

 
ÖZ 
Amaç: Bu araştırma, ebelik öğrencilerine uzaktan eğitimin klinik uygulama öncesi olumlu ve olumsuz etkilerini belirlemek 
amacıyla yapılmıştır. Gereç ve yöntem: Tanımlayıcı ve kesitsel tipteki bu araştırmanın evrenini Türkiye'de bir devlet 
üniversitesinin Sağlık Bilimleri Fakültesi Ebelik Bölümü birinci ve ikinci sınıfında öğrenim gören 106 birinci sınıf ve 88 ikinci 
sınıf olmak üzere toplam 194 öğrenci oluşturmuştur. Araştırmacılar tarafından literatür taranarak hazırlanan veri toplama 
formu, katılımcıların sosyo-demografik özellikleri ve uzaktan eğitime ilişkin görüşlerini içeren toplam 49 sorudan 
oluşmaktadır. Bulgular: Katılımcıların %72.9'u uzaktan eğitimi onaylamadığını ve yaklaşık %30'u uzaktan eğitim için uygun 
yaşam koşullarına sahip olmadıklarını belirtmişlerdir. Katılımcılar ayrıca uzaktan eğitime geçişin derslerin laboratuvar ve 

klinik uygulamalarının kalitesini ve katılım oranlarını olumsuz etkilediğini bildirmişlerdir. Öğrencilerin uzaktan eğitim 
sürecinde en değerli buldukları öğrenme araçları çevrimiçi ders notları (%83.9), akıllı telefonlar (%81), internet erişimi 
(%76.1) ve bilgisayarlardır (%72.5). Öğrenciler, eğitimle ilgili değişikliklerden haberdar olmak için en sık öğrenci bilgi sistemi 
(%82.3) ve üniversite web sayfasını (%77.9) kullandıklarını belirtirken, en az televizyon haberlerini takip ettiklerini ifade  
etmişlerdir. Sonuç: Çalışmamızda pandemide alternatif bir çözüm olarak kullanılan web tabanlı uzaktan eğitimin ebelik 
öğrencilerinin uygulama eğitimlerini sekteye uğrattığı ve derslere katılımı olumsuz etkilediği tespit edilmiştir. 
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INTRODUCTION 

With the pandemic, changes have been experienced 

in many areas, such as transportation, food, 

education, economy, health, etc. However, education 

has been most affected (Terkeş & Uçan Yamaç, 
2021). First, the closure of schools and then the 

decision to switch to distance education disrupted 

education (Kurnaz & Serçemeli, 2020; Viner et al., 

2020). Universities quickly adapted to these 

decisions through distance education centers and 

started education (Kurnaz & Serçemeli, 2020; Zhong 

et al., 2020). Academics, students, and parents 

involved in the education process have faced new 

experiences they have never experienced before 

(Zan & Zan, 2020). The process was managed with 

these changes that brought advantages and 
disadvantages. While some universities prefer to use 

online synchronous, some offline asynchronous, and 

some mixed methods as distance education methods, 

it is stated that the way the courses are taught is left 

to the instructor's own will in some units (Kurnaz & 

Serçemeli, 2020; Zan & Zan, 2020). 

In midwifery education, both theory and practice 

should be carried out simultaneously. It is difficult to 

maintain this education with distance education, and 

alternative methods should be used. However, in this 

pandemic, where face-to-face education could not be 

provided, distance education had to be implemented 

quickly to manage the education process effectively 

(Brooks et al., 2020). Universities with good 

infrastructure and a previous online education 

system had no problems in the transition, but 
inexperienced universities struggled to skip the 

process. Not only in terms of universities, but 

students also faced many troublesome situations as 

they did not have the necessary equipment. Most 

institutions did not cancel clinical practices and tried 

to continue them during the pandemic. However, due 

to the increasing number of cases, a sudden closure 

decision was made during clinical internships (Ferrel 

& Rian, 2020). 

A study conducted in the literature during the 

distance education period stated that students 

experienced stress in exams conducted remotely. 
The reasons for this were exam duration, navigation 

mode, and technical problems (Elsalem et al., 2020). 

In another study covering all midwifery students in 

Turkey, it was determined that 5% of the students 

experienced moderate and high levels of anxiety 

(Söğüt et al., 2020). In another study conducted in 

Peru on the subject, attention was drawn to the 

anxiety experienced by midwifery students in 

hospital studies. Among the reasons that strengthen 

anxiety, reasons such as insufficient protective 

equipment, economic problems, and anxiety about 
not being treated in case of illness due to lack of 

health insurance were listed (Rojas-Silva et al., 

2020). 

In Turkey, limited studies have been found in the 

literature on nursing and midwifery students' views 

 

on distance education. Addressing this knowledge 

gap is critical to understanding the effects of a global 

pandemic and to better prepare for similar major 

disruptions in student education and practice for a 

future where pandemics are inevitable (Dodds, 

2019). Our study was conducted to determine the 

opinions and evaluations of first and second-year 

midwifery students regarding the positive and 

negative effects of distance education before clinical 

practice. 

MATERIALS AND METHODS 

Our distance education plans during the 

pandemic 

All educational institutions had started to continue 

their education activities on distance education since 

the spring term of 2019-2020 when the COVID-19 

pandemic emerged. In this process, as in all applied 

sciences, all clinical practices in midwifery 

education were postponed to the summer period 

when the transition to face-to-face education would 

occur. Clinical applications could not be carried out 

in the summer as the pandemic continued. In the 

spring term of the 2020-2021 academic year, 

educational activities continued on distance 

education again, and necessary plans were made in 
our institution for both first-year midwifery students 

and second-year students who had no clinical 

practice opportunity so that they could do clinical 

practice in the summer term (Table 1). 

BigBlueButton was used for distance education. 

Study type 

This is a cross-sectional study. 

Time and place of the research 

Data were collected in April 2021 at a Health 

Sciences Faculty Midwifery Department of a state 

university in Türkiye before distance learning 

students started clinical practice. 

Population and sample of the research 

The population of this study consisted of a total of 

194 students (106 first-year and 88 second-year 
students) studying in the first and second years. No 

sample selection procedure was implemented. All of 

the students who accepted to participate in the study 

were included. The research was completed with 181 

participants, including 99 first-year and 82 second- 

year students. Midwifery 3rd and 4th-grade students 

were not included in this research because they had 

previously performed clinical practice. 

Data collection tools 

The data collection form prepared by the researchers 

following a review of the literature consisted of 

questions about the socio-demographic 

characteristics of the participants (8 questions) and 

their views on distance education (40 questions) 
(McCutcheon et al., 2015; Shahrvini et al., 2021). 

Collection of data 
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The researchers collected the data using online 

questionnaires created on Google Forms.  

Data analysis 
Study data were analyzed using the Statistical 

Package for Social Sciences (SPSS 22.0) software. 

Descriptive statistics and measurements (mean, 

standard deviation, minimum and maximum values, 

and percentiles) were used to evaluate the study's 

findings. 

 

Table 1: Participants' teaching-learning process and data collection time. 
 

 2019-2020 2020-2021 

 

Groups* 

Fall+Winter 

(Sep-Oct-Nov- 

Dec-Jan) 

Winter+Spring 

(Febr-Mar-Apr- 

May) 

Summer 

(Jun-Jul- 

Aug) 

Fall+Winter 

(Sep-Oct-Nov- 

Dec-Jan) 

Winter+Spring 

(Febr-Mar-Apr- 

May) 

Summer 

(Jun-Jul- 

Aug) 

GROUP A 

(Second- 

year 

students) 

 

 

 
Face-to-face 
education. 

Face-to-face 
education in the 
first four weeks. 

 

Distance 
education is 
available in the 
second week of 
March. 

 

 
Clinical 

practice was 
planned but 
could not be 
implemented. 

 

 

 
Distance 
education. 

 

 

 
Distance 
education. 

 

 

 
Clinical 

practice was 
planned. 

GROUP B 

(First-year 

students) 

 
- 

 
- 

 
- 

Distance 
education. 

Distance 
education. 

Clinical 
practice was 
planned. 

Data 

collection 
- - - - April 2021 - 

 

Ethical considerations 
Before starting the study, written permission was 

obtained from the Gaziosmanpaşa University Social 

and Human Research Ethics Committee (dated 

09.04.2021 and 08.04) and the institution where the 

research will be conducted (26.02.2021-17369). The 

Declaration of Helsinki conducted the research, and 

informed consent was obtained from the students 

who agreed to participate. 

 

RESULTS 

According to the findings, 54.7% of the participants 

were first-year students, all single, and 63.5% were 

Anatolian high school graduates. 77.9% of the 

mothers and 54.1% of the fathers were primary and 

secondary school graduates. None of the students 

had a good income, 76.2% had extended families, 

and 71.3% lived in a city (Table 2). 

 

Table 2: Participants' socio-demographic characteristics (n=181). 
 

Participants’ characteristics n (%) 

School year 
1 99 (54.7) 

2 82 (45.3) 

Marital status Single 181 (100) 

High school graduation 
Anatolian 115 (63.5) 

Others 66 (36.5) 

Mother’s education 
Elementary-middle school 141 (77.9) 

High school and above 40 (22.1) 

Father’s education 
Elementary-middle school 98 (54.1) 

High school and above 83 (45.9) 

Income status 
Poor (Income<expenses) 47 (26) 

Middle (Income=expenses) 134 (74) 

Place of residence 
Village/Town 52 (28.7) 

City/Metropolis 129 (71.3) 

Family type 
Core 43 (23.8) 

Extended 138 (76.2) 

Total  181 (100.0) 
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As seen in Table 3, 72.9% of the participants did not 

approve of distance education, and more than half 

thought they could not gain midwifery knowledge 

and skills through this system and that the excess 

number of students could create limitations. On the 

positive side, more than half of the participants 

(60.8%) reported that giving and receiving feedback 

between the learner and the instructor was easy in the 

distance education system (Table 3). 

According to the participants, the distance education 

process positively affected the quality of the 

theoretical part of the courses and the exams and the 

rates of students’ participation in them (42.3%- 

45.8% for quality and 40.9%-44.7% for 

participation, respectively) and negatively affected 

the quality of the laboratory and practice and the 

rates of students’ participation in them (72.9%- 

75.7% for quality and 72.9%-72.4% for 

participation, respectively) (Table 4). 

Table 3: Participants’ views about distance education (n=181). 
 

Statements about participants’ views Answer n (%) 

I approve of distance education in midwifery. 
Yes 49 (27.1) 

No 132 (72.9) 

I think I can gain midwifery knowledge and skills through activities based on listening in 
the distance education system. 

Yes 73 (40.3) 

No 108 (59.7) 

I think I can gain midwifery knowledge and skills through practice-based activities in the 

distance education system. 

Yes 69 (38.1) 

No 112 (61.9) 

Giving and receiving feedback between the learner and the teacher is easy in the distance 
education system. 

Yes 110 (60.8) 

No 71 (39.2) 

The excess number of students in the distance education system may create 
communication limitations. 

Yes 110 (60.8) 

No 71 (39.2) 

Total 
Yes 

181 (100)* 
No 

*: Yes+No 
 

 

Table 4: The participants' views about the quality of the curriculum components of distance education and 

their participation in these components (n=181). 
 

 

 

 
Quality of education 

and participation 

The theoretical part 

of the courses 

The practical part 

of the courses 

The laboratory part 

of the courses 
Exams of courses 

 

Q
u

a
li

ty
 

 

P
a
rt

ic
ip

a
ti

o
n

 

 

Q
u

a
li

ty
 

 

P
a
rt

ic
ip

a
ti

o
n

 

 

Q
u

a
li

ty
 

 

P
a
rt

ic
ip

a
ti

o
n

 

 

Q
u

a
li

ty
 

 

P
a
rt

ic
ip

a
ti

o
n

 

Negative effect 
n 

(%) 

31 
(17.1) 

38 
(21.0) 

137 
(75.7) 

131 
(72.4) 

141 
(77.9) 

132 
(72.9) 

43 
(23.8) 

43 
(23.8) 

No effect 
n 

(%) 
73 

(40.6) 
69 

(38.1) 
23 

(12.7) 
27 

(14.9) 
24 

(13.3) 
34 

(18.8) 
55 

(30.4) 
57 

(31.5) 

Positive effect 
n 

(%) 

77 
(42.3) 

74 
40.9) 

21 
(11.6) 

23 
(12.7) 

16 
(8.8) 

15 
(8.3) 

83 
(45.8) 

81 
(44.7) 

Total 
n 

(%) 

181 
(100) 

181 
(100) 

181 
(100) 

181 
(100) 

181 
(100) 

181 
(100) 

181 
(100) 

181 
(100) 

 

Participants stated that the learning tools they found 

most valuable in the distance learning process were 

online lecture notes/presentations (83.9%), 

smartphones (81%), internet access (76.1%), and 

computers (72.5%). On the other hand, 24% of the 

participants stated that they never used tablets and 

did not find them valuable (Figure 1). 

The distance education process cost students an 

additional 71.3%, and 29.3% of them stated that this 

cost was more than 500 TL. While 53.6% of the 

students stated that continuing education with the co- 

education model would be appropriate after the 

pandemic, 60.8% of them evaluated their distance 

education experience as negative. 
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Participants found the student information system 

(82.3%) and the university web page (77.9%), which 

were used to report changes in courses during the 

distance education process, to be the most effective 

methods (Figure 2). 

It was determined that approximately 30% of the 

students did not have the living conditions, study 

environment, technology, and internet access 

required for distance learning (Figure 3). 

 

 

 
 

 

Figure 1: Participants' views about the value of the tools they used during the distance education process 

before starting clinical practice. 

 

 

 

 

Figure 2. Opinions on the effectiveness of methods related to the reporting of changes in the distance 

education process 
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Figure 3. Current opportunities for students for distance education. 

 

DISCUSSION 

The COVID-19 pandemic has forced the education 

process worldwide to quickly switch to distance 

learning platforms (Rose, 2020). Not surprisingly, 

this has created great challenges for educators, 

students, and administrators (Ferrel & Ryan, 2020; 

Liang et al., 2020; Moszkowicz et al., 2020; Pather et 

al., 2020). The effects of COVID-19 on health 

education have been discussed in the literature (Rose, 

2020; Sandhu & Wolf, 2020; Theoret & Ming, 2020; 

Goldhamer et al., 2020), but most of these studies do 

not show students' perspectives. In some of these 

studies, the preclinical experiences of students in the 

field of health (Pather et al., 2020; Moszkowicz et al., 

2020; Gaur et al., 2020; Mukhtar et al., 2020; 

Sandhaus et al., 2020; Sani et al., 2020) have been 

evaluated, and a single curriculum component such as 

anatomy has been focused on others (Iwanaga et al., 

2021; Longhurst et al., 2020; Moszkowicz et al., 

2020; Pather et al., 2020). 

According to our findings, most students stated that 

they did not approve of distance education and that 

the application and laboratory studies of the courses 

were insufficient. According to previous studies, it 

has been determined that students prefer distance 

education for the theoretical parts and face-to-face 

education for the practical and laboratory parts, and 

their satisfaction rates with distance education are low 

(Al-Balas et al. et al., 2020; Şahbaz, 2020; Shahrvini 

et al., 2021; Taye et al., 2022). However, some of the 

students also found distance education useful during 

the pandemic with advantages such as reduced travel 

time and associated travel costs, comfort in the home 

environment, and increased self-discipline 

(Oboskalova et al., 2021; Stevanović et al., 2021; 

Karadağ et al., 2021). 

One of the striking findings of our study was that one- 

third of the participants stated that they did not have 

the living conditions, working environment, 

technology, and internet access necessary for distance 

learning. This situation negatively affected the 

participants' satisfaction with distance education. 

According to studies, students' views and satisfaction 

with distance education during the pandemic were 

affected by their access to computers and the internet 

and the facilities they had (Ince et al., 2020; 

Stevanović et al., 2021; Tayem et al., 2022). 

Approximately half of the participants stated that the 

quality of the exams was positively affected by this 

process. The opportunity to access lecture notes and 

videos uploaded to the distance education system at 

any time and to listen to the recorded lectures 

repeatedly benefited the students, and their academic 

success grades increased. According to the studies, 

the GPAs of the students studying during the 

pandemic increased in general (Al-Balas et al., 2020; 

Oboskalova et al., 2021; Karadağ et al., 2021; Tayem 

et al., 2022). Some studies stated that satisfaction was 

low due to cheating behaviors in online exams and 

low exam quality (Cirakoğlu, Ozbay, 2022; Elsalem 

et al., 2021). Some of the challenges of distance 

education are exam security and assessment issues. 

According to the studies, it is as essential to make the 

systems more secure in terms of security vulnerability 

as it is to ensure that the assessment and evaluation 

activities are of a quality that will enable the 

assessment of the high-level thinking skills of 21st- 

century learners (Shahrvini et al., 2021; Baran, 2020). 

 

CONCLUSIONS 

Although the participants thought of distance learning 

as an advantage during the pandemic, they stated that 
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it was less effective when compared to face-to-face 

learning. Learning became entirely negative when 

they did not master technology and had difficulties 

accessing distance education platforms. Midwifery is 

an applied department, and education in this 

department cannot be carried out only through online 

courses; it needs to be reinforced with laboratory and 

hospital practices. However, under compulsory 

conditions such as pandemics, the Internet 

infrastructure should be strengthened, the training and 

adaptation of the teaching staff should be ensured, 

materials suitable for this process should be 

developed, and an effective e-learning environment 

should be created. In addition, it is thought that the 

development of e-learning as a support for formal 

education will benefit students and teachers. 
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ABSTRACT 

Objective: In this study, the role of eNOS expression in the neuropathology of canine distemper disease was investigated. 

Materials and Methods: In the study, cerebellar tissues of 20 dogs brought for necropsy and diagnosed with distemper by 

histopathological and immunohistochemical methods were used. Cerebellum tissues from 7 dogs that died of other diseases 

in which the central nervous system was not affected were used as controls. All tissues were fixed in 10% buffered formalin 

solution for 48 h then washed thoroughly in tap water overnight. After dehydration in graded alcohols, cleared in xylene and 

embedded in paraffin. Paraffin blocks of cerebellum were cut at 5 μm and stained with hematoxylin and eosin (HE) and 

Immunohistochemistry (IHC) was performed according to the manufacturer's protocol. Results: Expression of eNOS and 

cells undergoing apoptosis in infected tissues were increased compared to control tissues. This difference was statistically 

significant. Conclusion: As a result, increased eNOS expression may be one of the factors that trigger apoptosis in 

neuropathology of canine distemper disease. However, further studies are needed for other effects that contribute to the 

neuropathology of the disease. 

Keywords: Apoptosis, Distemper, Dog, eNOS.  

 

 

Köpek Distemper Virus ile Doğal Enfekte Köpeklerin Serebellumunda eNOS 

Ekspresyonu ve Apopitoz ile İlişkisi 

ÖZ 

 

Amaç: Bu çalışmada köpek distemper hastalığının nöropatolojisinde eNOS ekspresyonunun rolü araştırıldı. Gereç ve 

Yöntem: Araştırmada nekropsi için getirilen ve histopatolojik ve immunohistokimyasal yöntemlerle distemper tanısı konan 

20 köpeğin beyincik dokuları kullanıldı. Merkezi sinir sisteminin etkilenmediği diğer hastalıklardan ölen 7 köpeğin beyincik 

dokuları ise kontrol olarak kullanıldı. Tüm dokular %10'luk tamponlu formalin solüsyonunda 48 saat süreyle fikse edildikten 

sonra çeşme suyu altında bir gece yıkandı. Dereceli alkollerde dehidrasyondan sonra ksilende şeffaflaştırıldı ve parafine 

gömüldü. Parafin bloklardaki serebellum dokularından 5’er mikronluk kesitler alındı ve hematoksilen ve eozin (HE) ile 

boyandı ve üretici firmanın protokolüne göre immunohistokimya (IHC) yapıldı. Bulgular: Enfekte dokularda eNOS 

ekspresyonu ve apopitoza giden hücrelerin kontrol dokulara göre arttığı görüldü. Bu fark istatistiksel olarak anlamlıydı. Sonuç: 

Sonuç olarak artan eNOS ekspresyonu apoptozu tetikleyen faktörlerden biri olabilir. Ancak hastalığın nöropatolojisine katkıda 

bulunan diğer etkiler için daha fazla çalışmalara ihtiyaç vardır. 
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INTRODUCTION 

Canine Distemper Virus (CDV) is a virus belongs to 

the morbillivirus genus from the paramyxoviridia 

family, as well as rinderpest and measles viruses 

(Norrby et al., 1992). CDV causes multifocal 

demyelination in the central nervous system in infected 

dogs (Graber et al., 1995). Clinical findings such as 

apathy, behavioral disorders, muscle atrophy, 

hyperesthesia, ataxia and seizures occur in infected 

animals. Histopathological findings of the disease 

include demyelination in the substantia alba of the 

cerebellum, gemistocytic astrocytes, and intranuclear 

and occasionally cytoplasmic inclusions in glial cells 

(Tipold et al., 1996). 

Nitric oxide (NO) is a molecule synthesized from L-

arginine by the enzyme nitric oxide synthase (NOS) 

(Stuehr, & Griffith, 1992). It acts as a neurotransmitter 

and is part of the signaling pathways between cerebral 

blood vessels, neurons and glial cells. Three isoforms 

of NOS have been identified. Endothelial NOS 

(eNOS), which balances vascular hemostasis (Heiss et 

al., 2015), neuronal NOS (nNOS), which affects 

neurological regulation and neuronal function and is 

mainly found in the nervous system (Zhou & Zhu, 

2009), inducible NOS (iNOS) that is expressed in 

macrophages when there is a pathogenic condition for 

host defense (Cinelli et al., 2020). It has been 

confirmed that low levels of NO can have positive 

effects on the proliferation and survival of cells. 

However, it is known that high levels of NO trigger 

oxidative and nitrosative stress, which can cause 

pathological effects (Thomas et al., 2008).  

Apoptosis is physiologically necessary for cell 

turnover and normal development. When exposed to 

excessive apoptosis, tissue damage occurs, however, in 

cases where apoptosis does not occur at a physiological 

level, pathological cellular growth occurs. (Kim et al., 

1999). NO and its reaction products can either promote 

or prevent apoptosis in a multitude of settings. It has 

been reported that many cells, especially macrophages 

and central nervous system cells, undergo apoptosis in 

response to NO (Albina et al., 1993). To our 

knowledge, NO expression and its relationship with 

apoptosis in the neuropathology of distemper disease 

has not been reported. Therefore, in this study, we 

investigated the expression of eNOS and its 

relationship with apoptosis in the cerebellum of dogs 

with distemper. 

 

MATERIALS AND METHODS 

Tissue Samples 

Twenty canine cerebellum tissues embedded in 

formalin-fixed paraffin blocks were used in the study. 

Tissue blocks from the archives of Cukurova 

University, Faculty of Ceyhan Veterinary Medicine, 

Department of Pathology were used in the study. 

Cerebellum tissues from 7 dogs that died of another 

disease and whose central nervous system was not 

affected were used as control. Infected and control 

tissues were fixed in buffered formaldehyde for 2 days, 

washed in tap water over night, then passed through a 

graded alcohol series and embedded in paraffin blocks. 

5 μm sections from the tissues were taken on a slide 

with a microtome (Leica RM2125) and stained 

histopathologically with hematoxylin and eosin (HE), 

and immunohistochemically (IHC) with distemper and 

eNOS antibodies. In addition, staining was done with 

the TUNEL method to determine apoptosis and 

examined under a light microscope (Nikon YS 100). 

Immunohistochemical Examinations 

Immunohistochemical staining was performed using 

the routine streptoavidin-biotin peroxidase technique 

according to the manufacturer's recommendations. 

[Anti rabbit streptoavidin/biotin immunoperoxidase kit 

(Histostain-Plus Kits, California, USA)]. The selected 

5 μm paraffin tissue sections were stained 

immunohistochemically in order to elucidate the 

expressions of anti-eNOS polyclonal antibody 

[Invitrogen PA3-031A, (diluted 1/250)] and anti-CDV 

monoclonal antibody (DV2-12) [Invitrogen, MA1-

82327, (diluted 1/250)]. The red color reaction was 

enhanced using 3-amino-9-ethylcarbazole (AEC) 

(Zymed AEC RED substrate kit, ABD) as the 

chromogen. All sections were counterstained with Gill 

hematoxylin (HX71788774, Meck, USA) solution and 

then washed in water. Coverslips were applied with the 

water-based mounting medium (Shandon Immuno-

mounting). In addition, all infected and control tissues 

were stained by the TUNEL method to determine 

apoptotic cells that undergo extensive DNA 

degradation during the late stages of apoptosis (In Situ 

Cell Death Detection Kit, Roche, Basel, Switzerland).  

Evaluation of Immunostaining 

Positive stained cells were measured by a camera 

system attached to the microscope (Leica CCD camera 

DFC420, Leica Microsystems Imaging Solutions, Ltd., 

Cambridge, UK). Five representative areas were 

randomly selected, and consecutive images were taken 

with a 20x objective. All eNOS and TUNEL stainings 

were measured using the same integrated optical 

density setting, and the ratio of stained area to total area 

was calculated using Leica QWin Plus v3. An 

investigator blinded to the identity of the sections 

quantified all sections. 

Statistical Analysis 

The obtained data were statistically analyzed using the 

Mann Whitney U test in the SPSS version 26 package 

program. The results were presented in the format of 

mean (median) ± standard deviation (SD). P-value of 

<0.05 was considered statistically significant (Table 1, 

Figure 1). 

Ethical Considerations 

Since this study used tissues archive our laboratory, 

ethics committee approval is not required. A document 

was received from the faculty ethics committee that the 

study does not require ethics committee approval (Date 

and Number of Document: 14/03/2024-32889) 
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RESULTS 

Histopathological Findings 

In histopathological examination, demyelination in 

substantia alba, gitter cells, gemistocytes and 

intranuclear inclusion bodies in astrocytes were 

detected in the cerebellum of infected animals (Figure 

2). 

Immunohistochemical Findings 

In the immunohistochemical examination performed  

with CDV antibody, immunopositive CDV antigens 

were found in the cytoplasm and nucleus of glial cells 

and occasionally extracellular free antigens in the 

substantia alba (Figure 2). In eNOS 

immunohistochemical staining, intense eNOS 

expression was observed in vascular endothelium, glial 

cells and Purkinje neurons in infected animals 

compared to controls (P<0.001) (Figure 3).  

Additionally, strong TUNEL positive staining was 

obtained in infected animals and this result was 

significiant compared to controls (P<0.001) (Figure 4). 

 

 

 

Table 1. Immunohistochemical expression of eNOS and TUNEL staining. 

 

 eNOS TUNEL staining 

Groups n Mean (Median) SD P n Mean (Median) SD P 

Healthy control 7 0.42 (0.00) 0.53 0.000 7 0.43 (0.00) 0.53 0.000 

Canine Distemper 20 2.35 (2.00)*** 0.59  20 2.00 (2.00)*** 0.46  

***P<0.001 shows significance when comparing healthy control to CDV infection according to the Mann-Whitney Test.

 

 
Figure 1. Comparison of eNOS expression and TUNEL staining intensity in control and CDV infection. 
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Figure 2. Immunohistochemical staining with CDV antibody and histopathology with HE stain in canine 

distemper. a) Nuclear (thick arrows) and cytoplasmic (arrowhead) CDV antigens in glial cells and extracellular 

(thin arrow) CDV antigens in the neuropil. Distemper, IHC, Bar: 25µm. b) Demyelination in the substantia alba 

of the cerebellum (star). Distemper, HE, Bar: 100µm. c) Gitter cells (arrows) and gemistocyte (arrowhead) in the 

substantia alba. Distemper, HE, Bar: 25µm.  d) Intranuclear inclusion in astrocytes (arrow). Distemper, HE, Bar: 

25µm. 

 

 

Figure 3. Immunohistochemical staining with eNOS antibody in canine distemper and control tissues. a) Weak 

eNOS immunoreactivity in control tissues (arrow). Control, IHC, Bar: 25µm. b) Strong eNOS expression in the 

Purkinje neurons (arrows). Distemper, IHC, Bar: 25µm. c) Strong eNOS expression in glial cells in the 

substantia alba. Distemper, IHC, Bar: 100µm.  d) Intense eNOS expression in glial cells (thick arrows) and 

vascular endothelium (thin arrow). Distemper, IHC, Bar: 25µm. 
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Figure 4. TUNEL staining in canine distemper and control tissues. a) Weak TUNEL staining in control tissues 

(arrows). Control, TUNEL, Bar: 25µm. b) Strong TUNEL staining in canine distemper infection (arrows). 

Distemper, TUNEL, Bar: 25µm. 

 

DISCUSSION 

Canine distemper is a highly contagious disease 

characterized by high mortality and morbidity. CDV 

causes severe immunosuppression and neurological 

findings in dogs and a model of the human disease 

multiple sclerosis, which is associated with 

demyelination (Vandevelde, & Zurbriggen, 2005). 

Neurodegeneration occurring in distemper disease is a 

subject of research. We suggest that there are many 

factors that trigger vascular lesions and inflammation in 

the cerebellum that have not yet been investigated. In 

our study, we investigated the contribution of eNOS in 

neurodegeneration and cellular destruction in distemper.   

NO plays a role in the regulation of various cellular 

functions (Nathan, 1992). NO is thought to be beneficial 

in many situations, such as preventing vascular 

thrombosis (Yao et al., 1992), inflammatory cell-

mediated damage (Fridovich, 1983), and reperfusion 

injury (Kubes, 1993; Siegfried et al., 1992). Stimulation 

of NO may also cause adverse events such as 

hypotension (Moncada et al., 1991), inhibition of 

intermediate metabolism (Hibbs et al., 1988) and 

production of the strong oxidant peroxynitrite. Despite 

reports that overproduced NO in the presence of oxygen 

will lead to cytotoxic events, NO has also been reported 

to limit damage to target molecules or tissues during 

events associated with overproduction of reactive 

oxygen species, by often unidentified mechanisms 

(Kubes, 1993; Siegfried et al., 1992). When NO 

production exceeds physiological levels, it has a 

neurotoxic effect rather than a neuroprotective effect 

(Calabrese et al., 2007; Dawson et al., 1991; Boje, & 

Aroa, 1992). High levels of NO during inflammation 

suggest that it plays a critical role in regulating tissue 

destruction that occurs during oxidative stress (OS).  

eNOS is one of three isoforms of NOS that produce NO 

(Stuehr, & Griffith, 1992). eNOS plays a role in 

maintaining and protecting microcirculation in the brain 

(Toda et al., 2009), preventing platelet accumulation, 

leukocyte adhesion and migration (Broos et al., 2011), 

and reducing smooth muscle proliferation (Toda et al., 

2009). Disruption of eNOS inactivity is involved in 

many cellular mechanisms such as neuronal damage, 

subaortic hemorrhage, traumatic brain injury, and 

ischemic stroke (Srivastava et al., 2012). eNOS 

expressions increase in neurodegenerative disease (Cole 

et al., 2012; Karayiğit, 2018). It has been reported that 

the expression of eNOS in the brain increases in viral 

and bacterial neurodegenerative diseases (Dincel, & 

Kul, 2015; Karayigit, 2018). Previous studies have 

reported that eNOS plays a partially protective role by 

keeping the blood flow level high against ischemia that 

occurs after brain injury (Endres et al., 2004). We found 

no reports of immunohistochemical expression of eNOS 

and associated with apoptosis in cerebellum tissues of 

dogs with naturally infected with CDV. In this study, the 

relationship between eNOS expression and apoptosis in 

neuropathology of canine distemper disease was 

investigated. According to the results obtained from our 

study, higher levels of eNOS expression were obtained 

in the cerebellum of infective animals compared to 

controls (P<0.001). To our knowledge, this finding has 

not been demonstrated before in distemper disease. 

However, it is consistent with results from other 

reported viral and bacterial neurodegenerative diseases 

(Dincel, & Kul, 2015; Karayigit, 2018). 

NO and OS cause apoptosis in central nervous system 

cells as well as other cells (Nicotera et al., 1995; 

Chandra et al., 2000; Dincel, & Kul, 2015; Karayiğit, 

2018). Pathological levels of NO can cause loss of 

mitochondrial membrane potential, leading to apoptosis 

(Bonfoco et al., 1995; Brookes et al. 2000; Karayiğit, 

2018). Similarly, OS damages mitochondrial DNA by 

disrupting the respiratory chain balance, which impairs 

Ca2+ homeostasis and the mitochondrial defense system 

by increasing membrane permeability (Annunziato et 

al., 2003; Bhat et al., 2015). It has been previously 

reported that glial cells in the cerebellum undergo 

apoptosis in distemper disease (Moro et al., 2003). Our 

most interesting finding was the strong eNOS 

expression and TUNEL staining in the cerebellum 

during infection. It has been suggested that 

mitochondrial damage is caused by OS of nitrosative 

origin, because the cells may have been exposed to high 
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levels of NO. Increased OS and NO in distemper may 

have triggered apoptosis. Certainly, the relationship 

between apoptosis and neuropathology in distemper 

disease is a complex process and involves unknown 

factors. There are many molecules that affect this 

process and a complex chain of neuropathological 

events that stimulate each other. However, according to 

the findings of our study and previous reports supporting 

our findings, increased eNOS expression in distemper 

infection may contribute to apoptosis and OS or NO 

induced mitochondrial DNA damage. Similar and more 

comprehensive studies on the subject will contribute to 

revealing other factors affecting neuropathology and 

cell death and further elucidating the pathogenesis. 

 

CONCLUSION 

As a result, in our study, eNOS expression and TUNEL 

positivity were found to be significant higher in CDV 

infection compared to control tissues. This suggests that 

increased eNOS expression in CDV infection may 

trigger apoptosis. Further research on this subject is 

needed to develop new treatment approaches.  
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 ABSTRACT 

Objective: The study aimed to determine the effect of the watching video method applied to children during vaccine injection on pain 

level and physiologic parameters. Materials and Methods: The study was conducted as a randomized controlled experimental study. 

The study sample consisted of 60 children who agreed to participate due to the power analysis and met the inclusion criteria. The data 

was collected using the Personal Information Form, FLACC Pain Scale, and Physiological Parameter Assessment Form. Results: 

When the pain level of the children was evaluated, it was determined that the FLACC Pain Scale scores of the children in the watching 

video group during and after the procedure were significantly lower than the children in the control group (p<0.001). When the 

physiologic parameter results were examined, it was determined that the heart rate values of the children in the intervention group were 

significantly higher than those of the control group after the procedure (p<0.05), and the oxygen saturation values of the children in the 

control group decreased significantly after the procedure compared to before the procedure (p<0.05). Conclusion: It was observed that 

the watching video method applied to children as a distraction during vaccine injection effectively reduced the pain level. In line with 

these results, it is recommended to use the video distraction method in order to decrease the pain level and positively affect the oxygen 

saturation values of children receiving vaccine injections. 

Keywords: Children, Distraction, Pain, Vaccines, Video Recording. 
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Çocuklara Aşı Enjeksiyonu Sırasında Uygulanan Video İzletme Yönteminin Ağrı Düzeyi ve 

Fizyolojik Parametrelere Etkisi: Randomize Kontrollü Çalışma 
 

ÖZ 

Amaç: Araştırma, çocuklara aşı enjeksiyonu sırasında uygulanan video izletme yönteminin ağrı düzeyi ve fizyolojik parametrelere 

etkisini belirmek amacı ile yapılmıştır. Gereç ve Yöntem: Araştırma randomize kontrollü deneysel çalışmadır. Araştırmanın 

örneklemini, yapılan güç analizi sonucunda çalışmaya katılmayı kabul eden ve örnekleme alınma kriterlerini taşıyan toplam 60 çocuk 

oluşturmuştur. Verilerin toplanmasında Kişisel Bilgi Formu, FLACC Ağrı Ölçeği ve Fizyolojik Parametre Değerlendirme Formu 

kullanılmıştır.  Bulgular: Çocukların ağrı düzeyi değerlendirildiğinde, video izleme grubundaki çocukların işlem sırasında ve işlem 

sonrasındaki FLACC Ağrı Ölçeği puanlarının kontrol grubundaki çocuklardan anlamlı derecede düşük olduğu belirlenmiştir (p<0,001). 

Fizyolojik parametre sonuçları incelendiğinde, girişim grubundaki çocukların işlem sonrası kalp tepe atımı değerlerinin kontrol 

grubuna göre anlamlı derecede fazla olduğu (p<0,05), kontrol grubundaki çocukların işlem sonrasında oksijen satürasyonu değerlerinin 

işlem öncesine göre anlamlı derecede azaldığı (p<0,05) bulunmuştur. Sonuç: Çocuklara aşı enjeksiyonu sırasında dikkati dağıtma 

yöntemi olarak uygulanan video izletme yönteminin hissedilen ağrı düzeyini azaltmada etkili olduğu görülmüştür. Bu sonuçlar 

doğrultusunda, aşı enjeksiyonu uygulanan çocukların ağrı düzeyinin azalması ve oksijen satürasyonu değerlerinin olumlu yönde 

etkilenmesi için, video izletme yöntemi kullanılması önerilmektedir. 
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INTRODUCTION 

Pain is defined as "an unpleasant sensory and emotional 

experience associated with, or resembling that associated 

with, actual or potential tissue damage" (IASP, 2020). 

McCaffery defined pain as "whatever the experiencing 

person says it is, existing whenever the experiencing 

person says it does" (McCaffery & Ferrell, 1997). Pain is 

a highly complex and personal experience with multiple 

influencing factors such as previous pain experience, 

culture, and social support network (Törüner & 

Büyükgönenç, 2015; Brand, 2022). 

Throughout their developmental process, children are 

exposed to many invasive procedures in hospitals for 

reasons such as diagnosis, immunization, and treatment 

of diseases (Erdogan & Ozdemir, 2021). Children's 

experience of pain during these procedures has a negative 

impact on their lives (Güngör & Öztürk Şahin, 2021; 

Kudubeş et al., 2021). Childhood experiences of pain 

shape children's future pain responses. Effective and 

timely pain control during painful, invasive interventions 

to which children are exposed increases pain tolerance in 

subsequent interventions (Erdogan & Ozdemir, 2021). 

Pain management is a professional and ethical 

responsibility. Inappropriate pain management leads to 

unexpected harmful consequences (Kudubeş et al., 

2021). Pain causes changes in mental development in 

children and negatively affects growth (Güngör & Öztürk 

Şahin, 2021; Atak & Özyazıcıoğlu, 2021). It was 

determined that adults' fear of injection was caused by 

invasive interventions performed in childhood. 

Therefore, it is very important to make painful 

experiences in childhood less traumatic (Çalı, 2020; 

Erdogan & Ozdemir, 2021). For effective pain 

management in children, it is essential to use the nursing 

process to recognize, diagnose, and control pain with the 

active participation of all health professionals (Kudubeş 

et al., 2021; Törüner & Büyükgönenç, 2015). 

Pharmacological and nonpharmacological or both 

methods can be used in pain management (Cobb & 

Cohen, 2009; Kudubeş et al., 2021). 

Nonpharmacological methods have benefits such as low 

cost, no side effects, and increased effects of analgesics 

or a reduced amount of their use (Kudubeş et al., 2021; 

Shen et al., 2022; Törüner & Büyükgönenç, 2015). The 

distraction method, which is one of the 

nonpharmacological methods, aims to focus on a 

stimulus other than pain during the procedure. This 

method controls pain by focusing on favorite things 

(Karakaya & Gözen, 2016; Kıran et al., 2013). When the 

literature is reviewed, it is stated that the most effective 

nonpharmacological pain reduction method in pediatric 

vaccine injections and the first seven years of life is 

"distraction" (Lobo & Umarani, 2013; Wang et al., 

2008).   

The distraction method is divided into two groups: active 

and passive. Active distraction encourages the child's 

participation in the activities during the procedures. 

Active techniques include singing songs, squeezing balls, 

balloon inflation, relaxation breathing, and playing with 

electronic devices (Abdelmoniem & Mahmoud, 2016; 

Kara & Bal Yılmaz, 2020). Health professionals use 

visual and auditory sources in passive distraction, and the 

child remains quiet. Passive distraction includes 

watching videos, listening to music, reading a book to the 

child, or telling him a story (Abdelmoniem & Mahmoud, 

2016; Kara & Bal Yılmaz, 2020; Bayır & Günşen, 2017).  

Cartoons affect children's behavior, creativity, choices, 

learning skills, and success and contribute to lifelong 

learning. (Bayır & Günşen, 2017). Watching cartoon 

videos is a nonpharmacological method that is low-cost, 

does not require special preparation, can be easily 

applied, and can distract both visually and audibly. The 

literature supports the use of animated cartoon videos to 

relieve pain during invasive interventions. (Aşkan, 2022; 

Canbulat, Inal & Sönmezer, 2014). 

When the literature is examined, it is seen that there is a 

limited number of studies investigating the effect of 

video watching method, which is one of the passive 

distraction methods, on pain and physiological 

parameters during vaccine injection. It is thought that the 

results of this study will contribute to reducing the pain 

and fear of the child, shorten the application time by 

facilitating the procedure, provide a scientific basis for 

nursing practices in clinical settings, and improve the 

quality of care by improving children's ability to cope 

with pain and fear. In this direction, the study was 

conducted to determine the effect of the watching video 

method applied to children during vaccine injection on 

pain level and physiological parameters.  
Research Hypotheses  

H0: The watching video method applied during vaccine 

injection in children has no effect on pain level and 

physiological parameter values 

H1: The watching video method applied during vaccine 

injection in children reduces the level of pain. 

H2: The watching video method applied during vaccine 

injection in children positively affects physiological 

parameter values. 

 

MATERIALS AND METHODS 

Study type 

The study was conducted as a randomized controlled trial 

with a parallel design. 

Study group 

The population of the study consisted of 12-24-month-

old children who applied to Kaynaşlı District State 

Hospital Family Medicine for vaccine injection between 

November 2019 and March 2020. Sample calculation 

was made with the G*power 3.1.9.2 package program. 

With an effect size of 0.9, a significance level of 0.05, 

and a power of 80%, the minimum number of participants 

per group was determined as 21 people. Considering the 

possibility of missing cases, it was decided to include 30 

children in each group. The study sample consisted of 60 

children who met the sampling criteria (Figure 1). The 

inclusion criteria for the children were determined as 

being aged between 12-24 months old, the gestational 

age was 38-42 weeks, there was no significant 

disease/chronic disease (visual-hearing problems, 

neurological diseases, physical problems), the children 
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had not taken any analgesic in the last three hours,  the 

parents voluntarily agreed to participate in the study and 

gave written informed consent. The children included in 

the study were randomly assigned to the study groups by 

randomization method and divided into two groups. 

Randomization was done using the simple lottery 

method. While forming the groups, a lottery was drawn 

blindfolded by a nurse other than the research nurse, and 

the children were assigned to one of the study groups. 

 

 

Figure 1. Consort diagram of the study 

 

Data Collection Instruments 

The study used the Personal Information Form, FLACC 

Pain Scale, and Physiological Measurement Form as data 

collection tools. 

Introductory Information Form  

The researchers developed the introductory information 

form after a literature review (Erbay, 2016; Güngör & 

Öztürk Şahin, 2021). This form consists of questions about 

family and children, including the child's age, gestational 

week, gender, height, weight, percentile value, name of 

vaccine, use of analgesic, significant disease and chronic 

disease status, and parent's age, educational level, 

socioeconomic status, place of residence, and family type. 

FLACC Pain Scale 

The scale was developed by Merkel et al. (1997) for use in 

acute pain, postoperative pain, and acute pain in intensive 

care for children aged 6 months to 5 years. It is a multi-

purpose, simple, and consistent scale with a variety of 

uses. It is a pain scale that can be used safely in the 

assessment of pain and pain management during an 

interventional procedure (Okyay & Ayoğlu, 2018; Reisli 

2018). It is a scale that was designed as the YBAAT pain 

scale in our country by Şenaylı et al. in 2006 and has 

proven its validity and reliability. Facial expression, leg 

movement, activity, cry, and consolability are each scored 

0-2, for a total FLACC score of 0-10. A total score of 0 is 

considered calm, 1-3 as mild pain, 4-6 as moderate pain, 

and 7-10 as significant pain (Okyay & Ayoğlu, 2018; 

Reisli, 2018). In this study, the Cronbach alpha values of 

the scale were 0.854 before the procedure, 0.903 during the 

procedure, and 0.772 after the procedure. 

Physiological Parameter Assessment Form 

The form includes criteria for evaluating the children's 

physiological parameters (oxygen saturation, heart rate) 

before and after the procedure. 

Data Collection 

Before the study, the parents of the children were 

interviewed, given the necessary information, and asked to 

sign the informed consent forms. Since all children came 

to the vaccination with their mothers, interviews were 

conducted with mothers. The introductory information 

form for the parents and children was filled out during this 

interview. The researchers measured the weight and height 

of the children before the procedure.  

The children's pain levels were evaluated three times, and 

physiologic parameters were evaluated twice. The first 

evaluation of pain was performed before the procedure, the 

second was performed during the procedure, and the third 

was performed after the completion of the procedure. The 

first evaluation of physiologic parameters was performed 

before the procedure, and the second evaluation was 

performed after the completion of the procedure. Children 

in the intervention group were shown an age-appropriate 

video (redfish). The children in the control group were 

only using standard vaccine injection procedures. Parents 

of the children were present during all steps of the 

procedure. 

Data Analysis 

Data were analyzed using the IBM SPSS Statistics 28 

package program. In the study, descriptive statistics of 

continuous variables were presented with mean, standard 

deviation, median, minimum, and maximum values, and 

descriptive statistics of categorical variables were 

presented with numbers and percentages. Shapiro Wilk's 

test analyzed the normal distribution of the variables. 

When examining the differences between the groups, the 

Chi-Square test was used when examining the 

relationships between two independent categorical 

variables. Mann-Whitney U Analysis examined the 

differences between the two independent groups. 

Wilcoxon analyzed differences between two dependent 

numerical variables, and differences between more than 

two dependent numerical variables were analyzed by 

Friedman Analysis. The significance level was set at 0.05 

(p-value) in statistical analyses. 

Ethical Considerations 

Written approval was obtained from the Düzce University 

Non-Interventional Health Research Ethics Committee to 

conduct the study (Decision No. 2019/117). Prior to the 

study, permission was obtained from the Düzce 

Governorship, Düzce Provincial Health Directorate, and 

Kaynaşlı District State Hospital. Parents were informed 

about the purpose of the study and the practices, and their 

verbal and written consents were obtained. The researchers 

followed the "principle of confidentiality" by explaining to 

the participants that their data would not be disclosed to 

others. The permission to use the FLACC Pain Scale was 

obtained from Dr. Yeşim Şenaylı, who conducted the 

validity and reliability study. 
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RESULTS 

When the descriptive characteristics of the children 

according to the groups were compared, it was 

determined that there was no statistically significant 

difference between the groups in terms of age, gender, 

height, weight, percentile range, vaccination, use of 

analgesic in the last three hours, significant disease and 

variables (p>0.05) and that it was showed homogeneous 

distribution (Table 1). When the age, education level, 

employment status, economic status, residential area, and 

family type variables of the parents in the watching 

videos group and control group were compared in Table 

2, it was determined that there was no statistically 

significant relationship between them (p>0.05) and that 

they were homogeneously distributed.

Table 1. Comparison of descriptive characteristics of children by groups. 

  

Watching Video  

(n=30) 

Control 

(n=30) 

Total 

(n=60) χ2 p 

n % n % n % 

Age 1.42±0.41 1.42±0.42 1.42±0.41 

0.000 1.000 12-18 month 14 46.7 14 46.7 28 46.7 

18-24 month 16 53.3 16 53.3 32 53.3 

Gender       

0.000 1.000 Female 15 50.0 15 50.0 30 50.0 

Male 15 50.0 15 50.0 30 50.0 

Height (cm)  79.40±5.56 80.57±5.72 79.98±5.63 

0.069 0.793 70-80 cm 18 60.0 17 56.7 35 58.3 

81-91 cm 12 40.0 13 43.3 25 41.7 

Weight (g) 11,004±2,239.95 11,286.67±1,585.87 11,145.33±1,929.42 

0.067 0.795 3,300-11,000 g 14 46.7 13 43.3 27 45.0 

11,001-15,100 g 16 53.3 17 56.7 33 55.0 

Weight percentile       

0.000 1.000 

3-10 2 6.7 2 6.7 4 6.7 

10-25 4 13.3 4 13.3 8 13.3 

25-50 5 16.7 5 16.7 10 16.7 

50-75 9 30.0 9 30.0 18 30.0 

75-90 5 16.7 5 16.7 10 16.7 

90-97 5 16.7 5 16.7 10 16.7 

Vaccination       

0.000 1.000 
DaBT-İPA-Hib 8 26.7 8 26.7 16 26.7 

Hep-A 8 26.7 8 26.7 16 26.7 

MMR 14 46.7 14 46.7 28 46.7 

Use of analgesic in the last three 

hours 
      

- - 
Yes 0 0.0 0 0.0 0 0.0 

No 30 100.0 30 100.0 60 100.0 

Significant disease       

- - Yes 0 0.0 0 0.0 0 0.0 

No 30 100.0 30 100.0 60 100.0 
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Table 2. Comparison of descriptive characteristics of parents by groups (continued). 

  

Watching Video  

(n=30) 

Control 

(n=30) 

Total 

(n=60) χ2 p 

n % n % n % 

Age 30.60±5.61 29.57±5.67 30.08±5.62 

0.268 0.605 19-29  13 43.3 15 50.0 28 46.7 

30-40  17 56.7 15 50.0 32 53.3 

Educational Level       

6.623 0.250 

Illiterate 3 10.0 0 0.0 3 5.0 

Primary School 3 10.0 6 20.0 9 15.0 

Middle School 10 33.3 10 33.3 20 33.3 

High School 8 26.7 9 30.0 17 28.3 

University 5 16.7 5 16.7 10 16.7 

Master’s degree 1 3.3 0 0.0 1 1.7 

Employment Status       

0.144 0.706 Working 3 10.0 5 16.7 8 13.3 

Not working 27 90.0 25 83.3 52 86.7 

Economic Status       

3.598 0.254 
Income less than expenses 3 10.0 5 16.7 8 13.3 

Income equals expense 27 90.0 23 76.7 50 83.3 

Income more than expenses 0 0.0 2 6.7 2 3.3 

Place of Residence       

0.077 0.781 District 20 66.7 21 70.0 41 68.3 

Village 10 33.3 9 30.0 19 31.7 

Family Type       

1.561 0.458 
Nuclear family 25 83.3 23 76.7 48 80.0 

Extended family 5 16.7 6 20.0 11 18.3 

Parents separated 0 0.0 1 3.3 1 1.7 

When the FLACC Pain Scale scores of the children 

included in the study are examined in Table 3, no 

statistically significant difference exists between the 

children in the watching video group and the control 

group regarding FLACC Pain Scale scores before the 

procedure (p>0.05). At the same time, there is a 

statistically significant difference in FLACC Pain Scale 

scores during and after the procedure (p<0.05). 

Accordingly, the FLACC Pain Scale scores of the 

children in the watching video group during and after the 

procedure were significantly lower than those in the 

control group. 

When the FLACC Pain Scale scores of the children 

included in the study measured at repeated times were 

examined in Table 3, it was determined that the pain 

scores of the children in the watching video group and 

control group during the procedure were significantly 

higher than the pain scores before and after the 

procedure. The difference between them was statistically 

significant (p<0.05).

 

Table 3. Comparison of FLACC scores according to groups and processing time. 

FLACC 

 

Watching Video (n=30) Control (n=30) 

Z p 
Mean ±SS 

Median 

(Min-Max) 
Mean±SS 

Median 

(Min-Max) 

Before procedure 1.73±1.87 1.0(0-5) 2.57±2.37 2.0(0-9) -1.262 0.207 

During procedure 6.20±3.20 7.0(0-10) 8.43±2.27 9.5(3-10) -3.383 0.000* 

After procedure 1.43±1.50 1.0(0-4) 3.40±1.71 3.0(0-7) -3.995 0.000* 

Fr; p 41.029; 0.000* 46.383; 0.000*   

Difference 
During the procedure-Preprocedural 

During the procedure-Postprocedural 

During the procedure-Preprocedural 

During the procedure-Postprocedural 
  

Z: Mann Whitney U, Fr: Friedman Analyses, *p<0.05
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When the before-procedure and after-procedure heart 

rates of the children included in the study are compared 

in Table 4, there is no statistically significant difference 

between the children in the watching video group and the 

control group regarding the before-procedure heart rate 

(p>0.05). At the same time, there is a statistically 

significant difference in after-procedure heart rate 

(p<0.05). Accordingly, the after-procedure heart rate of 

the children in the watching video group was 

significantly higher than that of the children in the control 

group. When the children's heart rate in the watching 

video group and control group measured at repeated 

times were analyzed in Table 4, it was determined that 

the heart rate after the procedure was significantly higher 

than in both groups (p<0.05). 

When the SPO2 values of the children included in the 

study before and after the procedure were compared, 

there was a statistically significant difference between 

the children in the watching video and control groups in 

terms of SPO2 values before the procedure (p<0.05). At 

the same time, there was no statistically significant 

difference in SPO2 values after the procedure (p>0.05). 

Accordingly, the SPO2 levels of the children in the 

control group before the procedure were significantly 

higher than the children in the video monitoring group. 

When the SPO2 values of the children included in the 

study measured at repeated times were examined, there 

was no statistically significant difference between the 

SPO2 values of the children in the watching video group 

before and after the procedure (p>0.05). At the same 

time, there was a statistically significant difference 

between the SPO2 values of the children in the control 

group before and after the procedure (p<0.05). 

Accordingly, the SPO2 levels of the children in the 

control group decreased significantly after the procedure 

compared to before.

Table 4. Comparison of physical parameter values according to groups and processing time. 

 
Watching Video (n=30) Control (n=30) 

Za p 
Mean±SS 

Median 

(Min-Max) 
Mean±SS 

Median 

(Min-Max) 

Heart rate       

Before procedure 106.83±14.31 102.0(82-147) 102.30±6.78 102.0(90-120) -0.589 0.556 

After procedure 115.33±15.51 117.0(86-148) 107.83±8.35 108.0(90-122) -1.964 0.049* 

Zb;p -3.992;0.000* -4.314;0.000*   

SPO2       

Before procedure 96.07±1.11 96.0(95-99) 97.13±1.20 97.0(95-99) -3.396 0.000* 

After procedure 96.03±0.93 96.0(95-99) 96.57±1.19 97.0(95-99) -1.937 0.053 

Zb;p -0.237;0.813 -2.568;0.010*   

Za: Mann-Whitney U, Zb: Wilcoxon Analizi, *p<0.05

DISCUSSION 

This study aimed to determine the effect of the watching 

video method applied to children during vaccine 

injection on pain level and physiologic parameters. 

Children are exposed to many painful procedures 

throughout their developmental process (Erdogan & 

Ozdemir, 2021). Age, gender, developmental level, body 

mass index, genetic characteristics, temperament, past 

experiences, parental perspective on pain, parental 

reactions, social and cultural characteristics, 

socioeconomic status, parental feelings, and expectations 

affect the perception of pain and reactions to pain in 

children (Çalı, 2020; Güngör & Öztürk Şahin, 2021). 

When descriptive characteristics of the children and 

mothers included in the study and control groups were 

compared in the study, no statistically significant 

differences were found between the groups (p>0.05). 

This shows that children and mothers in the watching 

video and control groups are homogenous in terms of 

descriptive characteristics (Table 1-2). In the 

experimental studies, it is desired that the groups have 

similar descriptive characteristics and statistically 

insignificant differences between them. The similarity 

between the variables that may affect the study's outcome 

decreases bias and increases the reliability of the study. 

In this study, homogeneity was ensured between the 

groups, and the results of the research were not affected. 

When the literature is reviewed, it is seen that 

experimental studies conducted to evaluate pain in 

children are homogeneous between groups in terms of the 

same characteristics (Aşkan, 2022; Başkaya, 2019; Çalı, 

2020; Güngör & Öztürk Şahin, 2021; Krishnegowda et 

al., 2023). 

When the pain level of children before the procedure was 

examined in the study, there was no statistically 

significant difference between the groups regarding 

FLACC scores, and the groups were homogeneous 

(p>0.05, Table 3). The similarity of characteristics 

between groups increases the reliability of the study and 

reduces bias. In the study, when the pain levels of 

children were compared during and after the vaccine 

injection procedure, it was determined that the pain level 

of children in the watching video group was lower than 

the control group, and the difference between them was 

found to be statistically significant (p<0.05, Table 3). 

These findings show that the video method applied to the 

intervention group effectively drew children's attention 

in different directions and reduced pain. It is seen that the 
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findings obtained in the study are similar to the findings 

of other studies in the literature (Aşkan, 2022; Cerne et 

al., 2015; Cohen et al., 1997; Gates et al., 2020; Gökoğlu, 

2020; Inan & Inal, 2019). Cerne et al. (2015) found that 

the mean pain score of the group shown a cartoon video 

during vaccine injection was significantly lower than that 

of the group that received vaccine injection with the 

standard technique. Cohen et al. (1997) found that the 

pain score of the group in which children received 

vaccine injection by watching videos was significantly 

lower than the group in which routine vaccine injection 

was performed. When the results of other studies in the 

literature were examined, no study was found that 

examined the effect of using the watching video method 

on pain during vaccine injection. However, it was 

observed that studies were reporting that the use of video 

method decreased the pain level in invasive procedures 

such as peripheral venipuncture and venous blood 

sampling in children (Aşkan, 2022; Erbay, 2016; Gates 

et al., 2020; Gökoğlu, 2020; Inan & Inal, 2019; 

Krishnegowda et al., 2023). 

When the physiological parameter results of the children 

were examined, it was found that the heart rate values of 

the children in the watching video group were 

significantly higher than those of the control group after 

the procedure (p<0.05). The experience of pain in 

children is a stressful situation. The body shows some 

physiological changes as a stress response. These 

changes start with stimulation of the sympathetic nervous 

system and adrenal medulla. In response to stress, heart 

rate, blood pressure, and respiratory rate increase, and 

ventilation of the lungs decreases (Birnie et al., 2018; 

Brand, 2022). In this study, it is thought that the high 

peak heart rate of the children in the intervention group 

was due to the short duration of the method applied. In 

the literature, it is reported that it is challenging to detect 

physiological changes, indicating that the autonomic 

nervous system is stimulated in short-term interventions 

such as vaccine injection and blood sampling. Since the 

procedure is short, the changes return to normal rapidly, 

and physiological adaptation develops quickly (Miozzo 

et al., 2016). When the SPO2 values of the children 

included in the study measured at repeated times were 

examined, the SPO2 values of the children in the control 

group decreased significantly after the procedure 

compared to before the procedure (p<0.05). Accordingly, 

there was no significant decrease in the mean oxygen 

saturation of the children in the watching video group 

after the procedure. In contrast, the oxygen saturation 

levels of the children in the control group decreased 

significantly after the procedure (96.57±1.19) compared 

to before (97.13±1.20). The oxygen saturation levels of 

children in the control group, in which no intervention 

was applied, were negatively affected. 

When the literature was examined, no study was found 

that examined the effect of using the watching video 

method on physiological parameters during vaccine 

injection. However, it was observed that there were 

studies examining the effect of the use of the watching 

video method on physiological parameters in invasive 

procedures such as peripheral venipuncture and venous 

blood sampling in children. When these studies were 

examined, it was seen that there were different study 

results. In the study by Erbay (2016), in which the effect 

of watching a cartoon video during peripheral 

venipuncture was examined, no significant difference 

was found between the watching video and control 

groups regarding heart rate and oxygen saturation. 

Gökoğlu (2020) examined the effect of watching cartoon 

videos and playing video games during invasive 

procedures (venipuncture/blood collection) in children. It 

was determined that the heart rate of the video game-

playing group was significantly lower than the control 

group. However, there was no significant difference 

between the cartoon-watching, video game-playing, and 

control groups regarding oxygen saturation. 

Watching cartoons is a nonpharmacological method that 

is used to distract both visually and audibly. It is low-

cost, does not require special preparation, and is easy to 

apply. This study will significantly contribute to the 

literature due to its positive effect on pain levels and the 

lack of studies on the subject. Using video monitoring 

methods in interventional procedures such as vaccine 

injections to reduce children's pain levels will enable 

healthcare professionals to perform procedures safely. It 

will be beneficial in terms of patient safety. 

 

Limitations 

This research's limitations were that the sample was 

limited to children aged 12-24 months, and the findings 

cannot be generalized to children in other stages of 

development. 

 

CONCLUSION 

The study observed that watching videos as a distraction 

during vaccine injection was effective in reducing the 

level of pain. In line with these results, it is recommended 

to use this method to decrease the pain level and 

positively affect the oxygen saturation values of children 

receiving vaccine injections. In addition, parents need to 

be involved in the care of children in pain management. 

Health professionals should use appropriate 

measurement tools to assess the children's pain status and 

regularly monitor physiological parameters. They should 

also receive the necessary training to learn about 

physiological and behavioral responses to pain. Besides, 

it is suggested that evidence-based studies be conducted 

evaluating the effectiveness of video methods in different 

age groups and different painful interventions. 
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ABSTRACT 

Objective: This study was conducted in order to examine the effect of walking football on selected physical fitness parameters 

and geriatric depression in elderly male individuals. Materials and Methods: The study consisted of a pre-post test experimental 

study and included the students of Marmaris Refresher University (TAU) and the individuals living in Marmaris that were selected 

by random sampling. The participants, 17 of whom were in the control group and 17 of whom were in the experimental group, 

were administered the Senior Fitness Test (SFT) protocols consisted of "chair-stand” test, "8-foot up-and-go” test and "Chair Sit-

And- Reach" test as well as the "Geriatric Depression Scale" was implemented. While walking football training was given to the 

experimental group for 8 weeks, two days a week, no practice was conducted with the control group. Findings: The average age 

of the individuals participating in the study is 69±5.61. It was determined that the data was normally distributed, and the para-

metric tests were applied. There were the significant differences (p<0.01) between the pre-post test results of the experimental 

group participants in the "chair-stand” test, "8-foot up-and-go” test and "Chair Sit-And- Reach" test and geriatric depression scale, 

and no differences were observed in the pre-post test measurement results of all variables of the control group. According to 

Pearson correlation analysis, the "chair-stand" variable had a positive relationship with the "8-foot up-and-go" test, the "Chair 

Sit-And-Reach" test, and geriatric depression and the age of the participants. It was observed that the "8-foot up-and-and-go" 

variable has a positive relationship with geriatric depression. Conclusion: As a result, it can be stated that walking football has a 

positive effect on elderly men physically and psychologically.   

Key Words: Geriatrics, Depression, Physical Fitness, Walking, Football. 

 

Yaşlı Erkek Bireylerde Yürüyüş Futbolunun Seçilmiş Fiziksel Uygunluk Parametreleri 

ve Geriatrik Depresyona Etkisinin İncelenmesi 
Özet 
Amaç: Bu çalışma, yürüyüş futbolunun yaşlı erkek bireylerde seçilmiş fiziksel uygunluk parametreleri ve geriatrik depresyona 

etkisini incelemek amacı ile yapılmıştır. Gereç ve Yöntem: Araştırma, deneysel bir çalışma olup Marmaris Tazelenme Üniver-

sitesi öğrencileri ve Marmaris’te yaşayan tesadüfi örneklem yolu ile seçilen bireyleri kapsamaktadır. 17’si kontrol, 17’si deney 

grubu olan katılımcılara, Senior Fitness Test (SFT) protokolündeki “sandalyede otur-kalk, 8 adım kalk yürü testi ve sandalyede 

otur-uzan” testleri ve ayrıca “Geriatrik Depresyon Ölçeği” uygulanmıştır. Deney grubu ile 8 hafta, haftada iki gün yürüyüş futbolu 

çalışması uygulanırken, kontrol grubu ile çalışma yapılmamıştır. Bulgular: Çalışmaya katılan bireylerin yaş ortalaması 69±5.61’ 

dir. Veriler normal dağılımda olup parametrik testler uygulanmıştır. Deney grubunun sandalyede otur-kalk, 8 adım kalk-yürü, 

sandalyede otur-uzan ve geriatrik depresyon ölçeği ön-son test sonuçları arasında anlamlı bir farklılık bulunmuş olup (p<0.01), 

kontrol grubunun tüm değişkenleri ön-son test ölçüm sonuçlarında bir farklılık görülmemiştir. Pearson korelasyon analizine göre; 

sandalyede otur-kalk değişkeninin 8 adım yürü testi, otur-uzan testi ve geriatrik depresyon ve katılımcıların yaşı ile olumlu bir 

ilişkisi olduğu; 8 adım yürü değişkeninin geriatrik depresyon ile olumlu ilişkisi bulunduğu görülmüştür. Sonuç: Sonuç olarak 

yürüyüş futbolunun yaşlı erkek bireylere fiziksel ve psikolojik açıdan olumlu etki ettiği söylenebilir. 

Anahtar Kelimeler: Geriatri, Depresyon, Fiziksel Uygunluk, Yürüyüş, Futbol. 
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INTRODUCTION 

The definition of old age by the World Health Organi-

zation (WHO, 2021), as the decrease in the individual's 

capacity to adapt to the environment, it has been stated 

that middle age covers the age range of 45-59, old age is 

60-74, advanced old age is 75-89, and oldest old age is 

90 and over. Old age which manifests itself as slowing 

down and decreasing efficiency in all systems that con-

tinue until the end of human life, is a process that is dif-

ficult to control (Sarı, 2013).  

All people in the World have the right to have a healthy 

life, but this desire affected significantly by the living 

environment, environmental conditions and the factors 

such as exposure to health-related risks (such as air pol-

lution or violence) and limited access to necessary ser-

vices (i.e. health and social care); however, the number 

and the rate of people aged 60 and over is increasing ra-

pidly. While the studies show that the population aged 

60 and over was 1 billion in 2019, it is estimated that this 

number will increase to 1.4 billion in 2030 and 2.1 bil-

lion in 2050. This increase has occurred at an unprece-

dented pace and moreover is expected to accelerate furt-

her in the coming years, especially in developing count-

ries. In 2018, WHO made a new classification conside-

ring the aging of the population and redefined the age 

periods as adolescence between the ages of 0-17, youth 

between the ages of 18-65, middle age between the ages 

of 66-79, and old age between the ages of 80-99 (WHO, 

2015). With a different perspective, the United Nations 

Department of Economic and Social Affairs accepts the 

age of 60 as the starting limit of old age (UN-DESA, 

2017). As a consequence, it has been stated that it is ur-

gent to accelerate the works to make the World suitable 

for the elderly in terms of health and social care, trans-

portation, housing and urban planning. Old age is a 

phase where many things change in individuals' lives, 

longing for the past increases, losses occur in social life, 

and conflicts with younger generations occur. Individu-

als may experience changes in their emotional state of 

being owing to these particular changes and differences. 

Social support received from family members and fri-

ends plays an active role for coping with the negativities 

brought by old age (Arslan, 2019). This situation which 

constitutes the theme of our study, is that walking foot-

ball, an alternative and different sport, aims to provide 

men with both the excitement of a new endeavor and to 

be healthy in terms of physical and physiological para-

meters, away from inactivity in a social environment. 

Especially in our country, considering that activity dec-

reases for individuals aged 65 and above, which coinci-

des with the retirement period, walking football seems 

to be a good alternative to encourage this age group to 

move. 

Walking football is a sport played under special rules so 

that older people can easily practice it. In walking foot-

ball, volunteers cannot run and are only allowed to walk 

throughout the match, provided that one foot touches the 

ground at all times (Knapik, Meredith, Jones, Suek, Yo-

ung, Evans, 1985). While playing this sport, no physical 

contact or interference between players is allowed to 

prevent injuries, and the ball should not be above head 

height. The intensity of this sport tends to vary widely, 

from low to high, depending on the duration of each 

match session and the age of the participants (Zainudin, 

Salle, & Aziz, 2021). This activity is a safe aerobic exer-

cise as it is an activity that allows individuals who play 

football to remain active as they get older, and allows 

those who have no football experience to play without 

their lack of skills and knowledge restricting them 

(White, McInerney, Young, Elston, Dogramaci, Fitzsi-

mons, Bennie, 2021). The fact that it is played on a field 

that is smaller than a standard football field and is close 

to a basketball court reduces the severity and intensity 

of the activity. According to the "Rating of Perceived 

Exertion Scale" (RPE), which determines the intensity 

of the activity according to the degree of strain on the 

body, it is thought that this aerobic exercise, which will 

make each participant breathe faster and sweat after 10 

minutes, without any disruption in their speech, will 

have positive effects on the lower extremity strength and 

flexibility, agility, dynamic balance and geriatric dep-

ression of elderly male individuals in our country. 

 

MATERIALS AND METHODS 

Study type 

This is a study lasting a total of 55 minutes, consisting 

of a 20-minute warm-up, 10-minute first period, a 5-mi-

nute rest break, followed by a 10-minute second period, 

and 10-minute stretching and breathing exercises perfor-

med at the end of the activity, applied to the experimen-

tal group for 8 weeks. April-May were preferred so that 

the volunteer individuals participating in the study 

would not be adversely affected by weather conditions 

owing to their ages, and in order that the program could 

continue steadily. The data was collected face to face by 

the researcher, and Marmaris Armutalan Cultural Center 

and astroturf field were used as the data collection place. 

As of March 30, 2023, participants were contacted, ne-

cessary information was shared and consent forms were 

signed. A pre-test was administered to all participants on 

April 3, 2023, and after the 8-week walking football ac-

tivity of the experimental group, the study was termina-

ted by giving a post-test to all participants on May 30, 

2023. 

Study group 

The population of the study consists of male individuals 

aged 60 and over living in Marmaris, the sample consists 

of voluntary participants from Marmaris Tazelenme 

Üniversitesi (Marmaris Refreshment University, TAU) 

students, and male individuals aged 60 and over in Mar-

maris district selected by random sampling method. The 

literature was examined in detail, and using the refe-

rence study obtained (Kammoun et al. 2022), the stan-

dardized effect size was calculated from the mean and 

standard deviation values of similar applications. G-

power calculation was administered for the study with 

an effect size of 1.06. Accordingly, it was determined 

that the study should be conducted with 17 volunteer 

participants in two groups (experimental and control), 
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with an alpha of 0.05, as well as an effect size of 1.06, 

and a power of the test of 0.85. 

Dependent and independent variables 

In the study, the independent variables are the walking 

football program and time, while "chair-stand" test, "8-

foot up-and-go" test and "Chair Sit-and-Reach" test and 

"geriatric depression Scale" in the Senior Fitness Test 

(PFT) protocol can be specified as dependent variables. 

Data collection tools 

Height and Body Weight:  

The body weights of the volunteer individuals participa-

ting in the study were measured using measurement to-

ols with a precision of 0.01 kg and heights with a preci-

sion of 0.01 cm (Zorba and Saygın, 2013). 

Chair-Stand Test:  

For this test given to determine leg strength, a straight-

backed chair with a sitting height of 43.18cm (12-inch), 

without armrests, and a Casio HS-5 M brand stopwatch 

were used. The individual was asked to sit in the middle 

of the chair with his back upright, his feet on the ground, 

and his arms crossed in front of his chest (with right 

hand on the left shoulder, left hand on the right shoul-

der); while the individual was in this position, the test 

started with the command of "go!" and they did "full 

stand" as much as they could for 30 seconds, the number 

of "full stands" performed by the subject during 30 se-

conds constituted the subject's score. In order to perform 

the test safely, the back of the chair was leaned against 

the wall. Each subject was both demonstrated and inst-

ructed how to do the test, and after making sure that each 

subject understood how to do the test by making 2-3 tri-

als, the test started (Rikli and Jones, 2001). 

8-Foot Up-And-Go Test:  

This test is a test to determine agility and dynamic ba-

lance. A straight-backed, armless chair with a sitting he-

ight of 43.18cm (17 in), a Tera 3m/13mm steel tape me-

asure made in China, a cone, a Casio HS-5 M brand 

1/10sec precision stopwatch, and a distance of 2.44cm 

were used during the test. In order to perform the test 

safely, the back of the chair was leaned against the wall. 

The cone placed 2.44 cm forward from the front edge of 

the chair was 1.5 m. The back was left blank. The parti-

cipant was seated in the middle of the chair and his back 

was allowed to lean back. With both hands on their 

knees and their feet fully on the ground, they were asked 

to turn around the cone 2.44 cm away with the "start" 

command, reach the chair again, and sit back as soon as 

possible. The moment they started to move, the 

stopwatch was started, and the moment he finished the 

distance and sat back on the chair, the stopwatch was 

stopped. The score time was recorded in 1/10 of a se-

cond. The participant was asked to perform this test once 

as a trial, and twice with the stopwatch running, and the 

best time was recorded as the score (Rikli and Jones, 

2001). 

 

 

 

 

 

Chair Sit-and-Reach Test: 

For this test, which is used especially to determine the 

flexibility of the hamstring muscle group, an armless, 

straight-backed chair with a sitting height of 43.18 cm 

and a ruler of 46 cm length were used. The participant 

was seated in a chair leaning against a wall or a solid 

place, with the junction of the thigh and hip bones in 

front of the chair seat. The participant was allowed to 

extend one foot forward, in full extension, with the heel 

touching the ground and the foot approximately 90 deg-

rees neutral, as they wish (right or left), while they were 

seated with the other foot towards the end of the chair, 

with the knee flexed at approximately 90 degrees and 

the sole of the foot flat on the floor. The participant was 

asked to sit and reach their toe, without pushing the pain 

limit, in a position with their hands on top of each other 

and their middle fingers in line, by extending their body 

forward with both hands, without bending their exten-

ded knee. If the tips of the fingers do not touch the tips 

of the feet, the distance between them is in centimeters 

(-); zero (0) if the fingertips of the middle hand touch the 

tip of the foot; if the tip of the finger exceeds the tip of 

the foot, the distance passed by the tip of the middle fin-

ger is taken in a (+) value in centimeters, and recorded 

on the score sheet (Rikli and Jones, 2001). 

Geriatric Depression Scale-Short Form (GDS):  

It is a scale consisting of 15 questions and was develo-

ped by Burke et al. in 1991 (Burke et al. 1991). The par-

ticipant was asked 15 Yes/No questions, taking into ac-

count their situation within the last week. Each question 

was scored out of 1 point according to its nature, and the 

total score was calculated. Scores from 0 to 4 indicate 

“no depressive symptoms”, scores from 5 to 8 indicate 

“mild depressive symptoms”, while scores from 9 to 11 

indicate “moderate depressive symptoms”, and scores of 

12 and above indicate “severe depressive symptoms”. 

The Turkish reliability and validity study of the scale 

was conducted by Durmaz et al. in 2018 (Durmaz et al. 

2018). 

Procedures 

Before starting the study, the participants were asked to 

obtain a health report from their family doctor, writing 

the following statement in: "There is no harm in terms 

of health in doing the Walking Football activity." This 

study was carried out in April-May when the weather 

conditions were suitable, it was an efficient factor in the 

stable participation of the experimental group in the 

program. Before beginning the program, the experimen-

tal and the control group participants were given the 

"Chair-Stand", "8-Foot Up-And-Go" and "Chair Sit-

And-Reach" tests in the Senior Fitness Test (SFT) pro-

tocol as a pre-test. “Geriatric Depression Scale” was 

applied as well. Afterwards, only the experimental 

group was given warm-up exercises to ensure they were 

physically ready, and two teams consisting of 5 athletes 

played walking football in 10-minute periods with 5 mi-

nutes of rest in between. In accordance with the Rating 

of Perceived Exertion Scale (RPE), the study was care-

fully carried out at an intensity that would accelerate the 

breathing of each participant without disrupting their 
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speech. In the walking football practice, utmost care was 

taken to ensure that the ball did not exceed the height 

level, that the athletes did not jump and that one foot was 

always in contact with the ground, that the athletes were 

not close enough to interfere with each other and that 

they did not run, ensuring that they only walked. 

While acting in accordance with the rules, elderly men 

were supported to have a happy time in a social environ-

ment and to continue this practice with pleasure which 

is also beneficial for their physical fitness. At the end of 

the practice, stretching was done and the study ended 

with a breathing exercise. For post-test measurement at 

the end of 8 weeks, the "Chair-Stand", "8-Foot Up-And-

Go" and "Chair Sit-And-Reach" tests in the Senior Fit-

ness Test (SFT) protocol, as well as the "Geriatric Dep-

ression Scale" were applied. During the studies conduc-

ted with the experimental group, no application was ad-

ministered to the control group. 

Statistical analysis 

Data analysis was done in SPSS (Version 20). Shapiro-

Wilk was used to determine whether the data showed 

normal distribution, while independent t-tests were used 

for intergroup comparisons, and paired t-tests or their 

non-parametric equivalents were used for pre-posttest 

comparisons. The relationship between variables was 

evaluated with Pearson correlation or its nonparametric 

equivalent, and Type 1 error was accepted as p<0.05. 

Ethical considerations 

Muğla Sıtkı Koçman University, Medicine and Health 

Sciences Ethics Committee-2 (Sports-Health) Decision: 

Decision number: 2023/230016 /54 

 

RESULTS 

 

Table 1 includes descriptive analyses. 

 

Table 1. Descriptive information.  

n Min.−Max. Mean±SD 

Age (34) 60−83 69±5.61 

Height (34) 1.58−1.88 1.71±0.068 

Body weight (34) 65−102 80.7±0.083 

SD=Standard deviation. 

 

Considering Table 2, it is seen that the variables show 

normal distribution according to the Shapiro-Wilk test 

results of the experimental and control groups. 

 

Table 2. Normal distribution analysis of experi-

mental and control groups with Shapiro-Wilk test. 

Variables Group Statistical p 

Chair-Stand Test Experimental 

Control 

0.940 

0.923 

0.315 

0.165 

8 foot Up-and-Go 

Test 

Experimental 

Control 

0.957 

0.923 

0.584 

0.165 

Chair Sit-and-Reach 

Test 

Experimental 
Control 

0.957 
0.975 

0.584 
0.895 

GDS Pre-test total Experimental 

Control 

0.902 

0.918 

0.720 

0.135 

 

Table 3. Experimental and control group pre-test 

independent t-test result. 

 

Considering Table 3, it appears that there were no signi-

ficant differences between the pre-test independent t-test 

results of the participants in the experimental and cont-

rol groups, and Chair-Stand Test, 8-Foot Up-and-Go 

Test, Chair Sit-and-Reach Test, Geriatric Depression 

Scale, pre-test total and the pre-test measurements 

(p>0.05). 

As Table 4 was evaluated, a significant differences 

(p<0.01) were found between the paired t-test results, 

pre-test and post-test Chair-Stand Test, 8-Foot Up-and-

Go test, Chair Sit-and-Reach test, Geriatric Depression 

Scale score averages of the participants in the experi-

mental group. 

Considering Table 5, it was seen that there were no sig-

nificant differences (p>0.05) between the paired t-test 

results of the participants in the control group, the pre-

test and post-test Chair-Stand Test, 8-Foot Up-and-Go 

test, Chair Sit-and-Reach test, Geriatric Depression 

Scale mean scores of the participants in the control 

group(p>0.05).

 

Table 4. Experimental group pre-post test paired t-test results (n:17). 

Variables 
Pre-test 

(X̄±S) 

Post-test 

(X̄±S) 
t p 

Chair-Stand Test 10.52±2.67 12.17±2.83 -3.45 0.003* 

8 foot Up-and Go Test 8.30±1.42 6.60±1.07 4.79 0.000** 

Chair Sit and Reach Test -15.05±12.65 -9.00±11.74 -4.44 0.000** 

GDS 4.70±1.99 0.00±0.00 9.73 0.000** 

   *p<0.05  **p<0.01 

 

 

 

 

Variables 

Expmental 

Group 

X̄±S 

Control 

Group 

X̄±S 

t p 

Chair-Stand 

Test 

 

10.52±2.67 

 

10.23±1.75 0.380 0.707 

8 foot Up-

and-Go Test 
8.30±1.42 

 
8.77±1.93 

 

 
-0.806 

 

 
0.427 

 

Chair Sit-

and-Reach 

Test   

15.05±12.6 12.23±8.79 -0.756 
 

0.456 

 

GDS Pre-test 

total 
4.70±1.99 3.76 ±1.88 0.566 0.167 
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Table 5. Control group pre-post test paired t-test results (n:17). 

Variables 
Pre-test 
(X̄±S) 

Post-test 

(X̄±S) 
t p 

Sit-Stand Test 10.23±1.75 10.00±1.45 0.940 0.361 

8 foot Up-and Go Test 8.77±1.93 9.12±1.78 -2.94 0.009 

Chair Sit and Reach Test -12.23±8.79 -15.05 ±7.46 1.82 0.087 

GDS 3.76±1.88 5.17±1.94 -6.68 0.000 

*p<0.05  **p<0.01 

 

Table 6. Pearson correlation analysis results between parameters.  

 M SD 1 2 3 4 5 6 7 

Sit-Stand Test 11.0882 2.4786 1       

8 foot Up-and Go Test 7.9685 2.0025 -0.585** 1      

Chair Sit and Reach Test -12.0294 10.1667 0.492** -0.604** 1     

GDSÖ 2.5882 2.9554 -0.487** 0.713** -0.297 1    

Age 69.1105 5.6186 0.392** -0.143 0.085 -0.084 1   

Height 1.7194 0.0685 -0.053 0.047 0.13 0.087 0.339 1  

Body Weight 80.7882 8.3333 0.007 0.006 -0.044 -0.086 0.275 0.500** 1 

*p<0.05  **p<0.01 Pearson correlation test 
 

 

Table 6 demonstrates the correlation analyzes between 

the variables. A positive correlation was found between 

the Chair-Stand variable and the 8-Foot Up-and-Go test, 

Chair Sit-and-Reach test, Geriatric Depression Scale 

and age variable. A negative correlation was detected 

between the 8-Foot Up-and-Go test variable and the 

Chair Sit-and-Reach test, while a positive correlation 

was found with the Geriatric Depression Scale. Moreo-

ver, a positive correlation was found between height and 

body weight.  

 

DISCUSSION 

Although it is known that sports contribute to health and 

comfortable living, it has been observed that participa-

tion in active sports decreases in older ages. Eventhough 

it is not fully understood why some elderly people do 

not continue to do sports, for some, sports play an im-

portant role in later ages and are thought to contribute to 

improved health and well-being (Stenner, 2020). Physi-

cal activity and exercise are critical in preventing cardi-

ovascular diseases, diabetes, stroke, osteoporosis and 

some types of cancer that occur with aging, as well as 

falls that can lead to serious injuries or even death. Be-

cause activity contributes greatly to maintaining inde-

pendence and improving the quality of life in the elderly 

(Özmen and Contarlı, 2023). 

Physical activity has many benefits in terms of physical, 

psychological and social health. The studies have shown 

that lack of physical activity constitutes a major risk fac-

tor for health problems in aging adults. Hence, as a pri-

mary means of prevention from chronic diseases, it is 

necessary to identify appropriate physical activity op-

tions for aging adults and encourage them to be more 

physically active (Penedo, 2005). 

Global trends show that physical activity levels decrease 

with advancing age (Hallal et al., 2012). It was stated 

that lack of physical activity constitutes a major risk fac-

tor for health problems in aging adults.  

Walking football appears to be an important way to in-

volve adults in sports and make them active while they 

are alive (Sivaramakrishnan, 2023). The purpose of 

walking football studies, which cause positive improve-

ments in the health of adult men and women, is to direct 

them to physical activity (Hunt et al., 2014). Physical 

activity has various benefits in terms of physical, psy-

chological and social health. Accordingly, a significant 

difference was found between the pre-test and post-test 

measurements of selected PFT measurements and GDS 

measurements of volunteer participants of the 8-week 

walking football protocol applied in the study, while no 

change was observed in the pre-post test measurement 

results of the control group. It is seen that walking foot-

ball, which is beneficial for the development of skills as 

well as the self-confidence of playing football (Taylor 

and Pringle, 2022), is important in providing older 

adults with the opportunity to move. Sivaramakrishnan 

et al. (2023)'s study provides insight into the complex 

interaction of adults' intentions to participate in walking 

sports related to the personal psychosocial program and 

environmental determinants. In their study, Harper et al. 

(2019) aimed to profile physical, physiological and bio-

mechanical responses, and stated that the long-term pos-

itive benefits of walking football, especially in terms of 

bone health, cardiovascular fitness, social and mental 

health, should be clarified. 

The scarcity of experimental studies comparing the 

older adult population with the control group increases 

the importance of this study. Due to the benefits of this 

sport which will allow older individuals to be active, 

need to be revealed through more studies. 

Recently it has been focused on maintaining stable and 

long-term participation in sports with walking football, 

a sport adapted from football, with the aim of improving 

health and well-being, especially (McEwan et al. 2015). 
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It has been reported that this sport, which is a slow type 

of football, can be done safely due to the low incidence 

of traumatic events. 

Arnold et al. (2015) did not observe any change in blood 

lactate level in the 12-week walking football study, 

while they found non-significant differences in the me-

dium effect in terms of decrease in body mass, increase 

in lean body mass and decrease in body mass index. Har-

per et al. (2019) concluded in their study that walking 

football is a moderate to vigorous intensity activity, and 

that more studies are needed on its long-term benefits in 

terms of bone health, cardiovascular fitness and social 

mental health. Madsen et al. (2021) concluded that 

walking football for elderly men and women causes 

higher heart rate, and more speed and distance due to the 

nature of the work compared to just walking. Carthy et 

al. (2017) reported that in their study when volunteers 

engage in physical activity, they have the opportunity to 

move more, and socialization increases. Heil, Newton, 

and Salle (2023) stated that walking football applied in 

a research group consisting of Southeast Asian women 

was of sufficient intensity to create positive changes in 

both cardiovascular and metabolic condition. Again, in 

the study conducted by Krustrup et al. (2018), the effects 

of walking football on women's fitness and health were 

evaluated. 

In another study conducted to evaluate walking football 

in middle-aged and elderly male individuals, promising 

results were found on body composition, aerobic condi-

tion and blood pressure (BP) (Barbosa et al. 2020), and 

this is parallel to our study. Because when the pre-post 

test measurements of the experimental group were com-

pared, the significant differences were found in lower 

extremity strength and flexibility, agility and dynamic 

balance tests. Furthermore, Taylor and Pringle (2022) 

stated that in their study playing walking football is ef-

fective in improving skills as well as providing distrac-

tion, success and confidence. 

Despite the fact that the studies on walking football are 

not common in our country, older adults are encouraged 

to be active by walking. Because it appears to be the eas-

iest, cheapest and safest way to increase fitness in the 

elderly is walking (Soygüden, 2015). Song and Doris 

(2019), concluded that group-based, 16-week moderate-

intensity aerobic walking exercises improved cognitive 

functions, and had positive effects on depressive mood 

and low sleep quality in individuals who aged 60 and 

over with mild cognitive impairment and revealed that 

the importance of walking sports in this study. The pos-

itive difference in geriatric depression measurement re-

sults in the pre-post test measurements of the experi-

mental group of our study suggests that this sport is an 

important option for activity in elderly male individuals. 

 

CONCLUSION 

As a result, in our study, it was observed that there was 

a significant difference (p<0.01) between the Chair Sit-

and-Reach, chair-stand, 8-foot up-and-go and Geriatric 

Depression Scale pre-post test results of the volunteer 

participants in the experimental group, and that there 

was no difference in the pre-post test measurement re-

sults of all variables in the control group participants. 

According to Pearson correlation analysis, it was obser-

ved that the chair-stand variable had a positive relations-

hip with 8-foot up-and-go, Chair Sit-and-Reach Test and 

Geriatric Depression and the age of the participants, and 

that the 8-foot up-and-go variable has a positive relati-

onship with geriatric depression. Therefore, it can be 

said that walking football has a positive effect on elderly 

men both physically and psychologically. It is a matter 

of curiosity what kind of differences the walking foot-

ball exercises planned for older female individuals will 

cause in terms of physical and psychological aspects, 

and this can be expressed as a suggestion of the study. 
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    ABSTRACT 

Objective: The aim of the study was to determine the attitudes of nurses working in private hospitals about evidence-based 

practice and the affecting factors. Materials and Methods: The universe of the study consisted of nurses working in 10 private 

hospitals in the city center of Manisa, Türkiye (n=460). The data were collected from 214 nurses by visiting hospitals between 

20 October 2022 and 20 December 2022 through face-to-face interviews. The nurses' introductory characteristics questionnaire 

and the Attitude towards Evidence Based Nursing Questionnaire were used in this study. The attitude towards Evidence-Based 

Nursing Questionnaire consists of 15 items and three sub-dimensions as follows: beliefs and expectations towards evidence-

based nursing, the intention of conduct towards evidence-based nursing, and feelings towards evidence-based nursing. Results: 

It was stated that 73.8% of the nurses knew the concept of evidence-based nursing and 68.2% applied evidence-based practices 

in their clinic. The mean score of the Attitudes towards Evidence-Based Nursing Questionnaire was found to be 61.5±8.8 

(min=30 max=75). The total mean score of the Attitudes towards Evidence-Based Nursing Questionnaire was found to be 

statistically significantly higher in nurses working in service, who followed the current nursing literature, who knew the concept 

of evidence-based nursing, who applied evidence-based practices in their clinics and who knew the literature review. 

Conclusion: It is very important to determine the factors affecting the knowledge, attitudes and behaviors of nurses towards 

evidence-based practice and to organize training programs in this direction in terms of professional development and increasing 

the quality of health care. 

Keywords: Attitude, Evidence-based Nursing, Evidence-based Practice.  

  

Özel Hastanelerde Çalışan Hemşirelerin Kanıta Dayalı Uygulamalar Hakkında 

Tutumları ve Etkileyen Faktörlerin Belirlenmesi 
ÖZ 

Amaç: Araştırmanın amacı özel hastanelerde çalışan hemşirelerin kanıta dayalı uygulamaya ilişkin tutumlarını ve etkileyen 

faktörleri belirlemektir. Gereç ve Yöntem: Araştırmanın evrenini Manisa ili merkezinde bulunan 10 özel hastanede çalışan 

hemşireler (n=460) oluşturmuştur. Veriler 20 Ekim 2022 ile 20 Aralık 2022 tarihleri arasında hastane ziyaretleri yapılarak 214 

hemşireden yüz yüze görüşme yoluyla toplanmıştır. Bu çalışmada hemşirelerin tanıtıcı özellikleri anketi ve Kanıta Dayalı 

Hemşirelik Tutum Anketi kullanılmıştır. Kanıta Dayalı Hemşireliğe Yönelik Tutum Anketi, 15 maddeden ve kanıta dayalı 

hemşireliğe yönelik inanç ve beklentiler, kanıta dayalı hemşireliğe yönelik davranış niyeti ve kanıta dayalı hemşireliğe yönelik 

duygular olmak üzere üç alt boyuttan oluşmaktadır. Bulgular: Hemşirelerin %73,8'i kanıta dayalı hemşirelik kavramını 

bilmekte ve %68,2'si kliniğinde kanıta dayalı uygulamaları uygulamaktadır. Kanıta Dayalı Hemşirelik Tutum Ölçeği puan 

ortalaması 61,5±8,8 (min=30 maks=75) olarak belirlenmiştir. Kanıta Dayalı Hemşirelik Tutum Anketi toplam puan ortalaması 

serviste çalışan, güncel hemşirelik literatürünü takip eden, kanıta dayalı hemşirelik kavramını bilen, kanıta dayalı hemşirelik 

uygulamalarını kendi kliniklerinde uygulayan ve literatür taramasını bilen hemşirelerde istatistiksel olarak anlamlı olarak 

yüksek bulunmuştur. Sonuç: Hemşirelerin kanıta dayalı uygulamaya yönelik bilgi, tutum ve davranışlarını etkileyen faktörlerin 

belirlenmesi ve bu doğrultuda eğitim programlarının düzenlenmesi mesleki gelişim ve sağlık hizmetinin kalitesinin artırılması 

açısından oldukça önemlidir. 

Anahtar Kelimeler: Tutum, Kanıta dayalı hemşirelik, Kanıta dayalı uygulama. 
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INTRODUCTION

Evidence-based practice (EBP) is both a goal and an 

approach that is defined as practices where the best 

evidence from systematic research is combined with 

clinical expertise (Baran, Atasoy & Şahin, 2020; 

Chen, Wu, Zhou, Li, & Zhao, 2020; Shayan, 

Kiwanuka & Nakaye, 2019). Evidence-based nursing 

(EBN) is a problem-solving approach that includes 

seeking the best and up-to-date evidence available, 

and taking into account the needs and preferences of 

the patient while evaluating with clinical expertise 

(Ayhan et al., 2015; Baran et al., 2020; Yılmaz, 

Düzgün & Dikmen, 2019). The basic principle behind 

this approach is to give care not traditionally or 

intuitively, but with high quality, and in line with 

evidence (Arslan & Çelen, 2018). The purpose of 

EBP is to manage information, reduce costs, and 

optimize patient care. In the literature, it has been 

observed that EBP reduces healthcare costs and 

length of stay, eliminates unnecessary or ineffective 

practices, improves patient outcomes with 

standardized care, and increases the quality of care 

and nurse satisfaction (Baran et al., 2020; Doğan, Cin, 

Demirağ & Uçan, 2021; Kavlak, Öz & Özen 2022). 

The fact that nurses base their care practices on 

evidence not only provides quality nursing care but 

also plays an important role in the development of 

nurses' problem-solving and decision-making skills 

(Kavlak et al., 2022). The professional practice of 

nursing is possible with the interpretation of scientific 

knowledge and its use in practice. It is an important 

requirement that professional nurses perform their 

practices according to the best evidence based on 

research results (Baran et al., 2020). For this reason, 

it is very important for nurses to gain the habit of 

using evidence in practice, to have a culture of basing 

their practices on scientific knowledge, and to 

develop skills in critically evaluating research. As it 

is known, EBP is a life-long process and requires 

continuous research and education. For this reason, it 

is necessary to increase the knowledge and skills of 

nurses in this field and to reduce the obstacles 

experienced in developing EBN practices. 

Although the concept of EBN is an important issue in 

the health system, it is still not known enough by 

many nurses today. Many countries have undertaken 

different structural arrangements and roles to support 

EBN, which is the most effective way to bridge the 

gap between theory and practice in the nursing 

discipline for preparing students for the realities of 

the clinical setting (Saifan et al., 2021). It has been 

determined that, with the increase of the nursing 

profession to the undergraduate level, with the 

introduction of EBN as a course in universities, the 

level of nursing students' literature review and belief 

in EBN has increased (Şen & Yurt, 2021). It is 

important for nurses to participate in scientific studies 

in their professional lives and to improve their 

research and statistical knowledge (Doğan et al., 

2021). Although the nurses' responsibility to perform 

EBP is defined in the Nursing Regulation in our 

country as "Nurses plan, implement, evaluate and 

supervise nursing care based on evidence", it has been 

stated that EBN cannot be applied easily and the use 

of evidence in the clinical decision-making process is 

insufficient (Arslan & Çeçen, 2018; Ayhan et al., 

2015) and that EBN progress in a very complex and 

slow process insufficient (Ayhan et al., 2015). For 

this reason, it is emphasized that it is important to 

determine the thoughts, attitudes, and behaviors of 

nurses related to EBN to develop strategies for the use 

of EBN (Ayhan et al., 2015; Baltacı & Deniz, 2019). 

In recent years, the importance of EBN has increased 

in studies. The main reasons for this increase are the 

rate of medical errors in patient care, the increase in 

patients' information demands, and the decrease in 

trust in health professionals (Alperen & Şahin, 2022). 

A systematic review stated that the knowledge, skills, 

attitudes, and beliefs of health workers about EBP 

were between medium and high. However, few 

reviews have emphasized that EBP competencies 

have an impact on changes in care processes or 

patient outcomes (Saunders, Gallagher-Ford & 

Vehviläinen-Julkunen, 2019). A systematic review 

with 16 articles (n=8,409)  to evaluate barriers to EBP 

among nurses in low- and middle-income countries 

between 2000 and 2018 stated that barriers related to 

the institution were insufficient resources, limited 

access to information, inadequate staff and lack of 

institutional support; barriers of interdisciplinary 

were lack of communication between academic and 

clinical practice environment, inconsistency between 

nursing education and practice, lack of teamwork and 

negative image of the society regarding the nursing 

profession; nurse-related barriers were perceived 

limitations in the scope of nurses' practice, time, 

knowledge of EBP and individual-related barriers 

(Shayan et al., 2019).  

Most of the studies evaluating EBP in nurses in our 

country were conducted on nurses who worked in 

public, state, and university hospitals. Although there 

were studies determined that nurses had high attitudes 

about EBN (Alperen & Şahin, 2022; Aslan & Gürdap, 

2021; Kılıç, Öcal & Uslukılıç, 2022), other studies 

determined that nurses did not have enough 

information about EBN (Yılmaz et al., 2018) and the 

attitudes towards EBN were moderate (Baran et al., 

2020; Doğan et al., 2021, Menekli & Korkmaz, 2021; 

Merih, Potur & Esencan, 2017; Yanmış & Özcan, 

2022; Yıldırım & Yıldız, 2020). It was emphasized in 

the studies that the knowledge of nurses increased 

after the training given about EBN (Baran, Atasoy & 

Şahin, 2020), developing different training methods 

to improve their attitudes was important (Yıldırım & 

Yıldız, 2020), and that EBN should be included in in-

service training programs (Şen & Yurt, 2021). In 

addition, it has been stated in the studies that nurses' 

competence in creating evidence, doing research to 

use evidence, and benefiting from research results 
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was weak (Alperen & Şahin, 2022). In the studies, it 

was found that female nurses (Alperen & Şahin, 

2022), nurses who received undergraduate education 

(Aygün & Yıldırım, 2021; Chen et al., 2020; 

Köstekli, Çelik & Karahan, 2020), who spent their 

lives mostly in urban areas (Aygün & Yıldırım, 

2021), who love their profession (Doğan et al., 2019), 

those who attend scientific meetings with research 

(Doğan et al., 2019), those who were members of 

professional associations (Aygün & Yıldırım, 2021), 

those who followed professional publications (Aygün 

& Yıldırım, 2021; Doğan et al., 2019), nurses trained 

in EBP (Yılmaz, Kaya & Akansel, 2020) and who 

made research (Doğan et al., 2021) were found to 

have better attitudes towards EBN. 

In our country, there was one study on nurses working 

in public and private hospitals (Aygün & Yıldırım, 

2021), and one study conducted only in private 

hospitals carried out in Istanbul, and it was 

determined that nurses' attitudes towards EBP were 

positively high and age, years of employment, 

education, participation in scientific meetings, 

hearing the concept of EBP and the presence of a 

written protocol in the clinic affected the attitude 

towards EBP (Kavlak et al., 2022). It was thought that 

the findings of this study are important in terms of 

determining the attitudes of nurses working in private 

hospitals and the factors affecting it and contributing 

to the literature. 

 

MATERIALS AND METHODS 

Study type 

This cross-sectional study aimed to determine the 

attitudes of Turkish nurses working in private 

hospitals in a province and the factors affecting it. 

Study group 

The universe of the study consisted of nurses working 

in 10 private hospitals located in the city center of 

Manisa, in the west of Türkiye (n=460). The 

minimum sample of the study was determined 209 

nurses with a 95% confidence interval and 5% 

standard deviation using the universe-known formula 

with the Epi Info program, and 214 nurses were 

reached at the time of data collection. Nurses who 

volunteered to participate in the study were included. 

Hypotheses of the study 

H1: There is a difference between the descriptive 

characteristics of nurses and the total and sub-

dimension mean scores of the Attitude towards 

Evidence-Based Nursing Questionnaire. 

Dependent and independent variables  

The independent variables of this research were the 

nurse's age, education status, working year, gender, 

clinic where nurses work, marital status, having a 

child, knowledge of foreign language, status of 

following the current nursing literature, awareness of 

EBN, status of taking EBN course at the school,  

receiving EBN education in the institution, 

participating in scientific meetings on EBN, knowing 

the literature review, reading research articles, 

participation of scientific research and scientific 

meetings, being a member of a professional 

association and implementation EBN in the clinic 

where they work. Total and sub-dimension mean 

scores of the Attitude towards Evidence-Based 

Nursing Questionnaire were the dependent variables 

of the study.  

Data collection tools 

In this study, the characteristics of nurses' 

questionnaire and Attitude toward Evidence Based 

Nursing Questionnaire were used. The nurses' 

characteristics questionnaire consists of questions 

containing the independent variables of the research. 

Attitude towards Evidence Based Nursing 

Questionnaire was developed by Ruzafa-Martinez et 

al. (2011), and its Turkish validity and reliability were 

made by Ayhan, Kocaman, and Bektaş (Ayhan et al., 

2015). This scale consists of 15 items and three sub-

dimensions. Eight of the items contain positive (items 

1, 2, 5, 7, 9, 11, 13, and 14) and seven items contain 

negative statements (3, 4, 6, 8, 10, 12, and 15). The 

scale is in a five-point Likert type (1=I strongly 

disagree, 2=I do not agree, 3=I somewhat agree, 4=I 

agree, 5=I completely agree) and items with negative 

statements are coded by reversing. A minimum score 

of 15 and a maximum score of 75 are obtained from 

the scale. There is no cut-off point in the scale, and a 

high score from the scale indicates a positive attitude 

towards EBN. The first sub-dimension of the scale is 

"beliefs and expectations towards EBN" and this 

dimension includes items related to nurses' beliefs 

and expectations about the benefits of EBN in clinical 

studies (1, 2, 7, 9, 11, 13, 14). The “Intention of 

conduct towards EBN” sub-dimension includes 

nurses' behaviors or intentions to perform EBN; it 

includes items on perceived barriers, workload, and 

using the time allocated for education for EBN (3, 5, 

6, 12). The sub-dimension "Feelings towards EBN” 

includes the importance given to EBN, its benefits in 

clinical practice, and items related to nurses' feelings 

about the subject (4, 8, 10, 15). The Cronbach alpha 

value of this scale in this study was found to be 0.875. 

Data collection method 

Data were collected by visiting hospitals between 20 

October 2022 and 20 December 2022 using face-to-

face interviews. The mean time for data collection 

from nurses was approximately 30 minutes. 

Statistical analysis 

In the research, descriptive features were analyzed 

using numbers, percentages, and mean. Since the data 

showed normal distribution as a result of the 

Kolmogorov-Smirnov test, the relationship between 

dependent and independent variables was evaluated 

using parametric tests (t-test and ANOVA).  

Ethical considerations 

The use of the Attitude towards Evidence Based 

Nursing Questionnaire in the study was obtained from 

Ayhan, who made the validity and reliability of the 

scale. Ethical approval of the study was received from 

Manisa Celal Bayar University Faculty of Medicine 
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Health Sciences Ethics Committee (Date: 12.10.2022 

Number: E-20478486-050.04.04-405879). Written 

permission from private hospitals in Manisa province 

and written informed consent were obtained from the 

nurses in the study. 

 

RESULTS 

Characteristics of nurses 

The mean age of the nurses in the study was 26.6 ± 

5.5 (min= 20, max=56). Of the nurses, 58.9% were 25 

years old and under, 14.1% were bachelor's degrees, 

89.3% were women, 56.1% were single and 25.7% 

had children. Of the nurses, 41.6% have worked in the 

intensive care unit and 41.1% in the service. The 

mean working year of nurses was 6.3±5.4 (min= 1, 

max= 38), 53.7% of the participants worked for 1-5 

years, and 31.3% for 6-10 years (Table 1). 

Table 1. Characteristics of nurses. 

 

 

 

Characteristics of nurses Number   % 

The age group of nurses   

25 years and under 126 58.9 

26 years and older 88 41.1 

Educational status of nurses   

Health vocational high school 126 58.9 

Associate degree 57 26.6 

Bachelor's degree 31 14.1 

Gender of nurses    

Female  191 89.3 

Male  23 10.7 

The department where nurses 

work 

  

Service  88 41.1 

Intensive care  89 41.6 

Emergency   18 8.4 

Operating room 19 8.9 

Working year   

1-5 year 115 53.7 

6-10 year 67 31.3 

11 years and above 32 15.0 

Marital status   

Married 94 43.9 

Single  120 56.1 

Status of having children   

Yes  55 25.7 

No  159 74.3 

Total 214 100.0 

 

 

Awareness of nurses on evidence-based nursing 

The rate of nurses who were aware of the concept of 

EBN was 73.8% and 52.8% of the nurses stated that 

they took EBN courses at the school they graduated 

from. Of the participants, 53.7% received EBN 

training in the institution where they work, about a 

quarter (26.6%) stated that they attended at least 

scientific meetings on the subject of EBN and 68.2% 

applied EBP in their clinic. 

When asked about barriers in EBN, the majority of 

the nurses (70.0%) did not give an answer, 7.0% and  

 

 

4.7% of the nurses stated that they lack knowledge/ 

education and 5.6% had long working hours, 

respectively.  

In the study, 50.9% of the participants stated that they 

had little knowledge of foreign languages, 60.7% of 

the nurses did not know how to search the literature, 

52.3% of them did not follow the current nursing 

literature, 25.2% of them rarely read research articles, 

and 18.7% of them did scientific research (Table 2). 
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Table 2. Nurses' knowledge of evidence-based nursing, research, and literature review. 

 

Characteristics Sayı  % Characteristics Sayı  % 

Knowing the concept of EBN   Knowledge of literature search   

Yes  158 73.8 Yes  84 39.3 

No  56 26.2 No  130 60.7 

Taking the EBN course at the 

graduate school 

  Following the current 

literature on nursing 

  

Yes  113 52.8 Yes  102 47.7 

No  101 47.2 No  112 52.3 

Receiving EBN training in the 

institution 

  Doing scientific research   

Yes  115 53.7 Yes  40 18.7 

No  101 46.3 No  174 81.3 

Attending a scientific meeting 

on the subject of EBN 

  Status of reading research 

paper 

  

Yes  57 26.6 No  54 25.2 

No  157 73.4 Rarely 99 46.3 

Implementation of EBN in the 

clinic where worked 

  Sometimes  55 25.7 

Yes  146 68.2 Often  6 2.8 

No  68 31.8 Having scientific publication   

Barriers to using EBP in 

nursing 

  Yes  10 13.6 

Unanswered  154 72.0 No  185 86.4 

Lack of information 15 7.0 Attendance at scientific 

meetings 

  

Lack of education 10 4.7 Yes  29 13.6 

Long working hours 12 5.6 No  185 86.4 

The institution does not support 

EBP 

5 2.3 Becoming a member of a 

professional association 

  

Insufficient staff 3 1.4 Yes  16 7.5 

All  15 7.0 No  198 92.5 

Knowledge of the foreign 

language  

  Total  214 100.0 

No  51 23.8    

Little  109 50.9    

Medium  48 22.4    

Good  6 2.8    

 

The relationship between characteristics of 

nurses and sub-dimensions and total scores of 

the Attitude towards Evidence-Based Nursing 

Questionnaire  

In the study, the mean score of the Attitudes towards 

Evidence-Based Nursing Questionnaire was found 

to be 61.5±8.8 (min=30 max=75). The mean score 

of the sub-dimensions of the scale was 28.9±4.7 

(10-35) for beliefs and expectations towards EBN, 

15.9±2.7 for EBP intention, and 10.7±3.0 (4-20) for 

feelings about EBN (Data not shown in the table). 

The total mean score of the Attitudes towards 

Evidence-Based Nursing Questionnaire was found 

to be statistically significantly higher in nurses 

working in service compared to those working in 

intensive care, operating rooms, and emergency 

departments (p=0.045). Evidence-based practice 

intention sub-dimension mean score was 

statistically significantly higher in nurses with 

bachelor's degrees (17.0±2.3) compared to nurses 

with associate degrees (15.7±2.6) and health 

vocational high school (15.7±2.9) (p=0.046). The 

mean EBP intention score of the nurses working in 

the service was found to be statistically significantly 

higher than the nurses working in other clinics 

(p=0.028) (Table 3). 

The Relationship between Nurses' Knowledge of 

Evidence-Based Nursing and Sub-Dimensions 

and Total Scores of the Attitude towards 

Evidence-Based Nursing Questionnaire 

In this study, the total score of the Evidence-Based 

Attitude Scale towards Nursing Questionnaire was 

64.4±7.7 in nurses who followed the current nursing 

literature and 59.3±9.1 in those who did not, and a 

statistically significant difference was found 
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between the mean scores of the two groups (p= 

0.000). The mean score in the three sub-dimensions  

of the scale was statistically significantly higher in 

nurses who followed the current nursing literature 

compared to those who did not. 

The total mean score for the Attitude towards 

Evidence Based Nursing Questionnaire (p=0.001), 

beliefs and expectations towards EBN (p=0.003), 

and EBP intention (p=0.002) sub-dimension mean 

score was found to be statistically significantly 

higher among the nurses who knew the concept of 

EBN compared to the nurses who did not. The mean 

total score of the scale was 63.4±8.4 in nurses who 

stated that they applied EBP in their clinics, and 

58.3±8.8 in those who did not (p=0.000). It was 

determined that the mean score of the three sub-

dimensions of the scale was statistically 

significantly higher in nurses who applied EBP in 

their clinic, compared to those who did not (Table 

4). 

The relationship between nurses' knowledge of 

research and literature review and sub-

dimensions and total scores of the Attitude 

towards Evidence Based Nursing Questionnaire 

In the study, nurses who knew the literature review 

(63.9±7.8) had a statistically significant higher 

mean total score on the scale than the nurses who 

did not know (60.4±9.2) (p=0.004). The mean score 

of the three sub-dimensions of the scale was found 

to be higher in nurses who knew how to search the 

literature compared to those who did not. The mean 

score of EBP intention sub-dimensions was 

statistically significantly higher in nurses who had 

published scientific papers (16.7±2.5) compared to 

those who did not (15.7±2.7) (p=0.037), nurses who 

participated in scientific meetings (16.9±2.4) than 

the nurses who did not participate (15.8±2.7) 

(p=0.043) (Table 4). 

 

DISCUSSION 

In this study, the factors affecting the attitudes of 

nurses working in private hospitals about EBP were 

examined. In the study, the majority of nurses 

(89.3%) were female, 14.1% had a bachelor's 

degree, 41.6% worked in intensive care, and the 

mean age and working year were 26.6 and 6.3, 

respectively. Similar to the findings of this study, 

the majority of the participants in the studies 

conducted in our country were women, and the rates 

were 88.9% for Gümüşhane (Doğan et al., 2021), 

89.1% for Fethiye (Aygün & Yıldırım, 2021), and 

82.6% for Istanbul (Kavlak et al., 2022). The rate of 

nurses having a bachelor's degree in studies, which 

was higher than this study, was 53.3% in Istanbul 

(Kavlak et al., 2022), 38% in Fethiye (Aygün & 

Yıldırım, 2021), and 34.3% in Gümüşhane (Doğan 

et al., 2021). 

In the study, it was determined that more than half 

of the nurses (60.7%) did not know how to search 

the literature, and one-fourth of the nurses (25.2%) 

rarely read research articles. Similar to the results of 

this study, 63.1% of the nurses in Türkiye did not 

know how to search for literature (Menekli & 

Korkmaz, 2021), 55.9% did not know how to reach 

the evidence (Yılmaz et al., 2018) and 4.8% only 

used Google academy (Baran et al., 2020). In our 

country, 21.6% of nurses in a university hospital 

stated that they had read a research article on 

nursing (Doğan et al., 2021). In a study in Oman, it 

was determined that 83% of nurses were moderately 

successful in searching for resources on the 

Internet, and only 36% had sufficient search skills 

using databases (Ammouri et al., 2014). As seen 

from the research findings, it may be beneficial for 

nurses to obtain information about literature review 

both during their education periods and in post-

graduate in-service training. 

In the current study, only 18.7% of the nurses made 

scientific research and 13.6% scientific 

publications. In the study, the participation rate of 

nurses in scientific meetings was low, and the 

finding was similar to other research results (Baltacı 

& Deniz, 2019; Doğan et al., 2021; Kuuppelomäki 

& Tuomi, 2003; Şen & Yurt, 2021). In some studies 

conducted in our country, it was determined that the 

rate of participation in scientific meetings was 

62.5% (Daştan & Hintistan, 2018) and 70.3% 

(Aydın, Adıgüzel & Topal, 2015).  

As can be seen from the results of the study, further 

development of nurses' research direction is 

important in terms of using EBP in care. This 

difference may be due to the fact that the research 

was conducted in different regions, and the Covid 

19 epidemic and the economic burden of scientific 

meetings on the budget in recent years may have led 

to less participation in scientific meetings. 

Nurses need to have the knowledge and develop 

positive attitudes to reflect EBP in their care 

processes. In this study, nearly three-quarters of the 

nurses (73.8%) stated that they knew the concept of 

EBP, approximately half (52.8%) had received EBP 

training from the institution they graduated from 

and 53.7% from the institution they worked at, 

approximately one fourth (26.6%) attended a 

scientific meeting related to EBP. Less than the 

findings of this study, 64.4% of nurses (Alperen & 

Şahin, 2022) and 55.2% of nurses in recent studies 

in our country stated that they knew the concept of 

EBP (Kavlak et al., 2022).  

 



Yanıkkerem & Şen                                                                             Attitudes of Nurses Evidence-Based Practices     

 

 

BAUN Health Sci J, 2024; 13(2): 413-425 419 

 

Table 3. The relationship between characteristics of nurses and sub-dimensions and total scores of the Attitude Towards Evidence-Based Nursing Questionnaire. 

Characteristics of nurses  Sub-dimensions of the scale 

The total score on the 

questionnaire  

Beliefs and expectations 

towards EBN 

The intention of EBP The feeling of EBN  

Mean±sd  Test  Mean±sd Test  Mean±sd Test  Mean±sd Test  

The age group of nurses         

25 years and under 61.1±9.1 t=-1.392 

p=0.165 

28.4±4.9 t=-1.791 

p=0.075 

15.8±2.8 t=-0.770 

p=0.442 

16.9±3.2 t=-0.587 

p=0.558 26 years and older 62.8±8.4 29.6±4.4 16.1±2.5 17.1±2.7 

Educational status of nurses         

Health vocational high school 61.6±8.8 F=1.231 

p=0.294 

29.0±4.5 F=0.572 

p=0.565 

15.7±2.9 F=3.129 

   p=0.046 

16.8±3.1 F=0.969 

p=0.381 Associate degree 61.1±8.9 28.3±5.2 15.7±2.6 17.0±2.9 

Bachelor's degree 64.0±8.1 29.4±5.0 17.0±2.3 17.6±2.6 

Gender of nurses          

Female  61.9±8.7 t=0.680 

p=0.498 

28.9±4.7 t=0.280 

p=0.780 

16.0±2.7 t=1.076 

p=0.283 

17.0±3.0 t=0.590 

p=0.556 Male  60.6±9.6 28.6±4.9 15.4±2.7 16.6±3.2 

The department where nurses work         

Service  63.3±7.9 F=2.721 

p=0.045 

29.5±4.4 F=1.366 

p=0.254 

16.3±2.3 F=3.104 

p=0.028 

17.4±2.4 F=2.264 

p=0.082 Intensive care  61.7±8.6 28.7±4.7 16.0±2.9 16.9±3.3 

Emergency   58.6±11.8 27.7±5.5 15.1±3.0 15.7±3.8 

Operating room 58.2±9.7 27.6±5.3 14.5±3.0 16.1±3.1 

Working year         

1-5 year 61.4±9.7 F=0.435 

p=0.648 

28.3±5.4 F=2.092 

p=0.126 

16.0±2.8 F=0.342 

p=0.711 

17.1±3.1 F=0.713 

p=0.492 6-10 year 62.6±7.7 29.6±3.7 15.9±2.7 17.0±3.1 

11 years and above 61.4±7.6 29.5±4.1 15.6±2.3 16.4±2.5 

Marital status         

Married 61.7±9.0 t=-0.145 

p=0.885 

29.1±4.4 t=0.504 

p=0.615 

15.8±2.8 t=-0.383 

p=0.702 

16.8±3.0 t=-0.873 

p=0.384 Single  61.8±8.7 28.7±5.0 16.0±2.7 17.1±3.0 

Status of having children         

Yes  62.7±8.3 t=0.902 

p=0.368 

29.6±4.3 t=1.234 

p=0.218 

16.0±2.5 t=0.137 

p=0.891 

17.2±2.7 t=0.588 

p=0.557 No  61.4±9.0 28.6±4.9 15.9±2.8 16.9±3.1 
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Table 4. The relationship between nurses' knowledge of evidence-based nursing, research and literature review and the sub-dimensions and total scores of the Attitude 

towards Evidence Based Nursing Questionnaire. 

 

Characteristics  The total score on the 

questionnaire  

Sub-dimensions of the questionnaire 

Beliefs and expectations 

towards EBN 

The intention of EBP The feeling of EBN  

Knowledge of the foreign language  Mean±sd  Test  Mean±sd Test  Mean±sd Test  Mean±sd Test  

No  59.8±9.6 F=1.218 

p=0.304 

28.1±5.4 F=0.831 

p=0.478 

15.2±2.8 F=1.448 

p=0.230 
16.5±3.4 F=1.198 

p=0.311 Little  62.7±8.8 29.2±4.8 16.1±2.6 17.3±2.9 

Medium  61.6±7.9 28.7±3.8 16.2±2.9 16.8±2.7 

Good  62.7±8.1 30.3±4.4 16.2±1.7 16.2±3.4 

Following the current literature on 

nursing 

        

Yes  64.4±7.7 t=4.375 

p=0.000 

30.4±3.6 t=4.692 

p=0.000 

16.6±2.6 t=-3.322 

p=0.001 
17.5±3.1 t=2.410 

p=0.017 No   59.3±9.1 27.5±5.2 15.4±2.7 16.5±2.9 

Knowing the concept of EBN         

Yes  63.0±7.9 t=3.526 

p=0.001 

29.5±4.3 t=3.045 

p=0.003 

16.2±2.6 t=2.598 

p=0.010 
17.3±2.9 t=3.153 

p=0.002 No   58.3±10.3 27.3±5.5 15.1±2.8 15.9±3.2 

Taking the EBN course at the 

graduate school 

        

Yes  62.4±8.5 t=1.079 

p=0.282 

29.2±4.6 t=0.980 

p=0.328 

16.0±2.8 t=0.657 

p=0.512 
17.2±3.1 t=1.038 

p=0.301 No   61.1±9.2 28.5±4.8 15.8±2.6 16.7±2.9 

Receiving EBN training in the 

institution 

        

Yes  62.6±8.4 t=1.591 

p=0.113 

29.4±4.5 t=1.635 

p=0.104 

16.0±2.8 t=0.513 

p=0.608 
17.3±3.0 t=1.643 

p=0.102 No   60.7±9.2 28.3±4.9 15.8±2.6 16.6±3.0 

Attending a scientific meeting on the 

subject of EBN 

        

Yes  62.1±9.4 t=0.357 

p=0.722 

29.0±5.4 t=0.211 

p=0.833 

16.2±3.0 t=0.773 

p=0.440 
17.0±3.3 t=0.020 

p=0.984 No   61.6±8.6 28.8±4.5 15.8±2.6 17.0±2.9 

Implementation of EBN in the clinic 

where worked 

        

Yes  63.4±8.4 t=4.010 

p=0.000 

29.6±4.4 t=3.583 

p=0.000 

16.3±2.7 t=3.080 

p=0.002 
17.4±2.9 t=3.256 

p=0.001 No   58.3±8.8 27.2±4.9 15.1±2.6 16.0±3.1 
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Table 4. (Continued) The relationship between nurses' knowledge of evidence-based nursing, research and literature review and the sub-dimensions and total scores 

of the Attitude towards Evidence Based Nursing Questionnaire. 

 

Characteristics  Total score on the 

questionnaire 

Sub-dimensions of the questionnaire 

Beliefs and expectations 

towards EBN 

The intention of EBP The feeling of EBN  

Mean±sd  Test  Mean±sd Test  Mean±sd Test  Mean±sd Test  

Knowledge of literature search         

Yes  63.9±7.8 t=2.909 

p=0.004 

29.8±4.1 t=2.215 

p=0.028 

16.6±2.5 t=3.045 

p=0.003 

17.6±2.9 t=2.285 

p=0.023 No  60.4±9.2 28.3±5.0 15.5±2.8 16.6±3.0 

Status of reading research paper         

No  59.1±8.8 F=2.450 

p=0.065 

27.6±5.0 F=1.885 

p=0.133 

15.3±2.6 F=1.965 

p=0.120 

16.2±2.9 F=2.685 

p=0.048 Rarely 62.4±8.3 29.4±4.2 15.9±2.7 17.1±3.1 

Sometimes  63.2±9.1 29.1±5.1 16.6±2.7 17.6±2.7 

Often  61.2±11.8 29.3±4.9 16.3±3.3 15.6±4.3 

Doing scientific research         

Yes  62.4±8.5 t=0.498 

p=0.619 

28.5±5.1 t=-0.511 

p=0.610 

16.7±2.5 t=2.105 

p=0.037 

17.1±2.7 t=0.389 

p=0.697 No   61.6±8.9 29.0±4.6 15.7±2.7 16.9±3.1 

Having scientific publication         

Yes  60.9±10.3 t=-0.311 

p=0.756 

27.9±6.9 t=-0.664 

p=0.507 

16.6±2.7 t=0.814 

p=0.417 

16.4±3.0 t=-0.601 

p=0.549 No  61.8±8.8 28.9±4.6 15.9±2.7 17.0±3.0 

Attendance at scientific meetings         

Yes  64.0±7.4 t=1.460 

p=0.146 

29.9±3.6 t=1.263 

p=0.208 

16.9±2.4 t=2.033 

p=0.043 

17.2±2.5 t=0.479 

p=0.632 No  61.4±9.0 28.7±4.9 15.8±2.7 16.9±3.1 

Becoming a member of a professional 

association 

        

Yes  64.8±7.8 t=1.448 

p=0.149 

31.0±3.4 t=1.889 

p=0.060 

16.8±2.5 t=1.375 

p=0.170 

17.0±2.8 t=0.058 

p=0.954 No  61.5±8.9 28.7±4.8 15.9±2.7 17.0±3.0 

 

t=Independent sample-test F=One-way ANOVA 
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In studies, the rate of nurses receiving training on 

EBP was found to be 57.1% (Doğan et al., 2021), and 

38.0% (Şen & Yurt, 2021). In previous studies, the 

participation rate of nurses in scientific meetings 

varied between 20.9% and 81.5%, and these studies 

emphasized the importance of including EBP in in-

service training programs (Doğan et al., 2021; 

Menekli & Korkmaz, 2021; Şen & Yurt, 2021; 

Yılmaz et al., 2018). 

Nurses need to have the knowledge and develop 

positive attitudes to reflect EBP in their care 

processes. In this study, nearly three-quarters of the 

nurses (73.8%) stated that they knew the concept of 

EBP, approximately half (52.8%) had received EBP 

training from the institution they graduated from and 

53.7% from the institution they worked at, 

approximately one fourth (26.6%) attended a 

scientific meeting related to EBP. Less than the 

findings of this study, 64.4% of nurses (Alperen & 

Şahin, 2022) and 55.2% of nurses in recent studies in 

our country stated that they knew the concept of EBP 

(Kavlak et al., 2022). In studies, the rate of nurses 

receiving training on EBP was found to be 57.1% 

(Doğan et al., 2021), and 38.0% (Şen & Yurt, 2021). 

In previous studies, the participation rate of nurses in 

scientific meetings varied between 20.9% and 81.5%, 

and these studies emphasized the importance of 

including EBP in in-service training programs 

(Doğan et al., 2021; Menekli & Korkmaz, 2021; Şen 

& Yurt, 2021; Yılmaz et al., 2018). 

In this study, nearly half of the nurses (50.9%) stated 

that they had low knowledge of foreign languages and 

did not follow the current nursing literature (52.3%). 

Consistent with the findings of this study, 50.5% of 

the nurses in our country stated that their knowledge 

of foreign languages was low (Baran et al., 2020) and 

52.2% did not follow the current nursing literature 

(Aygün & Yıldırım, 2021). As it is known, foreign 

language knowledge is extremely important in 

obtaining information about EBN by following the 

current literature, especially in the field of health, and 

it is necessary for institutions providing nursing 

education to present this awareness and information 

to their students. 

In the study, 68.2% of the participants stated that they 

provided evidence-based care in the clinic they 

worked at. Similarly, the rate of providing care with 

EBP in the clinic where nurses work in our country 

was 71.4% (Doğan et al., 2021) and 73.7% (Yanmış 

& Özcan, 2022). 

In the present study, the total mean score of the scale 

was found 61.5, and similar to the findings of this 

study, it was found to be 61.5 for nurses working in a 

public hospital (Doğan et al., 2021), and 65.0 for 

nurses working at a private hospital in our country 

(Kavlak et al ., 2022). Lower than the findings of this 

study, in some studies in our country the mean score 

of the scale was 58.2±7.9 in Ankara (Baran et al., 

2020), 57.7±7.9 in Ağrı (Yıldırım & Yıldız, 2020), 

43.5±3.1 in Şanlıurfa (Menekli & Korkmaz, 2021) 

and 58.2±8.8 in Yozgat (Kılıç et al., 2022). In a study, 

it was determined that midwives and nurses working 

in postpartum care clinics training and research 

hospital used EBP at a moderate level (Merih et al., 

2017). Different from our study, it was found a study 

that nurses' EBP attitudes were negative (Breimaier, 

Halfens & Lohrmann, 2011). 

As it is known, it is important for professional 

development to determine the factors that affect 

nurses' knowledge, attitudes, and behaviors toward 

EBP (Baltacı & Deniz, 2019). Most of the studies 

evaluating EBP in nurses in Türkiye were conducted 

with nurses working in public, state, and university 

hospitals. Similar to the previous study (Daştan & 

Hintistan, 2018), in this study, it was determined that 

the gender, marital status and age groups of the nurses 

did not affect their attitudes toward EBP, and the 

mean score of the EBP intention sub-dimension was 

found to be statistically significantly higher in nurses 

with undergraduate degrees and working in the 

service. Unlike the results of this study, it was stated 

in a study that female nurses had a statistically 

significantly more positive attitude toward EBP than 

male nurses (Alperen & Şahin, 2022). In a study 

conducted in a training and research hospital in our 

country, no statistically significant difference was 

found between the education level, department, and 

nurses' EBP attitudes, and this finding differs from 

our study (Alperen & Şahin, 2022). When 

international studies were reviewed, in a study 

conducted with nurses (n=472) working in university 

hospitals in Japan, EBP proficiency was found to be 

higher in those who had research experience, received 

training on this subject, had advanced practice 

certificate (specialist nurses/certified nurses), and had 

more working experience (Tomotaki, Fukahori & 

Sakai, 2020). As can be seen from the research 

findings, the increase in the education level of nurses 

also increases the EBP intention. For this reason, it 

was thought that it is important to provide training to 

nurses on EBP. 

In this study, nurses' attitudes toward EBP were found 

to be positive. Those who received training on EBP 

and stated that they have used EBP in their clinical 

practice have a more positive attitude towards EBP. 

The findings were similar to the results of other 

studies (Breimaier et al., 2011; Kuuppelomäki & 

Tuomi, 2003). This finding can be explained by the 

increase in the knowledge and awareness of nurses 

who received training on EBP and actively use EBP 

as a result of the training they received. 

In the current study, the mean score of the total and 

three sub-dimensions of the scale was found to be 

statistically significantly higher in nurses who knew 

the concept of EBP, worked in the clinic, stated that 

they applied EBP in their clinic, knew the literature 

review, and followed the current nursing literature. In 

a study in our country, it was stated that the attitudes 

of those who received training on EBP and who used 
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EBP in their clinical practice were more positive 

attitude (Doğan et al., 2021). 

In the study, the mean score of the EBP intention sub-

dimension was found to be statistically significantly 

higher in nurses who graduated with a bachelor's 

degree, worked in the service, made scientific 

publications, and participated in scientific meetings 

compared to other groups. In a study conducted with 

nurses working in a university hospital, it was found 

that there was a significant relationship between 

nurses' love of their profession, attending scientific 

meetings with papers, following professional 

publications, and doing research, and their attitudes 

towards EBP (Doğan et al., 2021). It has been 

determined that nurses with undergraduate education 

who worked in a research and application center and 

the surgical units of a state hospital in the Western 

Black Sea Region in our country gave more correct 

answers to the subject of EBP related to patient 

transfer to the operating room (Köstekli, Çelik & 

Karahan, 2020). In Fethiye, Turkey, it was found that 

among nurses working in public and private hospitals, 

those with undergraduate degrees, those who have 

spent their lives in urban areas, those who read 

professional publications, and those who were 

members of professional associations had higher 

attitudes towards EBP (Aygün & Yıldırım, 2021). 

In the current study, perceived barriers to using EBP 

in nursing were also examined, and nurses stated long 

working hours (5.6%), lack of knowledge (7.0%), and 

education (4.7%) as barriers. In a systematic review, 

barriers with EBP were classified as institutional, 

interdisciplinary, and nurse-related barriers (Shayan 

et al., 2019). In a study with knowledge of Chinese 

nurse managers about EBP and the influencing 

factors, it has been determined that the educational 

status of nurses, their professional title, EBP training 

status, and the institutional culture of EBP were the 

factors affecting it (Chen et al., 2020). In a training 

and research hospital in Ankara, Turkey, lack of staff 

(60.0%), insufficient environment and materials 

(33.3%), lack of time (58.1%), workload (87.6%), 

lack of information (60.0%), lack of institutional 

support (48.6%), lack of access to research (20.0%), 

lack of knowledge about scientific research methods 

(50.5%), foreign language deficiency (61.0%), and 

not being a decision maker in the clinic (43.8%) were 

identified as barriers to EBP (Baran et al., 2020). In 

the literature, it has been stated that the biggest 

barriers to EBP were the lack of time (Alperen & 

Şahin, 2022; Dalheim, Harthug, Nilsen, & Nortvedt, 

2012; Yılmaz et al., 2018) and the inability to find and 

manage research evidence at a sufficient level in 

nurses (Dalheim et al., 2012). Other barriers such as 

language barriers, inability to access, interpret and 

use research findings, and lack of knowledge about 

EBP have also been reported (Ammouri et al., 2014). 

It was emphasized that nurses have four individual 

barriers in EBP. These barriers were lack of 

knowledge, lack of skills, awareness, and 

professionalism regarding the use of EBP, lack of 

behavior and experience in using EBP, and language 

barrier (Alatawi et al., 2020). As it is known, EBN 

practices are important in improving the quality of 

patient care. It is important for nursing education 

institutions to include more EBN in their course 

curricula and to create this awareness in students and 

to encourage employees by developing strategies to 

reduce the barriers experienced by institution 

managers in contributing to the improvement of 

patient care quality. 

Limitation of the study 

Since this research was conducted in private hospitals 

located in a province in Turkey, the findings cannot 

be generalized to Turkey. 
 

CONCLUSION  

In the study, nurses who worked in service, who 

followed the current nursing literature, who knew the 

concept of EBN, who applied EBP in their clinics, 

and who knew the literature review had more positive 

attitudes toward EBN. It is very important to 

determine the factors affecting the knowledge, 

attitudes, and behaviors of nurses towards EBP and to 

organize training programs in this direction in terms 

of professional development and increasing the 

quality of health care. 
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ABSTRACT 

Objective: The study aimed to evaluate the occupational accidents in pre-pandemic and during the COVID-19 pandemic 

within hospital. Materials and Methods: This descriptive case series study consists of occupational accidents in a university 

hospital between June 11th, 2018, and December 31st, 2021. Sample selection was not made and the entire population was 

taken into consideration. The data was obtained from the records of the Occupational Safety and Health Department of the 

hospital. Descriptive statistics and the SPSS program version 25.0 were used to analyze the data. Results: While the 

occupational group with the highest number of occupational accidents in the pre-pandemic period was cleaning personnel 

(34.8%), it was determined that the most occupational accidents were seen in nurses (37.5%) during the pandemic. A 

statistically significant difference was detected between pre- and during-pandemic occupational accidents and the variables 

of age and working hours (p<0.05). The occupational accidents’ types were mostly sharp-stab injuries (43.6%–44.4%) and 

musculoskeletal injuries (22.7%–15%) pre-pandemic period and during the pandemic, respectively. The superiority of the 

staff who have had occupational accidents were women and the 20–29 age group. Conclusion: It is recommended that health 

policymakers and hospital administrators determine strategies to reduce occupational accidents among health workers. 

Keywords: COVID-19, Health Workers, Hospital, Occupational Accident. 

 

Hastane Çalışanlarının COVID -19 Öncesi ve COVID -19 Süreci  

İş Kazalarının Karşılaştırılması 

 
ÖZ 

Amaç: Bu çalışmada hastane çalışanlarının COVID-19 öncesi ve COVID-19 süreci iş kazalarının karşılaştırılması 

amaçlanmıştır. Gereç ve Yöntem: Tanımlayıcı olgu serisi türündeki bu çalışma bir üniversite hastanesinde 11 Haziran 2018 

ile 31 Aralık 2021 tarihleri arasında meydana gelen iş kazalarını kapsamaktadır. Çalışmada örneklem seçimine gidilmemiş 

ve evrenin tamamı değerlendirmeye alınmıştır. Veriler hastanenin İş Sağlığı ve Güvenliği Birimi kayıtlarından elde 

edilmiştir. Verilerin analizinde tanımlayıcı istatistiklerden ve SPSS programından faydalanılmıştır. Bulgular: Pandemi 

öncesi dönemde iş kazalarının en fazla görüldüğü meslek grubu temizlik personeli iken (%34,8) pandemi döneminde iş 

kazalarının en fazla hemşirelerde görüldüğü (%37,5) tespit edilmiştir. Pandemi öncesi ve pandemi sırasında yaşanan iş 

kazaları ile yaş ve çalışma saati değişkenleri arasında istatistiksel olarak anlamlı fark tespit edilmiştir (p<0,05). Pandemi 

öncesi ve pandemi süreci iş kazalarının en fazla kesici alet yaralanmaları (%43,6-%44,4) ve kas-iskelet sistemi yaralanmaları 

(%22,7-%15) nedeniyle yaşandığı görülmüştür. İş kazası geçiren çalışanların çoğunluğunu kadınların ve 20-29 yaş grubunun 

oluşturduğu tespit edilmiştir. Sonuç: Sağlık politika yapıcıların ve hastane yöneticilerinin, sağlık çalışanlarının maruz kaldığı 

iş kazalarını azaltmaya yönelik stratejiler belirlemesi önerilmektedir. 

Anahtar Kelimeler: COVID-19, Sağlık Çalışanı, Hastane, İş Kazası. 
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INTRODUCTION 

Occupational accidents are one of the critical public 

health problems, especially in middle- and low-income 

countries. An occupational accident is defined as “an 

unexpected and unplanned occurrence, including acts 

of violence, arising out of or in connection with work, 

which results in one or more workers incurring a 

personal injury, disease, or death” in the sixteenth 

conference of labor statisticians at international level 

(Raheem & Hinze, 2014). According to the World 

Health Organization (WHO) and the International 

Labour Organization (ILO), approximately two million 

workers die each year from occupation-related causes. 

In addition, occupational accidents cause negative 

effects on household incomes, reduce productivity, and 

place an additional burden on health systems (World 

Health Organization & International Labour 

Organization, 2021).  Furthermore, it was stated that 

the expectancy of a healthy life of individuals 

decreased by 3.5 years in one of every thousand 

employees owing to occupational accidents (Varacallo 

& Knoblauch, 2022). 

Hospitals are an important subsystem of healthcare. It 

has been stated that the hospital working environment 

is a complex and potentially dangerous place for health 

workers (dos Santos Santiago Ribeiro & de Cassia de 

Marchi Barcellos Dalri, 2021). The threats and risks 

faced by health workers in hospitals can be classified 

as physical, biological, chemical, ergonomic, 

psychosocial, and safety-related (which consists of 

risks related to falls and bumps, sharp injuries, contact 

with extreme-temperature objects, electricity, fire, and 

explosion) hazards (Saia et al., 2010). Studies show 

that the numbers of occupational accidents in growing 

countries are generally greater than in developed ones 

due to inadequate staffing, lack of experience, safety 

equipment, and training programs, long working hours, 

and inadequate standardized cautions (Saia et al., 2010; 

Kakizaki et al., 2011; Markovic-Denic et al., 2015). 

Recently, one of the risk factors for health workers has 

been the COVID-19 outbreak. 

The COVID-19 virus first appeared in China at the end 

of 2019 and soon spread worldwide and was 

announced as a pandemic by WHO (Lee & Kim, 2021). 

It has been stated that health workers are more 

vulnerable to occupational injuries during the 

pandemic (Baek et al., 2021). In a study assessing the 

pandemic’s effects on the statistics of occupational 

accidents in Turkey belong to 2020, the number of 

occupational accidents was found to be reduced in 

2020 compared to 2018 and 2019, but there was no 

decrease in the frequency and severity of occupational 

accidents (Çalış, 2022). Along with the increasing 

patient burden in this period, the risk of transmission of 

the disease, the problems in providing personal 

protective equipment, and the increase in the burden on 

the health systems have created an important source of 

stress for the staff. In the study conducted in South 

Korea, to determine the occupational groups with high 

risk for COVID-19, it is highlighted that health 

workers are among the high-risk occupational groups, 

and it is suggested for governments to take precautions 

to prevent COVID-19 in these areas and protect 

vulnerable groups (Lee & Kim, 2021).  

The study aimed to evaluate occupational accidents in 

pre-pandemic and during the COVID-19 pandemic 

within hospital. 

Research questions 

• Is there a difference between pre-pandemic 

and pandemic-period occupational accidents? 

• Do pre-pandemic and pandemic-period 

accidents differ according to the occupational 

group? 

• Is there a difference between the types of 

occupational accidents before and during the 

pandemic? 

• What is the severity of occupational accidents 

before and during the pandemic? 

 

MATERIALS AND METHODS 

Study type 

This is a descriptive case series study. 

Study group 

The population of study involved occupational 

accidents between June 11th, 2018, and December 

31st, 2021. In the study, no sample selection was made. 

The entire population was considered, and, tried to be 

reached. 

Inclusion criteria 

The data obtained for the 21-months between the dates 

of June 11, 2018, and March 11, 2020, has been 

evaluated as pre-pandemic period data. Also, the data 

obtained for another 21-months between the dates of 

12 March 2020, when a patient was diagnosed with 

COVID-19 in Turkey for the first time, and 31 

December 2021 has been evaluated as pandemic period 

data. 

Exclusion criteria 

Occupational accidents that did not meet the inclusion 

criteria were excluded. 

Data collection tools 

The data has been obtained via the records of the 

Occupational Health and Safety Department. 

Statistical analysis 

Descriptive statistics, Microsoft Excel PivotTable 

reports, and Statistical Package for Social Sciences for 

Windows 25.0 (IBM Corp.; Armonk, NY, USA) were 

used to analyze the data. Standard deviation (SD), 

frequency, percentage, and mean value calculations 

were used to describe the socio-demographic 

characteristics, and continuous and categorical 

variables. The chi-square test was practiced to determine 

the relationship between pre-pandemic and pandemic 

variables.  In the analyses carried out, ‘p<0.05’ was 

accepted as the statistical significance threshold. The 

Classification of the Labor and Social Security Ministry 

-General Directorate of Labor and information in the 

related literature have been used to classify the types and 

results of occupational accidents (Ministry of Labour 
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and Social Security, General Directorate of Labour, 

2022; Akgün, 2015; Uçak, 2009). 
Ethical considerations 

This study was approved by the Committee of 

Bandırma Onyedi Eylül University Health Sciences 

Non-Interventional Research Ethics (Date: 09.05.2022 

Issue No: 2022-5/51). Institutional permission was 

obtained. At all stages of the study, research and 

publication ethics and the Declaration of Helsinki were 

followed. 
 

RESULTS 

In the hospital where the study was conducted, the 

average number of the health workers in the pre-

pandemic period was calculated as 986, and during the 

pandemic was calculated as 937. Table 1 represents the 

sociodemographic characteristics of the participants. 

Accordingly, 71.8% of the staff who had an occupational 

accident pre-pandemic and 70.6% of the staff who were 

exposed to occupational accident during the pandemic 

were women.  

 

Table 1. Sociodemographic characteristics of individuals who faced occupational accident(s) (n=341). 

 

 

Sociodemographic characteristics of the individuals  
Pre-pandemic 

n=181 

During pandemic 

n=160 

Gender n % n % 

Male 51 28.2 47 29.4 

Female 130 71.8 113 70.6 

Age Group 

20-29 66 36.5 79 49.4 

30-39 40 22.1 41 25.6 

40-49 54 29.8 25 15.6 

50 + 21 11.6 15 9.4 

Occupational Group 

Cleaning staff 63 34.8 37 23.1 

Nurse 57 31.5 60 37.5 

Technician 22 12.2 19 11.9 

Administrative staff 12 6.6 7 4.4 

Kitchen Staff 7 3.9 10 6.3 

Porter 7 3.9 2 1.3 

Physician 3 1.7 3 1.9 

Electrical-mechanical technicians 3 1.7 5 3.1 

Biologist 2 1.1 1 0.6 

Security personal 2 1.1 0 0.0 

Auxiliary staff 2 1.1 15 9.4 

Biomedical technician 1 0.6 1 0.6 

Total 181 100.0 160 100.0 

In the study, 34.8% of the staff who were exposed to 

occupational accident in pre-pandemic period were 

cleaning staff and 31.5% were nurses. These numbers 

are 37.5% (nurses) and 23.1% (cleaning staff) during 

the pandemic period. 

Evaluation of the Table 2 shows the types of 

occupational accidents. Accordingly, 43.6% of the 

pre-pandemic occupational accidents were sharp 

injuries and 22.7% by musculoskeletal injuries. On 

the other hand, 44.4% of the occupational accidents 

during the pandemic period were sharp-stab injuries 

and 15% were musculoskeletal injuries. 
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Table 2. Types of occupational accidents (n=341). 

 

Types of occupational accident 
Pre-pandemic During pandemic 

n % n % 

Sharp-stab injuries 79 43.6 71 44.4 

Musculoskeletal injuries 41 22.7 24 15.0 

People falling 26 14.4 22 13.8 

Exposure to chemicals and meds 13 7.2 12 7.5 

High-temperature exposure 7 3.9 3 1.9 

Exposure to blood-body fluids 5 2.8 10 6.3 

Accidents caused by equipment and machinery 3 1.7 2 1.3 

Others 7 3.9 16 10.0 

Total 181 100.0 160 100.0 

It was found that 81.8% of pre-pandemic occupational 

accidents and 75.6% of pandemic-period accidents 

occurred during the day shift (08:00-18:00) (Table 3). 

It was detected that the majority of the occupational 

accidents experienced before the pandemic and during 

the pandemic period did not result in any lost 

workday(s) with the ratio of 83.4 and 83.8% 

respectively. Also, the majority of the occupational 

accidents that have occurred resulted in injury for both 

time periods (100%-99.4%) (Table 3). 

 

Table 1. The time period in which the accident occurred, the lost workday, and the result of the accident 

(n=341). 

 

Time period of the accident 
Pre-pandemic During pandemic 

n % n % 

Day shift (08:00-18:00) 148 81.8 121 75.6 

Night shift (18:00-08:00) 33 18.2 39 24.4 

Lost workday(s) 

No lost workday(s) 151 83.4 134 83.8 

1-5 days 18 9.9 19 11.9 

6-10 days 10 5.5 3 1.9 

11+ days 2 1.1 4 2.5 

Result of the accident 

Injury 181 100.0 159 99.4 

Amputation 0 0.0 0 0.0 

Death 0 0 1 0.6 

Total 181 100.0 160 100.0 

A statistically significant difference between the 

variable of gender for the pre-pandemic and 

pandemic time periods was not found within the 

scope of this analysis (Table 4). However, there was 

a statistically significant difference when the ages of 

individuals exposed to occupational accidents and 

pre-pandemic and during-pandemic periods were 

compared. During the pandemic, it has been 

determined that the occupational accident rates of 

health workers aged 40-49 and 50+ have decreased. 

Furthermore, a statistically significant difference was 

also found between the working shifts and the pre-

pandemic and during pandemic. It has been observed 

that occupational accidents tend to occur more on the 

night shift during the pandemic.
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Table 2. Significance values between pre- and during-pandemic variables using the Chi-square test. 

 

Variables Pre-pandemic 
During 

pandemic 
Total χ2 test, P 

Gender 

 n % n % n % 

0.495 
Male 52 52.5 47 47.5 99 29.0 

Female 129 53.3 113 46.7 242 71.0 

Total 181 53.1 160 46.9 341 100.0 

Age 

20-29 66 45.5 79 54.5 145 42.5 

0.007 

30-39 39 48.8 41 51.2 80 23.5 

40-49 55 68.8 25 31.3 80 23.5 

50+ 21 58.3 15 41.7 36 10.6 

Total 181 53.1 160 46.9 341 100.0 

Working 

period 

Day shift 148 55.8 117 44.2 265 77.7 

0.037 Night shift 33 43.4 43 56.6 76 22.3 

Total 181 53.1 160 46.9 341 100.0 
Statistical significance threshold=p< 0.05 ;   χ2=Chi-Square test 

 

DISCUSSION 

This study aimed to evaluate the occupational accidents 

that occurred in a university hospital before and during 

the pandemic. It was stated that the majority of the 

employees who had pre-pandemic and pandemic period 

occupational accidents were women (Table 1). Diktas et 

al. (2021) determined that 60.2% of the hospital workers 

who had occupational accidents before the pandemic and 

63.1% during the pandemic were women, in line with our 

findings. In a study where Markovic-Denic et al. (2015) 

evaluated healthcare professionals’ exposure to body 

fluids and blood, it was determined that 74.9% of the 

participants were women. In another research studied in 

Brazil, 86.3% of employees who had occupational 

accidents were women (dos Santos Santiago Ribeiro & 

de Cassia de Marchi Barcellos Dalri, 2021). It can be 

interpreted as a normal situation that the injuries are more 

common in women since the health sector is a female-

dominant sector. In this study, it is indicated that there 

was no significant difference between gender and 

occupational accidents pre-pandemic and during the 

pandemic. 

In the study, it was found that the majority of individuals 

who had an occupational accident before and during the 

pandemic were in the 20–29 age group. In terms of the 

age of those exposed to occupational accidents pre- and 

during the pandemic, a statistically significant difference 

was found. It has been observed that the occupational 

accident rates of employees aged 40-49 and staff aged 

50+ have decreased during the pandemic. In the study of 

Diktas et al. (2021), healthcare workers' blood and body 

fluids exposure, needlepoint, needlestick injuries, and 

pre- and during pandemic were statistically different 

depending on their age group. The highest exposure 

before the pandemic was between the ages of 30 and 40, 

and during the pandemic period, it was seen above the 

age of 40. In a study conducted in Korea, the negatory 

impact of COVID-19 on the increasing rate of 

occupational accidents was found to increase as the  

 

 

sample group of the study age. While the increase rate for 

the youngest group (15.29) decreases by 4.6%, it was 

observed that the oldest group's (over 50 years old) 

decrease was 8.2% (Baek et al., 2021). In another study 

conducted in Turkey, it was found that most of the 

injuries caused by occupational accidents occurred with 

individuals aged between 31-40. Both pre- and during the 

pandemic, the age distribution of the patients was 

statistically significant (p<0.001 for each). However, it 

has been observed that the pandemic's effect wasn't 

statistically significant on this distribution (Demir et al., 

2023). This may be due to the fact that more remote or 

part-time work opportunities are given to the older age 

group, as they are at high risk during the pandemic. In 

addition, since healthcare is considered to be a sector in 

which the younger age group whose experience level is 

lower than the older age group is predominantly involved 

in Turkey, it is expected that occupational accidents are 

more common in those with younger age. 

In this study, pre-pandemic, the cleaning staff (34.8%), 

nurses (31.5%), and technicians (12.2%) were the 

employees who had occupational accidents the most, and 

during the pandemic, nurses (37.5%), cleaning personnel 

(23.1%), and technicians (11.9%) were detected to be 

among the most injured. Studies have shown that nurses 

have the profession with the highest incidence of injury. 

Nurses, who represent one of the largest groups of the 

hospital workforce and take part in patient care 

uninterruptedly, are the employees who suffer the most 

from unsafe conditions and are most exposed to 

occupational risk factors (dos Santos Santiago Ribeiro & 

de Cassia de Marchi Barcellos Dalri, 2021; Bekele et al., 

2015; Nouetchognou et al., 2016). In research studied in 

Brazil, it was observed that 82.3% of the employees 

experiencing an occupational accident were nurses and 

12.3% were cleaning staff (dos Santos Santiago Ribeiro 

& de Cassia de Marchi Barcellos Dalri, 2021). In the 

study of Diktas et al. (2021) carried out in Turkey, 16.8% 

of the injured before the pandemic were physicians, 

53.6% were nurses; 50.2% of those injured by an 



Aslan et al.                                                                                                   COVID-19 and Occupational Accidents 

 

 

BAUN Health Sci J, 2024; 13(2): 426-433 431 

 

occupational accident during the pandemic were nurses; 

and 33.6% were cleaning staff. In another study 

conducted in a teaching hospital in Turkey, the rate of 

occupational accidents was statistically and significantly 

lower in physicians than in nurses (Engin, 2014). The fact 

that nurses and technicians are the most affected 

occupational groups by occupational accidents may be 

caused by patient density in the university hospital and 

the overworked due to the complex duties and tasks that 

require specialization. In this study, it was stated that the 

rate of occupational accidents during the pandemic 

among the cleaning staff was lower than before the 

pandemic. That situation might be seen as a result of the 

training of the cleaning staff in compliance with the 

guides prepared by the COVID-19 Scientific Committee 

in the Ministry of Health and the cleaning instructions 

prepared by the hospitals' infection control committee, 

paying attention to the use of personal protection 

equipment and all phases of cleaning procedures due to 

the COVID-19 pandemic. 

It was observed that 43.6% of pre-pandemic occupational 

accidents and 44.4% of during pandemic occupational 

accidents were sharp-stab injuries. Studies show that the 

mostly occurred occupational accidents among 

healthcare workers are needlestick and sharp tool injuries 

(Markovic-Denic et al., 2015; Bekele et al., 2015; Engin, 

2014; Gorman et al., 2014; Lu et al., 2020; Phillips, 

2016). A study conducted in Korea indicated that 

COVID-19 reduced occupational accidents. It was 

emphasized that government policies are important 

during the pandemic period to reduce occupational 

accidents and that attention should be focused on areas 

where working conditions cannot be changed during the 

pandemic and where there is a possible increase in 

workload due to COVID-19 (Baek et al., 2021). In a 

study evaluating health workers’ exposure situation to 

bodily fluids and blood pre- and during the pandemic in 

Turkey, it was determined that the exposure decreased 

during the pandemic, but there was no significant 

difference in terms of exposure to bodily fluids and blood 

pre- and during the pandemic. In the same study, it was 

determined that while the rate of needle tip injury was 

81.2% before the pandemic, this rate was 91.4% during 

pandemic. Also, the rate of injury with a sharp tool was 

8.9% pre-pandemic and 2.4% during pandemic (Diktas et 

al., 2021). Delaying elective interventions other than 

emergency healthcare procedures during the pandemic 

might have an impact of this result. In addition, it is 

thought that additional attention may have been paid to 

the use of personal protective equipment due to the 

contamination risk during the pandemic, in terms of 

exposure to bodily fluids and blood. Some studies show 

the opposite of our study findings. According to Demir et 

al.'s research (2023), occupational accidents in the health 

sector increased from 7% pre-pandemic to 11.2% during 

the pandemic. In the same study, it was determined that 

the number of needlestick injuries increased from 13 to 

17 in the pre-pandemic period, and the number of 

splashes of objects/samples of the patient into the eye 

increased from 6 to 19 during the pandemic. It has been 

stated that this may be due to the workload during the 

pandemic (Demir et al., 2023). In this study, it was stated 

that the type and the rate of accidents pre-pandemic and 

during the pandemic was not significantly differed. The 

results of the study show that, in line with the literature 

findings, most occupational accidents occur as sharp 

injuries and musculoskeletal injuries. The organization of 

well-designed education and awareness programs by the 

hospital infection control committee and by the Ministry 

of Health of the Republic of Turkey at the beginning and 

during the COVID-19 pandemic has been highly 

advantageous in reducing risky occupational exposure. In 

order to prevent and reduce such injuries and accidents 

among hospital workers, it is important to have and use 

an adequate number and variety of personal protective 

equipment; to use safe medical equipment; to employ 

experienced personnel in high-risk units; to regularly 

train employees on personal protection equipment and 

body mechanics; and also, to conduct workforce analysis 

regularly. 

In our study, it was found that the majority of 

occupational accidents pre-pandemic and during the 

pandemic resulted in injuries. While no accident that 

ended up with amputation was encountered in both 

periods, it was determined that one fatal occupational 

accident occurred during the pandemic. Celik et al. 

(2013) stated that 83.9% of the employees who had an 

occupational accident were discharged after their first 

medical care in the emergency service, and 16.1% were 

hospitalized and treated. According to Demir et al.'s 

study (2023), 93.1% of those who experienced 

occupational accidents were released the same day after 

receiving treatments from the emergency department, 

while 6.9% required hospitalization. Although hospitals 

contain many dangers and risks, they are institutions 

where the incidence of mortal or permanent physical 

damage is low due to the nature of the work done. 

In our study, it was found that in the pre- and during 

pandemic, occupational accidents mostly occurred 

between 08:00 and 18:00, which is the day shift (81.8%-

75.6%). A statistically significant difference was found 

when the working period was compared with the pre-

pandemic and pandemic periods. It has been observed 

that occupational accidents are proportionally higher on 

the night shift during the pandemic. In the study of Demir 

et al. (2023) 61.2% of the pre-pandemic cases occurred 

at 08:01-16:00 and 34.4% of these occurred at 04:01-

12:00, in line with the results of our study. Similarly, 

during the pandemic period, 64.7% of the cases occurred 

at 08:01-16:00 and 30.8% of cases occurred at 04:01-

12:00. 64.1% of the occupational accidents occurred 

between the hours of 08:00 and 16:00, according to Celik 

et al.'s study (2013). In the study of Sayhan et al. (2013) 

it was observed that 62.1% of the employees who had an 

occupational accident were exposed between the hours of 

08:00-16:00 and 37.9% between 16:00-08:00. In the 

study of Markovic-Denic et al. (2015), 50.5% of the 

individuals who had an occupational accident stated that 

they worked in all shifts, 38.3% only in the morning shift, 

9.3% in the day shift, and 1.9% only in the night shift. 
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The fact is that pre-pandemic and during pandemic 

occupational accidents occur more often during the day 

shift. It is thought that the reason for this situation may 

be due to the planned patient hospitalizations, patient 

visits and examinations, surgical interventions, patient 

care and consultations being carried out predominantly 

between these hours. Since the hours of patient mobility, 

workload, and chaos are the highest in hospitals, it can be 

considered normal to experience accidents at this time. 

During this time, to reduce occupational accidents; it is 

important to distribute the workload proportionally 

among the hospital staff, to standardize the processes 

related to patient care, to make assignments within the 

scope of specializations, and to provide training to the 

employees accordingly. 

In our study, 83.4% of the pre-pandemic occupational 

accidents did not cause any lost workday(s), 9.9% of the 

cases had 1-5 days of loss; and 83.8% of the occupational 

accidents that occurred during the pandemic period did 

not cause any lost workday(s). It was determined that 

11.9% of those during the pandemic caused 1-5 working 

days of loss. No statistically significant difference was 

found between the lost workday(s) and the pre-pandemic 

and pandemic in the occupational accident cases included 

in the study. In addition, it was detected that the total lost 

workday(s) caused by occupational accidents pre-

pandemic was 159 days, and the total lost workday(s) 

caused by occupational accidents during the pandemic 

was 169 days. A limited number of studies have been 

found in the health sector in this regard. In a study 

conducted in Brazil between January 2017 and July 2019, 

it was found that 71.2% of the health professionals who 

were exposed to occupational accidents were unharmed 

and did not lose any workdays. In the same study, it was 

determined that 73 injured employees lost a total of 183 

working days, the average number of days off for 

employees who had an accident was 8.71 days, and only 

one employee had 15 days or more off days (dos Santos 

Santiago Ribeiro & de Cassia de Marchi Barcellos Dalri, 

2021).  It has been stated that it is important for health 

policymakers and administrators of healthcare 

institutions to create strategies for improving the working 

conditions of healthcare professionals and increase their 

commitment to universal precautions in order to prevent 

occupational accidents (Bekele et al., 2015). 

Limitations of the study 

The dataset of this research was obtained from one single 

hospital, and was limited to the accidents that has been 

reported. Another limitation of the study is that the pre-

pandemic and during-pandemic periods are limited to 21 

months when making comparisons.  Also, there is not 

enough information regarding the workload of the health 

workers and other exposures that they might have had 

pre- and during pandemic. For this reason, the biggest 

limitation of our study is that variables other than the 

pandemic that would affect the occupational accident 

processes cannot be evaluated.  

 

 

 

CONCLUSION 

It was observed that occupational accidents were mostly 

seen in nurses during the pandemic, while they were 

mostly seen in cleaning staff before the pandemic. 

Moreover, no difference between the types of 

occupational accidents pre-pandemic and during the 

pandemic was detected. Health policymakers and 

hospital administrators should determine strategies to 

decrease occupational accidents among health workers. 

It is recommended to determine the occupational health 

and safety policies at national and institutional level and 

to form it as a document that is reachable by every 

worker, to ensure that there is sufficient number of 

protective equipment in institutions and that workers are 

trained to use them, to regularly report occupational 

accidents, and to carry out improvement studies. In 

addition, it may be beneficial to develop control 

mechanisms to ensure that the system is operated 

effectively and in compliance with legal regulations, to 

allocate sufficient resources for process improvement 

and to focus on scientific studies on this field more.  
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ABSTRACT 

Objective: We aimed to investigate the effects of Eimeria infection on ANAE-positive lymphocyte percentages of lambs in 

the present study. Materials and Methods: For this purpose, fecal samples were taken from 200 animals into sterile 

containers on day 0. Eimeria positivity was detected in lambs according to the Fulleborn saturated saline method. Besides, 

oocyst load was detected by using the Mc. Master method in lambs. Forty of 200 lambs (n=40) aged approximately 60-75 

days from a farm where Merino sheep were raised were included in this study. Experimental groups were established as 

Eimeria-positive male lambs (n =10), Eimeria-negative male lambs (n=10), Eimeria-positive female lambs (n =10), Eimeria-

negative female lambs (n=10). Blood samples were collected to determine ANAE-positive lymphocyte percentages in lambs. 

Results: Results of the present study show that Eimeria positivity was detected in 10 male and 10 female lambs according 

to the Fulleborn saturated saline method. According to the Mc. Master method, oocyst load was determined between 10.000-

15.000 in male and female positive lambs. Eimeria-positive male and female lambs had the greatest ANAE-positive 

lymphocyte percentages in our study (p < 0.05). Conversely, the lowest ANAE-positive lymphocyte percentages were found 

in Eimeria-negative female lambs, which were not statistically different from male lambs in the present study. It was the 

first report according to the detection of ANAE-positive lymphocyte percentages in Eimeria-infected lambs. Conclusion: 

In conclusion, ANAE-positive lymphocyte percentages can be affected by Eimeria positivity and oocyst load (between 

10.000-15.000) both in male and also female lambs.    

Keywords: Eimeria, ANAE positivity, Lymphocyte, Lambs.   
 

Eimeria ile Enfekte Kuzuların Enzim Histokimyası 
ÖZ 

Amaç: Bu çalışmada, Eimeria enfeksiyonunun kuzularda ANAE-pozitif lenfosit oranları üzerine etkilerini araştırmayı 

amaçladık. Gereç ve Yöntem: Bu amaçla 200 hayvandan 0. günde steril kaplara dışkı örnekleri alındı. Kuzularda Fulleborn 

doymuş salin yöntemine göre Eimeria pozitifliği tespit edildi. Ayrıca Mc. Master yöntemi kullanılarak ookist yükü tespit 

edildi. Merinos ırkı koyun yetiştirilen bir çiftlikten ortalama 60-75 günlük 200 kuzudan 40’ı (n=40) bu çalışmaya dahil 

edilmiştir. Deney grupları, pozitiflik veya negatiflik durumuna göre Eimeria pozitif erkek kuzular (n=10), Eimeria negatif 

erkek kuzular (n=10), Eimeria pozitif dişi kuzular (n = 10), Eimeria negatif dişi kuzular (n=10) olarak oluşturuldu. Kuzularda 

ANAE-pozitif lenfosit oranlarını belirlemek için kan örnekleri de toplandı. Bulgular: Bu çalışmanın sonuçları, Fulleborn 

doymuş salin yöntemine göre 10 erkek ve 10 dişi kuzuda Eimeria pozitifliğinin tespit edildiğini gösterdi. Mc. Master 

metoduna göre erkek ve dişi pozitif kuzularda ookist yükü 10.000-15.000 arasında belirlendi. Negatif hayvanlarda Eimeria 

ookistlerine rastlanmadı. Eimeria pozitif erkek ve dişi kuzular çalışmamızda en yüksek ANAE pozitif lenfosit oranlarına 

sahipti (p < 0.05). Tersine, bu çalışmada en düşük ANAE-pozitif lenfosit oranları Eimeria negatif dişi kuzularda bulundu ve 

bunlar istatistiksel olarak erkek kuzulardan farklı değildi. Çalışmamız Eimeria ile enfekte kuzularda ANAE pozitif lenfosit 

oranlarının tespitine yönelik yapılan ilk rapordur. Sonuç: ANAE-pozitif lenfosit oranları hem erkek hem de dişi kuzularda 

Eimeria pozitifliğinden ve ookist yükünden (10.000-15.000 arası) etkilenebilmektedir.   

Anahtar Kelimeler: Eimeria, ANAE pozitifliği, Lenfosit, Kuzular. 
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INTRODUCTION 

Sheep are considered a type of potential livestock that 

is commonly raised in various parts of the world to 

generate meat and wool. Historically, the sheep 

industry has played an important role in the global 

economy. This industry still faces challenges, with 

parasitic infections being one of the reasons for a 

reduction in sheep production performance. 

Coccidiosis is one of these disorders that causes 

significant economic losses due to both clinical 

(diarrhea) and subclinical sickness (Martins et al., 

2020a).  

Eimeria infection is one of the most serious protozoal 

illnesses affecting several animal species. The 

condition, which occurs primarily in young 

ruminants, causes a reduction in productivity and 

severe economic losses through clinical infections 

(Filipenko & Soroka, 2023). In previous studies on 

this topic, there are many Eimeria species were 

detected in sheep. E. crandallis, E. marsica, E. 

ovinoidalis, E. pallida, E. faurei, E. weybridgensis, E. 

granulosa, E. parva, E. intricata, E. ahsata, and E. 

ovina (syn. E. bakuensis) can be given as a sample of 

these agents (Trejo-Huitrón et al., 2020). According 

to literature studies, the E. ovinoidalis and E. 

crandallis species are more closely associated with 

the disease than other disease-causing species. The 

first target of infection agents is intestinal cells. 

Disease agents are transmitted to young animals 

through the oral intake of sporulated Eimeria oocysts 

under appropriate humidity and temperature 

conditions (Alcala-Canto et al., 2020). The 

exogenous stage of development takes place in the 

external environment and necessitates the following 

factors: temperature, humidity, and oxygen. 

Additional research indicates that the ideal 

temperature for sporulation is 20-25 °C. The time 

required to sporulate to the infective stage differs 

amongst coccidia species and is useful for 

identification. Oocysts can sporulate under optimal 

conditions of oxygen, humidity, and temperature. 

Infection generally occurs when young animals 

consume food and water which were contaminated 

with feces. In addition, contamination has also been 

detected by licking feathers and wool-contaminated 

feces. Clinical signs are generally not obvious in 

young lambs infected with Eimeria. However, some 

animals may experience some degree of loss of 

appetite, weight loss, and growth retardation (Martins 

et al., 2020a).     

Eimeria agents proliferate and develop in 

enterocytes, which are intestine-specific cells. This 

phenomenon of proliferation and development not 

only causes villous atrophy but also causes 

malabsorption in lambs (Martins et al., 2020b). Due 

to diarrhea, fecal stains or excessive pollution may 

occur in the anal areas of young animals. As the 

clinical prognosis in livestock worsens, copious 

watery diarrhea with blood streaks may occur in 

young lambs (Keeton & Navarre, 2017). Severe 

dehydration caused by diarrhea in animals can be 

fatal if left untreated. The subclinical course of this 

disease, which primarily affects young animals, and 

the non-specificity of clinical cases are two aspects 

that make identification challenging. Clinical signs, 

coprological exams, animal management, age, and 

climatic conditions should all be considered when 

making a diagnosis (Carneiro et al., 2022). 

The fight against Eimeria in sheep is carried out by 

adding coccidiostatics to the feed, strictly adhering to 

hygiene and disinfection rules. In lambs, minor 

mesenteric lymphadenomegaly, widespread 

proliferative enteritis, and mucosal thickening in the 

small and large intestines are observed at necropsy. 

Histopathological examination showed widespread 

proliferative enteritis as well as the appearance of 

intracellular coccidia at different stages of 

development. At the same time, treatment is 

ineffective in cases where severe clinical signs are 

observed in Eimeria infections in sheep; However, 

the use of various coccidiostats, especially toltrazuril, 

diclazuril, and sulfaquinoxaline, in the early stages of 

infection alleviates clinical findings. However, 

parasite resistance to treatment with chemical 

substances is increasing today (Olmos et al., 2020). 

Moreover, it has been determined that Eimeria 

infection also affects many hematological and 

biochemical parameters in living things in previous 

studies. In these studies, the decrease in erythrocytic 

count (RBC) and hemoglobin (Hb) concentration, as 

well as leukocytosis, eosinophilia, and neutrophilia, 

are notable (Elitok, 2020).   

Alpha-naphthyl acetate esterase (ANAE) is a 

lysosomal enzyme predominantly generated by 

mononuclear leukocytes. It has been found primarily 

in mature, immunocompetent T cells in peripheral 

blood (Donmez & Sur, 2008). It has been proposed 

that ANAE is engaged in a variety of biochemical 

processes, including antigen endocytosis/degradation 

and the cytotoxic effects of activated T lymphocytes. 

ANAE expression is utilized to detect T cells, B 

lymphocytes, and monocytes in the peripheral blood 

smears of living beings (Donmez, Kisadere, & 

Kadiralieva, 2016). Neutrophils are exposed to 

sporozoites in Eimeria species that infect higher 

mammals, particularly during the cell invasion 

process. This presents a significant chance for the 

innate immune system to eradicate or lessen the 

infection early on, as evidenced by various species, 

including goats and cattle (Ruiz et al., 2014). Less is 

known about monocytes' function, however, there is 

evidence that they can cause E. bovis macro schizonts 

to degenerate both in vivo and in vitro (Hughes, 

Speer, Kyle, & Dubey, 1987). It has been 

demonstrated that both cell populations activate 

extracellular traps in response to various ruminant 

Eimeria stages or antigens. Conversely, numerous 

investigations have validated the significant function 

of T lymphocytes in combating Eimeria spp. 

Specifically, in animals challenged with E. bovis, a T-
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cell-mediated immune response has been linked to a 

decreased excretion of oocysts, with CD4+ and CD8+ 

cells being the key populations involved. Lastly, it 

has been reported that eosinophils play a significant 

role in the innate and acquired responses to infections 

with the protozoan Apicomplexa (Pérez et al., 2016). 

Due to a scarcity of studies on the cellular immune 

response to Eimeria spp., we aimed to assess the 

impact of Eimeria infection on ANAE-positive 

lymphocyte percentages in lambs in this study. 

 

MATERIALS AND METHODS 

Animals 

On day 0, 200 animals had their feces collected and 

placed in sterile containers. The fecal samples were 

promptly transported to the laboratory. The animals 

were selected for positive groups using the Fulleborn 

saturated saline method (Połozowski, Zawadzki, & 

Nowak, 2006). A sheep farm in Edremit/Balıkesir, 

Türkiye, used 40 out of 200 lambs, with an average 

age of 60-75 days. The experimental groups were 

Eimeria positive male lambs (n = 10), Eimeria 

negative male lambs (n = 10), Eimeria-positive 

female lambs (n = 10), and Eimeria-negative female 

lambs (n = 10) based on positivity or negativity. 

Feeds were provided ad libitum before fecal and 

blood sample collection. The lambs' feeds are 

changed based on their daily demands. The lambs 

were fed with alfalfa hay as roughage together with 

the mixed feed. Lambs had free access to water and 

shade. 

Determination of the Eimeria positivity and oocyst 

load 

Fecal samples (approximately ~ 5 grams) were 

collected from the rectum of 200 lambs into sterile 

carrier bags. Then, they were transferred to the 

parasitology laboratory for the analysis. The 

Fulleborn saturated saline method was used to 

determine Eimeria positivity in lambs. Some of the 

lambs had specific Eimeriosis symptoms including 

diarrhea, weight loss, and less daily feed 

consumption. These animals did not receive any anti-

coccidial or coccidiostat treatment before the 

administration. According to the Mc. Master method, 

oocyst load was determined in lambs (Gokbulut et al., 

2016).   

Percentage of ANAE positive-lymphocytes    

Blood samples were drawn from lambs' jugular veins 

with a needle and transferred to heparinized tubes. 

Each sample yielded two blood smears, which were 

air-dried at 20 °C. To detect ANAE activity, materials 

were fixed for three minutes at -10°C in a 1:1 

glutaraldehyde: acetone solution with a pH of 4.8. To 

prevent crystallization, samples were air-dried at 

20°C and incubated with a solution made by 

gradually dissolving 20 mg of α-naphthyl-acetate 

substrate (N-8505; Sigma, Steinheim, Germany) in 

0.8 ml acetone (Merck, Darmstadt, Germany) drop by 

drop. The solution had a pH of 5.0. After mixing 2.4 

ml of 4% sodium nitrite (S-3421; Merck) and 2.4 ml 

of pararosanilin (P-3750; Merck) solution (1 g 

pararosanilin, 20 ml distilled water, 5 ml concentrated 

HCl) for two minutes, a hexazotized pararosanilin 

solution was created. The combination was then 

promptly added to a buffered phosphate solution, 

totaling 4.8 ml. After adding 1 N NaOH to reduce the 

pH of the incubation solution to 5.8, it was filtered. 

The resulting solution was used to incubate the 

smears for two hours at 37 °C. Following three 

distilled water rinses, the smears were counterstained 

for ten minutes with 1% methyl green (Merck) in 0.1 

M acetate buffer (pH 4.2) (Maiti, Saini, & Sharma, 

1990). Cells with 1 to 5 reddish brown cytoplasmic 

patches were recognized as ANAE positive, whereas 

all other lymphocytes were negative. Each specimen 

was examined using a light microscope (Leica DM 

2500; Leica Microsystems, GmbH, Wetzlar, 

Germany) (Aydin, Celik, & Sur, 2012). Two hundred 

lymphocytes were counted for each specimen, and the 

percentage of lymphocytes stained with ANAE was 

detected, as shown in Figure 1-3.    

 

Figure 1. ANAE demonstration in lambs. Arrow:  

ANAE negative lymphocyte.  Arrowhead: ANAE 

positive lymphocyte. 

 

Figure 2. ANAE demonstration in lambs. Arrow: 

ANAE positive lymphocyte. 
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Figure 3. ANAE demonstration in lambs. 

Arrows: ANAE negative lymphocytes. 

Statistical analysis 

The SPSS 22.0 program (SPSS, Inc, Chicago, IL) was 

used to examine differences between and within 

groups using the independent samples T-test and 

variance (ANOVA), followed by Duncan's test. P-

values below 0.05 were considered significant.     

Ethics 

The Balıkesir University Animal Care Committee 

gave its approval for the experimental applications 

(Reference Number: 2021/10-3).   

 

RESULTS 

Eimeria positivity and oocyst load 

Eimeria positivity was detected in 10 male and 10 

female lambs according to the Fulleborn saturated 

saline method. According to the Mc. Master method, 

oocyst load was found between 10.000-15.000 in 

male and female positive lambs. No Eimeria oocysts 

were found in negative animals. 

Percentage of ANAE positive lymphocytes 

Eimeria-positive male and female lambs had the 

greatest ANAE-positive lymphocyte ratios in our 

study (p < 0.05). Conversely, the lowest ANAE-

positive lymphocyte ratios were found in Eimeria-

negative female lambs, which were not statistically 

different from male lambs in the present study, shown 

in Table 1.  

 

Table 1. Percentage of ANAE-positive 

lymphocytes in the experimental groups.   

Experimental 

Groups 

n ANAE positivity 

(%) 

Mean±SE 

Eimeria Positive 

Female Lambs 

10 48.20±0.41a  

Eimeria Negative 

Female Lambs 

10 45.90±0.84b  

Eimeria Positive 

Male Lambs 

10 49.50±0.34a 

Eimeria Negative 

Male Lambs 

10 46.00±0.44b  

 a-bValues within a column with no common superscripts are 

different, p < 0.05 

 

 

DISCUSSION 

Changes in hematological parameters recorded with 

Eimeriosis generally included a reduction in RBCs 

and lymphocyte count (lymphocytopenia) as well as 

Hb levels. Furthermore, the condition is associated 

with leukocytosis, eosinophilia, and neutrophilia 

(Ghanem & Abd el-raof, 2005). Leukocytosis is the 

result of the body's general reaction, or inflammatory 

reaction, to the parasites that typically penetrate the 

small intestines and severely harm animals' digestive 

systems, particularly in lambs and also calves 

(Taubert, Hermosilla, Sühwold, & Zahner 2008). The 

lymphocytopenia may be linked to lymphocyte 

depletion and atrophy in follicles of the ileal Peyer's 

patch caused by infection (Matos et al., 2018). On the 

other hand, previous studies on the subject have found 

that parasite infestation also causes important 

changes in lymphocyte numbers and percentages. 

ANAE enzyme activity is commonly used to identify 

T cells, B lymphocytes, and monocytes in the 

circulation (Donmez, Kısadere, & Undag, 2019). The 

total leucocyte count and granulocyte percentage 

were significantly enhanced in slightly infected 

lambs. Besides, lymphocyte percentages were 

determined the highest in case of heavy Eimeria 

infections by the same researchers, interestingly 

(Abdulmageed & Mohamed, 2022). On the other 

hand, a sharp decrease in lymphocyte infection in the 

blood of Eimeria-infected lambs compared to non-

infected animals was recorded (31.6% in 

lymphocytes and 12.4% in monocytes) (Filipenko & 

Soroka, 2023). Significant elevation of WBCs and 

also percentages of neutrophils along with a 

significant reduction in lymphocyte percentages were 

observed in lambs infected with Eimeria (Abdel-

Saeed & Salem, 2019). On day 28 after infection with 

E. ahsata, the infected group had a higher mean 

number of lymphocytes and neutrophils than the 

control group (Baberi, Razmi, Karimi, Nourani, & 

Azizi, 2021).  In another study, healthy and infected 

with Eimeria lambs had different hematological 

parameters as follows; WBC: 9.231 ± 3.79.3/μL and 

13.707 ± 5.62.8/μL, lymphocytes: 55.8 ± 1.27/mL 

and 43 ± 1.46 /μL, neutrophils: 30.6 ± 0.76/mL and 

40.6 ± 2.25 /μL, monocytes: 0.9 ± 0.10/μL and 2.2 ± 

0.30/μL, eosinophils: 1.9 ± 0.27/μL and 5.2 ± 

0.64/μL, basophils: 0.3 ± 0.05/μL and 0.3 ± 0.07/mL, 

respectively (Al-dujaily & Al-mialy, 2017). They 

also informed that infected lambs had leukocytosis 

with a significant increase in neutrophils and 

eosinophils. In a previous study, a significant 

decrease in lymphocyte percentages, while a 

significant increase in WBCs in sheep infected with 

intestinal protozoa (Eimeria, Cryptosporidium) and 

nematodes were found (Aziz & Mahmoud, 2022). 

Using diverse animal breeds, ages, rations, parasite 

loads, and Eimeria species could all be contributing 

factors to disparate outcomes. In addition, we 

intended to investigate the characteristics of variable 

circulatory cell responses during experimental 
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coccidiosis in goats. In this mentioned study, blood 

samples were collected by the researchers at 0, 3, 7, 

14, 17, 21, 24, 28, and 35 days post-infection. Results 

of the study showed that the percentage of circulatory 

neutrophils increased from 7 to 24 days. Unlike 

neutrophils, lymphocytes decreased significantly 

from 7 to 24 days. In addition, a study was carried out 

to determine the effects of Eimeria species on 

hematological parameters in calves with coccidiosis. 

The study found a considerable reduction in the 

average number of lymphocytes and eosinophils 

compared to healthy animals. On the other hand, there 

was a significant increase in the average total 

leukocyte and neutrophil count (Rakhshandehroo et 

al., 2013). The lymphocyte percentages were found to 

be 52.10 ± 4.00 and 38.30 ± 5.00 for the control group 

animals and the infected group, respectively (Elitok, 

2020). Researchers investigated the metaphylactic 

effect of minerals on immunological, hematological, 

biochemical, and antioxidant responses, weight gain, 

and coccidiosis reduction in newborn lambs. Results 

of the above-mentioned study showed that decreased 

lymphocyte counts due to Eimeria infection 

significantly increased over time in treated lambs 

(Cazarotto et al., 2018). A previous study evaluated 

the reaction of age-related appearance to the cleaner 

with Eimeria ninakohlyakimovae in their capricorns. 

These researchers observed that all age groups (1-5 

days old) exhibited a major local immune-

inflammatory response with significant increases in 

eosinophils, lymphocytes, neutrophils, spherical 

leukocytes, and mast cells. Furthermore, lymphocytes 

increased significantly more in the challenged 

groups; This confirms the role of the T response 

process in the data obtained against Eimeria infection 

in ruminants (Matos et al., 2018). In our study, 

ANAE-positive lymphocyte percentages were found 

higher in Eimeria positive male and also female 

lambs than Eimeria negative in both male and female 

lambs. Besides, the lowest ANAE-positive 

lymphocyte percentages were found in Eimeria-

negative female lambs. In the literature, we could not 

find any information about the influences of Eimeria 

infection on ANAE-positive lymphocyte ratios in 

lambs. It was the first report according to the 

detection of ANAE-positive lymphocyte percentages 

in Eimeria-infected lambs. It was reported that the 

establishment of protection against challenge 

infections is largely dependent on the highly specific 

cellular immune responses against E. bovis (Taubert 

et al., 2008). However, detailed assessments of 

cellular immune responses in animals with clinical 

coccidiosis are unusual. There have been few data on 

calves' cellular immune responses to E. bovis 

infection. There were conflicting findings about the 

timing of the T cell response during primary 

infection. Previously, multiple researchers 

established that exposure to a specific antigen 

stimulated lymphocyte growth. During primary 

infection, peripheral CD4+ and CD8+ T cell 

subpopulations increased, whereas the proportion of 

γδ-TCR+ T cells remained stable (Hermosilla, 

Bürger, & Zahner, 1999). Furthermore, after a first 

infection, gut lymph nodes had higher levels of IL-2 

gene transcripts but not IL-4 gene transcripts. In 

comparison, immunological animals' peripheral 

blood mononuclear cells (PBMC) and antigen-

dependent T cell line/clone were unable to increase 

IL-2 production following stimulation with E. bovis 

oocyst antigen (Hughes, Thomas, & Speer, 1988). 

Nonetheless, few cytokine studies that cover the 

length of primary or challenge E. bovis and other 

Eimeria infections.   

 

CONCLUSION  

In conclusion, Eimeria positivity and oocyst load 

(between 10.000 and 15.000) affect ANAE-positive 

lymphocyte percentages in both male and female 

lambs. As a result, future scientific research on this 

topic will be useful in explaining the aforementioned 

major relationships. 
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ABSTRACT 

Objective: This study was conducted descriptively to examine the correlation between the patience levels and personality 

characteristics of nursing students.  Materials and Methods: The study was carried out with 420 nursing students in the 2019 - 2020 

academic year. The data was collected by using the ‘Socio - demographic Data Collection Form’, ‘Patience Scale’ and ‘Adjective - 

Based Personality Test’. For statistical evaluation of the data; descriptive statistics, Shapiro - Wilk test, Kruskal Wallis test and 

Spearman’s Correlation coefficient analysis were used.  Results: The students’ Patience Scale score average was 35.24 ± 6.11. In the 

comparison of the Patience Scale subscales and total score according to grades, no statistically significant differences were found (p > 

0.05). There was a significant difference between the Patience Scale and averages of Adjective - Based Personality Test score. It was 

determined that students with personality characteristics such as extroversion, openness to experience, tender - mindedness and 

responsibility would have higher interpersonal patience, patience in life difficulties and general patience, whereas students with 

neurotic personality characteristics would have lower patience in daily life, interpersonal patience, patience in life difficulties and 

general patience. Conclusion: It was seen that there was a significant differentiation between the Patience Scale and averages of 

Adjective - Based Personality Test score. 

Keywords: Patience, Personality, Personality Characteristics, Nursing, Student. 

 

 

Hemşirelik Öğrencilerinin Sabır Düzeyleri ve Kişilik Özellikleri Arasındaki İlişkinin 

İncelenmesi 
ÖZ 

Amaç: Bu araştırma hemşirelik öğrencilerinin sabır düzeyleri ve kişilik özellikleri arasındaki ilişkiyi incelemek amacıyla tanımlayıcı 

olarak yapılmıştır. Gereç ve Yöntem: Araştırma, Bursa Uludağ Üniversitesi Sağlık Bilimleri Fakültesi’nde 2019 - 2020 döneminde 

öğrenim gören 420 hemşirelik öğrencisi ile yapılmıştır. Araştırma verileri ‘Sosyo - demografik Veri Toplama Formu’, ‘Sabır Ölçeği’ 

ve ‘Sıfatlara Dayalı Kişilik Testi’ kullanılarak toplanmıştır. Verilerin değerlendirilmesinde; tanımlayıcı istatistikler, Shapiro  -  Wilk 

testi Kruskal Wallis testi ve Spearman Korelasyon katsayısı analizi yapılmıştır. Bulgular: Öğrencilerin Sabır Ölçeği puan ortalaması 

35,24 ± 6,11’dir. Sabır Ölçeği’nin alt boyutlarının ve toplam puanının sınıflara göre karşılaştırılmasında istatistiksel olarak anlamlı 

farklılık bulunmamıştır (p > ,05). Sabır Ölçeği ile Sıfatlara Dayalı Kişilik Testi puan ortalamaları arasında anlamlı bir farklılaşma 

olduğu görülmüştür. Dışa dönüklük, deneyime açıklık, yumuşak başlılık, sorumluluk kişilik özelliklerine sahip öğrencilerde 

kişilerarası sabrın, yaşam zorluklarında sabrın ve genel sabrın artacağı; nevrotizm kişilik özelliğine sahip öğrencilerde ise gündelik 

yaşamda sabrın, kişilerarası sabrın, yaşam zorluklarında sabrın ve genel sabrın azalacağı saptanmıştır. Sonuç: Sabır Ölçeği ile Sıfatlara 

Dayalı Kişilik Testi puan ortalamaları arasında anlamlı bir farklılaşma olduğu görülmüştür. 

Anahtar Kelimeler: Sabır, Kişilik, Kişilik Özellikleri, Hemşirelik, Öğrenci. 
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INTRODUCTION  

Certain prominent attitudes and properties in the 

healthcare professional and patient communication are 

as follows: “Being concerned, understanding feelings, 

showing empathy, collaborating, being patient, being 

smiling and kind, showing respect, being fair, increasing 

patient’s sense of trust, establishing a healthy 

communication, maintaining control, reducing tension, 

reducing prejudice, healthcare professional’s image”. 

Healthcare professionals with these properties indicate 

the quality-of-care services (Özkaplan, 2009; 

Topçuoğlu, 2013). As is evident here, patience and 

patient behaviors are crucial in the communication to be 

established due to sensitive mood of patients.  

Nurses should not only have effective communication 

skills for patients, but also encourage them to control 

and direct their emotions. In addition, they need clear 

information on how to use communication effectively in 

working environments. Therefore, they should primarily 

realize their own feelings and deficiencies. In other 

words, they should recognize their personality traits 

(Radcliffe, 2009; Thompson, 2009; Wink, 2009; 

Özkan,2011).  

As in all occupational groups, knowing the impact of 

personality traits within nursing profession on the 

profession increases the performance displayed in 

patient care and the quality of care implemented. One 

cannot just ignore the impact of factors such as nurse’s 

emotions, thoughts, attitudes, behaviors, desires and 

needs on institutional performance (Doğanlı & Demirci, 

2014; Gözel et al., 2017). Nurses’ personality traits are 

one of the important factors affecting their viewpoint of 

events in the face of a crisis or a problem and their 

perception related to solutions (McAllister, 2003; 

Hökelekli, 2013). 

The correlation between patience and personality helps 

to evaluate patience and understand the importance of 

personal differences (Tangney et al., 2004). Also, 

conducted studies have determined that there is a 

correlation between various factors of patience and 

personality traits. For example, there is a moderately 

positive correlation between long-term patience, short-

term patience and compatibility. There is a positive 

correlation between interpersonal patience and 

compatibility and a negative correlation between 

responsibility, neuroticism (emotional balance) and 

patience. There is a moderate correlation between 

interpersonal patience and openness to experience and a 

weak correlation between long-term patience, short-

term patience and openness to experience (Schnitker, 

2012). Another study found that people with type A 

personality traits have a lower level of patience and 

perseverance, while people with type B personality 

traits are more temperate and ready for sudden incidents 

and display patience behavior (Tarhan, 2011). Eliüşük 

and Arslan (2017) stated that the correlation between 

patience and various personality factors contributed to 

determining patience. Thus, patience level and 

personality traits are important factors affecting service 

delivery in nursing profession (Eliüşük & Arslan, 2017) 

In the field of psychology, the studies on patience are 

not adequate in number. The concept of patience which 

is discussed in the limited number of studies is 

associated with properties such as well - being and 

learned potency which expresses the person’s sense of 

coping with life difficulties (Connor, 2006). Examining 

the national and international studies, there is a great 

deficiency in studies handling the concept of patience, 

except conceptual studies (Schnitker & Emmons, 2007). 

In this sector which has intense stress, sorrow and a 

compelling working environment to which healthcare 

professionals are exposed to patience and psychological 

resilience have an undeniable importance. There is a 

need for raising awareness on this noteworthy matter 

and making up the deficiencies with more studies. This 

study will make a contribution to the limited number of 

studies on patience in the literature.  

Examining the studies conducted in the international 

literature and in Türkiye, the studies on patience and 

personality traits are not adequate (Khormaie et al., 

2014; Aghababaei & Tabik, 2015; Eliüşük & Arslan, 

2017; Ghorbani & Khormaie, 2019). In Türkiye, the 

studies carried out with nurses on patience have been 

conducted since 2020 (Süzen & Çevik, 2020). Although 

there are studies carried out with nurses on the 

correlation between patience and burnout, 

professionalism and compassion variables, there are no 

studies evaluating the correlation between personality 

traits and patience level. As a result of these studies, the 

correlation between patience and burnout levels 

indicated that nurses’ burnout level decreased as their 

patience level increased. Moreover correlation between 

professionalism, compassion, and patience revealed that 

nurses’ compassion and tendency to patience increased 

as their professionalism increased (Süzen & Çevik, 

2020). 

The study was conducted to evaluate the correlation 

between patience level and personality traits of the 

Faculty of Health Sciences students. The study will 

contribute to the relevant limited literature by evaluating 

the correlation between personality traits and patience 

level of students who are nurse candidates, and to reveal 

dominant personality traits and patience level of nursing 

student, and the correlation between these two variables. 

In addition, the study will contribute to studies aiming 

to reveal the importance of personality traits and 

patience level for nursing care and realizing and 

developing the positive aspects that already exist. 

Encouraging students who have higher patience level 

and appropriate personality traits for the profession to 

choose these departments and developing their patience 

level via the lectures to be given, will make positive 

contributions to nursing services. 

 

MATERIALS AND METHODS 

Study type 

The study was conducted in a cross - sectional and 

descriptive style to examine the correlation between 

patience level and personality traits of students at the 

Faculty of Health Sciences. The data were collected 
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between 10.01.2020 - 28.02.2020 in Bursa Uludag 

University, Faculty of Health Sciences Department of 

Nursing.  

Study group 

The universe of the study comprised n=771 nursing 

students from grade one (n=172), grade two (n=194), 

grade three (n=168) and grade four (n=237) in Bursa 

Uludag University, Faculty of Health Sciences 

Department of Nursing. Without using any sampling 

methods, the sample of the study comprised 420 

(54.47% 1:107, 2:110, 3:130, 4:73) nursing students 

from the target population, who agreed to take part in 

the study and completed the study forms after being 

informed about the study. Since twelve students 

(1.55%) who took part in the study did not answer some 

of the questions in the data forms, they were not 

included in the study.  

In examining the correlation between patience level and 

personality traits of the nursing students, the effect size 

was 0.8, significance level α = .05 and the sample size 

for 80% power was 411.    

Inclusion Criterias 

• Being enrolled in the school 

• Volunteering to participate in the study 

• Completed the study forms 

After informing the students who agreed to take part in 

the study about the study and receiving their oral 

consent, the researcher distributed survey forms to them 

and asked them to answer the questions. A particular 

attention was paid to the time spent completing the 

survey forms not to affect the course hours of the 

students. The researcher informed the students that all 

of the data would be used for scientific research and 

their answers would never affect their course grades. It 

took mostly 15 minutes for the students to answer the 

questions. When the students were done with answering 

the questions in the survey forms, the forms were 

evaluated. 

Dependent and independent variables 

The independent variables of this research are personality 

traits and socio demographic characteristics. The 

dependent variable is patience level.  

Procedures  

In the study “The Socio - demographic Data Collection 

Form” was used as data collection tool; “the Patience 

Scale” was used to evaluate patience level of the 

students; and “the Adjective - Based Personality Test 

(ABPT)” was used to evaluate their personality traits.  

The Socio - demographic Data Collection Form: This 

form has 14 open - ended and closed - ended questions 

evaluating participants’ gender, age, school of 

graduation, grade, socio - economic condition, 

accommodation, number of siblings, number of family 

members, state of choosing the department willingly, 

present employment, place lived longest and parents’ 

educational background and employment.  

The Patience Scale: Developed by Schnitker & 

Emmons (2007), the Patience Scale was adapted into 

Turkish by Eliüşük and Arslan in 2016. The Patience 

Scale tests how much the person can be patient with 

difficulties he/she may encounter via self - evaluation. 

The scale has eleven items and three subscales and 

likert type. There are three items in the “patience in 

daily life” subscale, five items in the “interpersonal 

patience” subscale and three items in the “patience in 

life difficulties” subscale. In the Patience Scale the 

lowest and highest possible scores to be obtained from 

the “patience in daily life” subscale are 3 and 15; the 

lowest and highest possible scores to be obtained from 

the “interpersonal patience” subscale are 5 and 25; and 

the lowest and highest possible scores to be obtained 

from the “patience in life difficulties” subscale are 3 and 

15, respectively. The lowest and highest possible scores 

to be obtained from the total scale are 11 and 55, 

respectively. Higher score obtained from the Patience 

Scale indicates a higher tendency to patience. The 

Turkish adaptation study was performed on students 

receiving education in Department of English Teaching. 

For language validity of the scale reciprocal translations 

were applied to the students. Positive and significant 

correlations were found between the scores obtained 

from the English and Turkish forums (“r = 0.95, p < 

0.001; r = 0.95, p < 0.001”). A confirmatory factor 

analysis proved that the scale had three subscales. In the 

total item correlation, a correlation over 0.40 was found 

in all scale items. Item factor loads varied from 0.50 to 

0.84. The Cronbach’s Alpha internal consistency 

coefficient for the Patience Scale was 0.82 (Süzen & 

Çevik, 2020). According to the result obtained from our 

study; the Cronbach’s Alpha internal consistency 

coefficient for the Patience Scale was 0.79.  

The Adjective - Based Personality Test: The original 

version of “the Adjective - Based Personality Test”, 

which was developed by Bacanli et al. (2009) in line 

with the Five - Factor Personality theory, has five 

subscales and a total of 40 items. There are; (i) seven 

items in the neuroticism subscale, (ii) nine items in the 

extroversion subscale, (iii) eight items in the openness 

to development subscale, (iv) nine items in the 

adaptation subscale and (v) seven items in the 

responsibility subscale. Çeliköz and Sır (2016) 

examined construct validity as the basic validity study 

for “the Adjective - Based Personality Test”. 13 items in 

the data collection tool which was originally prepared as 

40 items were excluded from the review because their 

factor loads came out to be lower and latent variables 

were associated with error covariances as a result of the 

confirmatory factor analysis conducted and the scale 

was degraded to 27 items. Then a reliability study was 

conducted for the remaining items. Since the 

Cronbach’s Alpha reliability coefficient for the total 

scale was .85 and the test split half reliability value was 

0.83, the scale was highly reliable. According to the 

reliability test performed on the subscales; the 

“neuroticism” subscale had the lowest internal 

consistency coefficient with 0.77 Cronbach’s Alpha 

coefficient and 0.70 split half value. General structure of 

the scale has 27 items and five factors. The 

“neuroticism” subscale has five items, “extroversion” 

subscale has six items, “openness to development” 
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subscale has five items, “adaptation” subscale has five 

items and “responsibility” subscale has six items. In the 

scale the adjectives in the two opposite poles are given 

reciprocally and participants mark the most appropriate 

adjective. The options are graded from 1 to 7. The 

lowest and highest possible scores to be obtained from 

the scale are 27 and 189, respectively. The lowest and 

highest possible scores to be obtained from the 

“neuroticism” subscale are 5 and 35; the lowest and 

highest possible scores to be obtained from the 

“extroversion” subscale are 6 and 42; the lowest and 

highest possible scores to be obtained from the 

“openness to development” subscale are 5 and 35; the 

lowest and highest possible scores to be obtained from 

the “adaptation” subscale are 5 and 35; and the lowest 

and highest possible scores to be obtained from the 

“responsibility” subscale are 6 and 42, respectively. 

Higher score obtained from the scale indicates that the 

traits of people in the relevant subscale are dominant 

(Çeliköz & Sır, 2016). According to the result obtained 

from the study; the Cronbach’s Alpha internal 

consistency coefficient for the Adjective - Based 

Personality Test was 0.82.  

Statistical analysis 

The statistical analysis of the data was conducted in the 

IBM SPSS 23.0 (IBM Corp. Released 2015. IBM SPSS 

Statistics for Windows, Version 23.0. Armonk, NY: 

IBM Corp.) statistics package program. For quantitative 

data the descriptive statistics were indicated as mean ± 

standard deviation and median (minimum - maximum) 

and for qualitative data the descriptive statistics were 

indicated as frequency and percentage. Whether the data 

was normally distributed was examined via the Shapiro 

- Wilk test. For the data which was not normally 

distributed the Kruskal Wallis test was performed. 

Correlations between the variables were examined via 

the Spearman’s Rank Correlation Coefficient. The 

significance level was established to be α = 0.05. 

Ethical considerations 

Approval for the study was received from University 

Health Sciences Research and Publication Ethics 

Committee (IRB number: 2019/13 - 03). Approval was 

given by the administration of the Health Science 

Faculty where the study was conducted. The students 

who were included in the study were informed that the 

data received from them before applying the survey 

forms would only be used for this study rather than any 

other purpose on condition that their names would not 

be used. Then, oral and written informed consent was 

received from the students, and they were made 

complete the survey forms. For the data collection 

process, written informed consents of the students were 

used.  

 

RESULTS 

The students who were included in the study were 

between the ages of 17 and 42, and their mean age was 

20.69 ± 2.33 years. Of the students, 30.9% were from 

grade three. 81.2% of the students in the study were 

female. Of the students who took part in the study, 

68.4% were Anatolian - science high school graduate, 

and 68.9% had chosen the nursing department willingly 

(Table 1). The students who took part in the study had 

three siblings and five family members on average. Of 

the students 31.1% lived in a house with their family, 

74.2% stated that they had middle income and 88.8% 

were unemployed at present. 54% of the students stated 

that the place they lived longest was a metropolis.  

Concerning parents’ employment, 73.8% of the students 

stated that only their father was employed (Table 1). 

The Patience Scale total score average of the students 

who took part in the study was 35.24 ± 6.11. 

Descriptive statistics of the Patience Scale subscales 

were 8.1 ± 2.05 for the patience in daily life subscale, 

16.21 ± 3.26 for the interpersonal patience subscale and 

10.87 ± 2.51 for the patience in life difficulties subscale 

(Table 2).  

The minimum and maximum scores to be obtained from 

the scale are given in a parenthesis. The comparison of 

the Patience Scale subscale scores and total score 

according to grades showed no statistically significant 

difference (p=0.840, p=0.587, p=0.854, p=0.371). The 

students from four different grades had similar scores of 

patience in daily life, interpersonal patience, patience in 

life difficulties and total scale score (Table 3). 

Examining the correlation between the Patience Scale 

subscale scores and total score and the Adjective - 

Based Personality Test subscales, a reverse and weakly 

significant correlation was found between neuroticism 

and the Patience Scale total score (r = - 0.42; p < 0.001) 

and the patience in daily life (r = - 0.20; p < 0.001), 

interpersonal patience (r = - 0.44; p < 0.001) and 

patience in life difficulties (r = - 0.32; p <0.001) 

subscales. No significant correlation was found outside 

patience in daily life and the neuroticism subscale of the 

Adjective - Based Personality Test (p > 0.050). A 

positive and weakly significant correlation was found 

between the interpersonal patience subscale and the 

extroversion (r = 0.14; p = 0.006), openness to 

experience (r = 0.15; p = 0.003), tender - mindedness (r 

= 0.27; p < 0.001) and responsibility subscales of the 

Adjective - Based Personality Test (r = 0.18; p < 0.001). 

A positive and weakly significant correlation was found 

between the patience in life difficulties subscale and the 

extroversion (r = 0.19; p < 0.001), openness to 

experience (r = 0.18; p < 0.001), tender - mindedness (r 

= 0.28; p < 0.001) and responsibility (r = 0.30; p < 

0.001) subscales. A positive and weakly significant 

correlation was found between the Patience Scale total 

score and the extroversion (r = 0.16; p = 0.002), 

openness to experience (r = 0.15; p = 0.003), tender - 

mindedness (r = 0.29; p < .001) and responsibility (r = 

0.24; p < 0.001) subscale scores (Table 4). 
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Table 1. Sociodemographic characteristics of the study group (n=420). 

Variables n (%) 

 

Grade 

1 107 (25.5) 

2 110 (26.2) 

3 130 (30.9) 

4 73 (17.4) 

Age (Mean±SD) 20.69±2.33 (17-42) 

Gender  Male  79 (18.8) 

Female  341 (81.2) 

Number of Siblings (Mean±SD) 3.10±1.67 

Number of Family Members (Mean±SD) 4.95±1.67 

 

High School of Graduation 

Regular high school 41 (9.8) 

Vocational high school 91 (21.8) 

Anatolian-science high school 286 (68.4) 

State of Choosing the Department 

Willingly 

Yes  288 (68.9) 

No  130 (31.1) 

 

 

Current Accommodation 

House with family 130 (31.1) 

House with friends 92 (22.01) 

State dormitory 103 (24.64) 

Private dormitory 93 (22.25) 

 

Income Status 

Bad 35 (8.4) 

Middle 311 (74.2) 

Good 73 (17.4) 

Current Employment Employed 35 (8.3) 

Unemployed 372 (88.8) 

Part-time employed 12 (2.9) 

 

Place Lived Longest 

Village 49 (11.7) 

District 144 (34.3) 

Metropolis 227 (54.0) 

 

Father’s Educational Background 

Illiterate 10 (2.4) 

Primary school 120 (28.7) 

Secondary school 85 (20.3) 

High school 140 (33.5) 

University 63 (15.1) 

 

Mother’s Educational Background 

Illiterate 33 (7.9) 

Primary school 211 (50.2) 

Secondary school 78 (18.6) 

High school 80 (19.0) 

University 18 (4.3) 

 

Parents’ Employment 

Only father employed 298 (73.8) 

Only mother employed 24 (5.9) 

Both parents employed 82 (20.3) 
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Table 2.  Descriptive statistics of the Patience Scale subscale scores and total score. 

 

 Mean  SD Minimum Maximum 

Patience in daily life  8.11 2.05 3.00 15.00 

Interpersonal patience 

 
16.21 3.26 5.00 25.00 

Patience in life difficulties  

 
10.87 2.51 3.00 15.00 

Total 35.24 6.11 13.00 53.00 

Results of the comparison of students’ scores for the 

SCAS with regard to sociodemographic variables are 

given in Table 3. No significant difference was found 

between the mean scores for spiritual care awareness 

with respect to their year of study (p=0.979). 

Statistically, there was a significant difference between 

the mean scores for spiritual care awareness according 

to the students' ages (p=0.002). A significant difference 

was found between the spiritual care awareness levels of 

students in the 18-23 age group and the spiritual care 

awareness levels of students in the 24-29 age group. The 

spiritual care awareness of the 18-23 age group was 

higher. A significant difference was found between the 

mean scores for spiritual care awareness according to 

gender (p <0.001). Levels of spiritual care awareness 

were lower for male students. A statistically significant 

difference was found between the mean spiritual care 

awareness scores according to the type of high school 

that students graduated from (p=0.001). Compared to 

other high school types, the spiritual care awareness 

levels of students who had graduated from a general 

high school was found to be lower. Statistically, there 

was no significant difference between the means scores 

for spiritual care awareness according to their voluntary 

selection of the department they were studying in 

(p=0.397). When the students’ places of residence were 

examined, no significant difference was found between 

the mean scores for spiritual care awareness(p=0.966). 

Statistically, there was no significant difference between 

the means scores for spiritual care awareness with 

respect to students' income status (p=0.352). There was 

no significant difference between the mean scores for 

spiritual care awareness according to their current 

employment status (p=0.487). There was no significant 

difference between the mean scores for spiritual care 

awareness according to the longest place of residence 

(p=0.314). Statistically, there was no significant 

difference between the mean scores for spiritual care 

awareness according to the educational status of their 

fathers (p=0.405). Similarly, there was no significant 

difference between the mean scores for spiritual care 

awareness according to the educational status of their 

mothers (p=0.051). There was no significant difference 

between the mean scores for spiritual care awareness 

according to the employment status of their parents 

(p=0.920). Statistically, there was no significant 

difference between the mean scores for spiritual care 

awareness with respect to whether they had had training 

about spiritual care (p=0.911). 

 

Table 3. Comparison of the Patience Scale subscale scores and total score according to grades. 

 

 Grade Test 

Value* 

(χ2) 

p value 
Grade One Grade Two Grade Three Grade Four 

Patience in daily life  

(3-15) 
7.98±1.72 

 

8.14±2.21 

 

8.18±2.18 

 

8.15±2.06 

 
0.84 0.840 

Interpersonal patience  

(5-25) 
15.95±3.22 

 

16.52±3.15 

 

16.28±3.12 

 

16.04±3.73 

 
1.93 0.587 

Patience in life difficulties   

(3-15) 
10.8±2.38 

 

11.05±2.27 

 

10.76±2.70 

 

10.92±2.73 

 
0.78 0.854 

Total  

(11-55) 
34.67±5.52 

 

35.81±6.16 

 

35.22±6.19 

 

35.26±6.72 

 
3.14 0.371 

*The Kruskal Wallis test was used.  
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Table 4. Correlation between the Patience Scale subscale scores and total score and the Adjective-Based  

Personality Test subscales. 

 

 

Neuroticism Extroversion 

Openness to 

Experience 

Tender-

mindedness Responsibility 

Patience in daily 

life  

 

r -0.202 0.005 -0.030 0.038 0,056 

p <0.001 0.923 0.552 0.443 0.263 

Interpersonal 

patience  

 

r -0.436 0.138 0.147 0.274 0.176 

p <0.001 0.006 0.003 <0.001 <0.001 

Patience in life 

difficulties   

 

r -0.316 0.194 0.177 0.275 0.298 

p <0.001 <0.001 <0.001 <0.001 <0.001 

Total 
r -0.424 0.156 0.147 0.285 0.238 

p <0.001 0.002 0.003 <0.001 <0.001 

*The Spearman’s Rank Correlation Coefficient was used.  

 

 

DISCUSSION 

This section discussed findings concerning the socio - 

demographic characteristics, patience traits and five - 

factor personality traits of the nursing students.  

The Patience Scale total score and subscale score 

averages of the students were examined. According to 

these findings, their score average was 8.11 ± 2.05 for 

the “patience in daily life” subscale, 16.21 ± 3.26 for the 

“interpersonal patience” subscale, 10.87 ± 2.51 for the 

“patience in life difficulties” subscale and 35.24 ± 6.11 

for the total Patience Scale. Examining the scores to be 

obtained from the Patience Scale, 3 - 15 points can be 

obtained from the “patience in daily life” subscale, 5 - 

25 points from the “interpersonal patience” subscale, 3 - 

15 points from the “patience in life difficulties” subscale 

and 11 - 55 points in total. The total score obtained from 

our study is above the total score average to be obtained 

from the Patience Scale. Examining the subscale scores 

and total score average of the Patience Scale, a study 

conducted by Suzen and Cevik (2020) with 156 nurses, 

found 8.99 ± 2.08 for the “patience in daily life” 

subscale, 17.89 ± 2.73 for the “interpersonal patience” 

subscale, 11.79 ± 1.97 for the “patience in life 

difficulties” subscale and 44.74 ± 7.35 for the total 

scale. A study conducted by Gokcen et al. (2020) with 

522 undergraduate students, found the Patience Scale 

total score average to be 36.09 ± 6.02. One of the 

necessary attitudes and behaviors to provide an effective 

communication between patients and healthcare 

professionals is to be patient, friendly, concerned, and 

thoughtful when listening to the problems of patients. 

Owing to these approaches nurses will be able to 

establish an effective communication with patients. 

Also, it is crucial to listen to patients seriously and 

patiently without interrupting them when they tell about 

their problems or complaints (Başol, 2018). A study 

conducted on sick people and nurses found that the most 

important concept that sick people need is patience and 

tolerance (Rooeintan, 2019). Therefore, empathy skills, 

patience behaviors, positive personality traits and 

collaborative attitudes of healthcare professionals are 

among important factors increasing the quality-of-care 

service. 

The comparison of the Patience Scale subscale scores 

and total score according to grades showed no 

statistically significant difference. In contradistinction to 

our findings in this current study, a study conducted by 

Gül & Çeliköz (2018) with 322 students in Suleyman 

Demirel University Faculty of Literature to examine 

patience level according to grades, found that grade two 

students had higher patience scores than grade three 

students. In our study the students from four different 

grades had similar scores of patience in daily life, 

interpersonal patience, patience in life difficulties and 

total scale score, which shows that the students had 

similar patience levels and their patience levels did not 

vary according to grades. In our study there was no 

difference between the Patience Scale and grade 

variable in the findings obtained, which may be 

associated with the fact that the students had close mean 

age ranges, received education under similar conditions, 

had similar cultural characteristics and the study had 

certain limitations. In addition, fact that there was no 

significant difference in any dimension of patience may 

make us think that there was no difference in patience 

levels according to grades because the students had 

taken basic classes and practiced compulsory lessons.    

Examining the correlation between the Patience Scale 

subscale scores and total score and the Adjective - 

Based Personality Test subscales, a reverse and weakly 

significant correlation was found between neuroticism 

and the Patience Scale subscale scores and total score. 

No significant correlation was found outside patience in 

daily life and neuroticism. A positive and weakly 

significant correlation was found between interpersonal 

patience, patience in life difficulties and total score and 
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the extroversion, openness to experience, tender - 

mindedness and responsibility subscales of the 

Adjective - Based Personality Test. From this point of 

view, it was concluded that students with “neuroticism” 

personality trait would have less patience in daily life, 

interpersonal patience, patience in life difficulties and 

general patience, while students with “extroversion”, 

“openness to experience”, “tender - mindedness” and 

“responsibility” personality traits would have more 

interpersonal patience, patience in life difficulties and 

general patience. A study conducted by Eliusuk (2014) 

examining the correlation between patience level and 

five - factor personality traits of 1166 university 

students, found that there was a positively significant 

correlation between the patience subscales and tender - 

mindedness, openness to experience and responsibility 

and a negatively significant correlation with emotional 

imbalance (neuroticism). A study conducted by 

Schnitker & Emmons (2007) with 324 undergraduate 

psychology students on patience and five - factor 

personality theory, found that there was a positively 

high correlation between patience and adaptation, 

responsibility, extroversion, and openness to experience 

and a negatively low correlation with emotional 

imbalance (neuroticism). A study conducted by 

Aghababaei & Tabik (2015) with 252 students in Iran 

Tehran University, examined the correlation between 

patience level and personality traits of the students. As a 

result, the study found a positive correlation between 

patience and adaptation, responsibility, extroversion, 

and openness to experience and a negative correlation 

with neuroticism. A study conducted by Ghorbani and 

Khormaie in 2019 included a total of 440 students from 

Şiraz University departments of educational sciences 

and psychology, basic sciences, technic and 

engineering, literature, Islamic thoughts, and social 

sciences. The study examined the correlation between 

patience and personality traits. According to the study 

there is a positive correlation between the five big 

personality factors and patience. Also, the study 

concluded that personality traits and patience may 

develop wisdom in students. 

Although these studies seem to support our findings, 

some studies have showed that there are differences in 

the correlations between patience and personality traits. 

In a study conducted by Schnitker (2012) with 389 

undergraduate students in California University, 

according to the result of the correlation between 

patience and personality traits; there was a moderately 

positive correlation between long - short - term patience 

and adaptation and a strongly positive correlation 

between interpersonal patience and adaptation. Also, 

there was a negative correlation between responsibility, 

emotional imbalance and the three subscales of 

patience; a moderate correlation between interpersonal 

patience and openness to experience; and a weak 

correlation between long - short - term patience and 

openness to experience. In addition, the correlation 

between extroversion and patience types was not 

statistically significant.   

According to the findings of our study, it is expected for 

people with extroversion personality trait to have a 

higher level of tolerance to people because they have an 

active relationship with the environment, think 

positively and have better human relations. Since people 

who are open to experience have an ability for 

multidimensional thinking and have no trouble with 

adapting to changing conditions, it is possible to say that 

they will be solution - oriented in the problems they 

may face and will not lose hope. People with higher 

adaptation levels have positive traits such as 

establishing effective communication and being kind 

and sensitive. It is expected for people with these traits 

to cope with the negativities and problems they may 

face with patience. Self - control trait of people who 

have responsibility trait will prevent them from being 

impatient or hasty and allow them to lead a more 

balanced life. Based on the traits, it is possible to state 

that people who are extrovert, open to experience and 

have higher responsibility and adaptation levels have 

higher patience level. People with higher neuroticism 

levels will likely have lower patience level due to 

having higher negative aspects such as aggression, 

selfishness, and hostility, because these people will 

display a rebellious and aggressive attitude toward the 

difficulties they may face. Thus, in this personality trait 

it does not seem possible to cope with problems. Based 

on our study we can evaluate people who are extrovert, 

open to experience, easy going and have responsibility 

as patient people.  

 

Limitations and strengths of the research 

There were limitations to this the study. First, it was 

performed only in one region of Turkiye, using 

convenience sample methods focused on adolescent 

self-reporting, and not using a longitudinal study 

method. Therefore, the results of this study can only be 

generalized to the studied sample. 

 

CONCLUSION 

As a consequence, the average of Patience Scale total 

score in the nursing students was 35.24 ± 6.11. There 

was no statistically significant difference in the 

comparison of the Patience Scale subscale scores and 

total score according to grades.  Furthermore, the 

students from four different grades had similar scores of 

patience in daily life, interpersonal patience, patience in 

life difficulties and total scale score. 

There was a reverse correlation between the Patience 

Scale and subscale scores of the students and 

neuroticism. Also, there was a positive and weakly 

significant correlation between interpersonal patience, 

patience in life difficulties and total score and the 

extroversion, openness to experience, tender - 

mindedness and responsibility subscales of the 

Adjective - Based Personality Test.  

In line with the results obtained from this current study 

the following recommendations could be made: 

• A course with the title of Patience should be included 

in the curriculum for nursing students and this course 
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should stress the importance of patience for the 

profession and how to cope with occupational problems 

with patience via examples.  

• Considering that personality traits affect the patience 

level, support programs aimed at increasing positive 

personality traits could be included in the educational 

process. Thus, the patience level will increase.  

• It is important that the occupational guidance services 

of students who are about to choose a university, be 

conducted more attentively. Thus, students should be 

encouraged to choose an occupation according to their 

personality traits, necessary seminars should be 

organized for students to know nursing profession 

accurately and different members of profession should 

be invited to seminars to answer the questions of 

students and allow the students to reach all knowledge 

related to occupations.  

• Patience and personality traits in nursing profession 

should be discussed in detail. The findings obtained 

could be used in further studies.  

• Performing this study on a greater number of nursing 

students or nurses and conveying the generalization 

concerning the study results to a larger target 

population, will provide more information about the 

concept of patience. 
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ABSTRACT 

Objectives: Lumbar spinal stenosis (LSS) is a frequent situation requiring decompression surgery, but there are different 

surgical approaches. The goal of this study was to compare the results of bilateral decompressive laminectomy via unilateral 

approach (BDLUA) and open bilateral decompressive laminectomy (OBDL) for single-level LSS. Materials and Methods: 

A retrospective study of 198 successive patients who had an operation for single-level LSS between October 2016 and May 

2023 was performed. Eighty patients underwent BDLUA, while 118 patients underwent open OBDL. Visual Analog Scale 

(VAS) scores and walking times were noted preoperatively and 6 months postoperatively in all patients. Operative time, 

operative complications, hospital stay, operative blood loss, and iatrogenic spondylolisthesis rates at follow-up were also 

measured. Results: The mean age of the patients included in the study was 62.38±12.5 years. There was no statistically 

significant difference in VAS scores, walking times, duration of surgery, operative complications, and iatrogenic 

spondylolisthesis rates between the patients in the study who underwent BDLUA and the patients in the study who underwent 

OBDL (p>0.05). However, total blood loss during the surgical procedure and length of hospitalization were significantly shorter 

in patients who underwent BDLUA than those who underwent OBDL (p<0.05). Conclusion: Patients treated with a BDLUA 

and open OBDL had similar results regarding operative complications, VAS scores, operation time, and iatrogenic 

spondylolisthesis rates at follow-up. However, the duration of hospitalization and the quantity of intraoperative blood loss were 

significantly shorter in patients treated with the unilateral approach. 

Keywords: Lumbar Laminectomy, Spinal Stenosis, Unilateral Approach. 

  

Lomber Spinal Stenozda Tek Taraflı Yaklaşımla Bilateral Laminektomi ile Açık 

Bilateral Laminektominin Karşılaştırılması 
ÖZ 

Amaç: Lomber spinal kanal darlığı (LSKD), dekompresyon cerrahisi gerektiren sık görülen bir durumdur, ancak tedavide farklı 

cerrahi yaklaşımlar vardır. Bu çalışmanın amacı, tek seviyeli LSKD için   tek taraflı yaklaşımla iki taraflı dekompresif lomber 

laminektomi (TYİDL) açık iki taraflı dekompresif lomber laminektominin (AiDL) sonuçlarını karşılaştırmaktır. Gereç ve 

Yöntem: Ekim 2016 ile Mayıs 2023 arasında tek seviyeli LSS için operasyon geçiren 198 ardışık hasta retrospektif olarak 

değerlendirildi. Seksen hastaya TYİDL, 118 hastaya AiDL uygulandı. Tüm hastalarda ameliyat öncesi ve 6 ay sonrasında 

Visual Analog Skala (VAS) skorları ve yürüme süreleri kaydedildi. Operasyon süresi, operasyon komplikasyonları, hastanede 

kalış süresi, operasyon sırasındaki kan kaybı ve iatrojenik spondilolistezis oranları ölçüldü. Bulgular: Çalışmaya dahil edilen 

hastaların yaş ortalaması 62.38±12.5 yıldı. TYİDL ve AiDL geçiren hastalar arasında VAS skorları, yürüme süreleri, ameliyat 

süreleri, ameliyat komplikasyonları ve takiplerinde iatrojenik spondilolistezis açısından istatistiksel olarak anlamlı bir fark 

yoktu (p>0.05).  Ancak, TYİDL geçiren hastalarda operasyon sırasındaki toplam kan kaybı ve hastanede kalış süresi, AİDL 

geçiren hastalara göre anlamlı olarak daha kısaydı (p<0.05). Sonuç: TYİDL ve AİDL uygulanan hastalar, operasyon 

komplikasyonları, VAS skorları, operasyon süresi ve takipteki iatrojenik spondilolistezis oranları açısından benzer sonuçlar 

gösterdi. Ancak, hastanede kalış süresi ve operasyon sırasındaki kan kaybı miktarı, TYİDL uygulanan hastalarda anlamlı olarak 

daha kısaydı. 

Anahtar Kelimeler: Lomber Laminektomi, Spinal Dar Kanal, Tek Taraflı Yaklaşım. 
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INTRODUCTION 

Lumbar spinal stenosis (LSS) is a common pathology 

that usually requires spine surgery in patients in the 

older age group of the population. Approximately half 

of patients diagnosed with symptomatic LSS have 

sensory or motor impairments (Katz et al., 1995). Usual 

symptoms include lower back pain,  sensory deficits, leg 

pain, sphincter defects, and muscle weakness. 

Neurogenic claudication, characterized by a significant 

reduction in the ability to walk, is a typical 

manifestation of LSS and is the main reason for medical 

intervention (Szpalski & Gunzburg, 2003; Porter, 

1996). LSS is caused by a narrowing of the diameter of 

the spinal canal, the diameter of the nerve root canals, 

and the diameter of the intervertebral neural foramen 

due to the progressive growth of bone and connective 

tissue elements surrounding the spinal canal. This can 

lead to neurogenic or vascular spinal canal content 

compression at one or more levels. The narrowing can 

be categorized as central (affecting the spinal canal 

diameter and dural sac), foraminal (affecting the spinal 

foraminal diameters), or lateral (affecting the lateral 

recess diameter). 

Furthermore, LSS pathology is not only a structural 

process but also has a component of dynamic forces, as 

extension of the spine in the vertical axis and loading in 

the vertical axis can cause narrowing of the central and 

lateral canals (Schönström et al., 1989). There is no 

clarity in the current literature regarding the surgical 

approach to LSS, mainly whether fusion should be 

performed in addition to decompression. Some studies 

recommend fusion with lumbar decompression for LSS 

(Herkowitz & Kurz, 1991; Malmivaara et al., 2007). 

There are various techniques for surgical decompression 

in cases without fusion, each with different results. Our 

study aimed to compare the results of bilateral 

decompressive lumbar laminectomy via unilateral 

approach and open bilateral lumbar laminectomy for 

single level lumbar spinal stenosis. 

 

MATERIALS AND METHODS 

In this retrospective study, 198 consecutive patients who 

were diagnosed with single-level LSS and treated with 

decompressive surgery between October 2016 and May 

2023 at the Clinic of Neurosurgery of Balikesir 

University Hospital were included. The main symptoms 

in the preoperative period were neurogenic claudication, 

leg pain, low back pain, or a combination of these 

symptoms. The mean duration from the onset of 

preoperative symptoms was 5±1.38 years. All patients 

in the study received a nonsteroidal anti-inflammatory 

or other analgesic agent preoperatively, and 122 patients 

underwent physical therapy. 

The admittance criteria for this study were as follows: 

neurogenic claudication characterized by pain in the leg 

or limitation of walking or standing in an upright 

position, exercise intolerance, failure of conservative 

treatment methods, and compressive single-level central 

stenosis (central canal width < 12 mm in the sagittal 

axis) or lateral recess stenosis (width < 3 mm) by 

magnetic resonance imaging (MRI) or computed 

tomography. The rejection criteria for cases were as 

follows: isthmic spondylolisthesis, previous spine 

surgery at the same level, patients with congenital spinal 

stenosis with a central sagittal diameter of the bone 

canal < 8 mm due to the presence of short pedicles, 

motion instability determined by dynamic radiography 

studies with sagittal axis width > 3 mm vertebral 

translation and angulation greater than 10°, patients with 

multilevel spinal stenosis, and patients diagnosed with 

cauda equina syndrome. 

Radiologic examination criteria were used to select the 

surgical approach. If it was determined that the patient's 

symptoms were caused by a single level, surgery was 

initiated. Surgery aimed to completely relieve the 

pressure in the spinal canal at the pathology level and in 

the nerve root canals at the same level. Patients were 

intubated and operated under general anesthesia. After 

anesthesia, the patients were placed on the surgery table 

in the prone posture. The operative level was localized 

using fluoroscopic guidance. After a midline skin 

incision was made at the affected level, the ligaments 

and paravertebral muscle tissues were dissected from 

the spinous processes using both blunt dissection and 

cautery, and the paravertebral muscles were dissected 

over the laminae using fine bone scraper gauze. 

Unilateral dissection was performed in cases of bilateral 

decompressive lumbar laminectomy with a unilateral 

approach, and bilateral dissection was performed in 

cases of open bilateral lumbar laminectomy. 

Unilateral laminectomy using a surgical microscope 

was performed in cases of bilateral decompressive 

lumbar laminectomy. The most symptomatic side was 

identified, and a fascial incision was made on that side. 

If symptoms were not lateralized, the left-sided 

approach benefitted a right-handed surgeon. The 

paraspinal muscles were lifted off the spinous process 

and lamina through subperiosteal dissection. The 

surgical field was then prepared for the operating 

microscope. The ipsilateral cephalad lamina was 

partially removed using Kerrison rongeurs or a high-

speed drill. A less extensive laminotomy was also 

performed on the caudal lamina. The ipsilateral 

ligamentum flavum was resected entirely using a 

Kerrison rongeur. Partial resection of the medial facet 

joint was then carried out. The compressed nerve root 

was located and decompressed by widening the 

foraminal space. Following the decompression on the 

ipsilateral side, the microscope was angled medially, 

and the patient was tilted contralaterally to improve the 

image of the contralateral nerve root. The base of the 

inferior surface of the contralateral lamina, spinous 

process, and the contralateral ligamentum flavum were 

removed using Kerrison rongeurs and high-speed 

milling for complete decompression of the contralateral 

nerve root and dura. 

On the other hand, bilateral open bilateral lumbar 

laminectomy was performed, and bilateral laminae, 
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ligament flavum and spinous process were completely 

removed. In pathologically stenotic distances, total 

laminectomy was performed in addition to wide 

foraminotomies using a combination of high-speed air 

drills, bone rongeurs, and diamond burs. Both surgical 

techniques aimed to preserve the facet joints over the 

spinal roots and to create sufficient space for the nerve 

roots. No patient underwent discectomy or fusion. 

Bleeding was controlled by ensuring complete 

relaxation of the nerve roots. Muscles, skin, and fascia 

were closed with separate sutures. 

A total of 80 patients underwent bilateral decompressive 

lumbar laminectomy via unilateral approach, while 118 

patients underwent open bilateral lumbar laminectomy. 

Clinical evaluations were performed 6 months before 

and after surgical treatment. After inclusion in the study, 

the minimum follow-up period was 6 months. Visual 

Analog Scale (VAS) scores and walking time of all 

patients were recorded before and 6 months after 

surgery. VAS scores ranged from 0 (no complaint of 

pain) to 100 (worst possible pain complaint) units 

(Wewers & Lowe, 1990). Walking time is measured by 

the time the patient walks on level ground without 

stopping. Operation time, length of hospital stay, 

operative complications, operative blood loss, and 

iatrogenic spondylolisthesis rates at follow-up were also 

recorded for all patients.  

Statistical analysis 

The collected data was entered and analyzed using SPSS 

software version 26 (SPSS 26.0 IBM Corporation, 

Armonk, New York, USA). Statistical evaluation was 

performed using nonparametric tests, especially the 

Mann-Whitney U test and the chi-square test, to compare 

the differences. A p-value below 0.05 was considered 

statistically significant. 

Ethical considerations 

The whole study was carried out by the Declaration of 

Helsinki [1964]. All patients were informed verbally and 

in writing about the surgical treatment of lumbar spinal 

stenosis and signed informed consent forms. This study 

was approved by the Clinical Research Ethics Committee 

Balıkesir University Faculty of Medicine, (Decision No. 

2023/164, Date: 22/11/2023). 

 

RESULTS 

A total of 198 female and male patients (96 female 

patients and 102 male patients) were included in this 

study. Operative and demographic details are shown in 

Table 1. The average age of the cases included in the 

study was 63.41±12.4 years. The mean duration of 

complaints before surgical treatment was 4±1.13 years. 

The average follow-up period after surgical treatment was 

41.7±13.8 months. Decompressive surgery was 

performed on the L1 level lamina in five patients, L2 level 

lamina in 11 patients, L3 level lamina in 45 patients, L4 

level lamina in 87 patients, and L5 level lamina in 50 

patients. 

In patients who underwent BDLUA, the mean VAS 

(Visual Analog Scale) score was 62.06±4.48 before 

surgical treatment, while this score decreased 

significantly to 26.81±4.74 after surgical treatment. 

Similarly, in patients who underwent OBDL, while the 

mean VAS score was 61.12±4.85 before surgical 

treatment, this value decreased significantly to 

23.06±7.50 after surgical treatment. There was no 

significant difference between the VAS scores pre- and 

post-surgical treatment between both groups (p =0.21). 

 

Table 1. Demographic and surgical data of all 

patients. 

 

Variables Findings 

Age 63.41±12.4 years 

Sex 102 male, 96 female 

Duration of Symptoms 4±1.13 year 

Follow up duration 41.7±13.8 months 

  Decompressed level 

L1-2 2.5%     (5/198) 

L2-3 5.5%      (11/198) 

L3-4 23%       (45/198) 

L4-5 44%       (87/198) 

L5-S1 25%       (50/198) 

 

 

The mean walking time of patients who underwent 

BDLUA increased from 21±3.4 minutes before surgical 

treatment to 58±4.8 minutes after surgical treatment. 

Similarly, in a study of patients who underwent OBDL, 

the mean walking time increased from 19±3.2 minutes 

before surgical treatment to 56±5.3 minutes after 

surgical treatment. There was no statistically significant 

difference between the two groups when walking time 

pre and post-surgical treatment was evaluated (p=0.33). 

The average surgery time of cases who underwent 

BDLUA was 117±19.4 minutes, while the average 

surgery time of patients who underwent OBDL was 

112±17.2 minutes. When the two groups were 

evaluated, there was no statistically significant 

difference between operation time for cases who 

underwent BDLUA and OBDL (p=0.085).  

Complications (one hematoma, two infections, two deep 

vein thrombosis, and four dural injuries) were observed 

after surgical treatment in 9 patients who underwent 

BDLUA. Similarly, complications were observed in 13 

patients who underwent OBDL (two hematomas, three 

infections, two increased transient motor deficits, one 

deep vein thrombosis, and five dural tears). There was 

no statistically significant difference between the two 

groups when complications after surgical treatment 

were evaluated (p=0.098). 

Four patients who underwent BDLUA and who were 

followed up at 6 months postoperatively required fusion 

operation due to postoperative spondylolisthesis. 

Similarly, five patients who underwent OBDL required 

fusion operation for the same reason. The rates of 

spondylolisthesis after surgical treatment were similar 

between both groups, and there was no statistically 

significant difference (p=0.099). 

The average hospital stay of the cases in the study who 

underwent BDLUA was 1.54±0.44 days, while the 
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average hospital stay of the patients who underwent 

OBDL was 3.72±1.02 days. There was a statistically 

significant difference between the two groups 

(p=0.032). 

The mean blood waste was 78.3±23.4 ml in patients who 

underwent BDLUA and 183.7±72.4 ml in patients who 

underwent OBDL. When blood loss was evaluated, 

there was a statistically significant difference between 

the two groups (p=0.024) (Table 2). 

 

Table 2. The comparison of the VAS score, walking times, complication, iatrogenic spondylolisthesis hospital stay, 

blood loss, and operation time in bilateral decompressive lumbar laminectomy with unilateral approach (BDLUA) 

and open bilateral lumbar laminectomy (OBDL) patients.  
 

 

DISCUSSION 

Although non-surgical treatments such as 

transforaminal steroid injection are used in the treatment 

of lumbar spinal stenosis (Weinstein et al., 2010), 

previous research has consistently shown that surgery is 

more effective than non-operative care for patients with 

LSS (Weinstein et al., 2008; Deyo et al., 2010). Over the 

years, various surgical techniques have been used, 

including BDLUA and OBDL. 

OBDL involves removing the spinous process, 

interspinous ligament, and supraspinous ligament, 

which provides a large working area and good visibility. 

However, this procedure may lead to postoperative 

instability (Borshchenko et al., 2019). On the other 

hand, some authors agree that the BDLUA requires less 

muscle splitting and preserves the midline tissues, 

reducing postoperative discomfort and maintaining the 

stability of the lumbar spine (Papavero et al., 2009; 

Çavuşoğlu et al., 2007b). Maintaining the average 

power balance of the lumbar spine while achieving 

adequate decompression is a challenge in LSS surgery. 

Extensive facetectomy combined with extensive 

laminectomy may provide adequate decompression but 

may compromise mechanical stability and lead to 

iatrogenic instability. However, our study found no 

significant difference in the incidence of iatrogenic 

spondylolisthesis between the BDLUA and OBDL 

groups, suggesting that both techniques can decompress 

without compromising stability. 

Previous research has demonstrated that a BDLUA can 

improve VAS scores, with the mean follow-up ranging 

from 7 months to 5.4 years (Çavuşoğlu et al., 2007a; 

Costa et al., 2007). In a study by Liu et al., the two-year 

follow-up results revealed no significant difference in 

VAS scores for leg pain between the two groups at 6 and 

12 months (Liu et al., 2013). Similarly, we found no 

statistically significant difference between the two 

groups in improving visual analog scale (VAS) scores 

measuring leg pain intensity. This suggests that both 

techniques are equally effective in relieving pain. 

 The assessment of walking time plays a crucial role in 

the clinical evaluation of patients with LSS. Neurogenic 

claudication can worsen over time and cause severe 

disability and reduced quality of life. In a literature 

review comparing the outcomes of posterior 

decompression techniques, no significant difference 

was found between BDLUA and OBDL regarding 

walking durations (Overdevest et al., 2015). Our study 

was also consistent with the literature in this regard. The 

mean walking time of patients who underwent BDLUA 

was increased from 21±3.4 minutes before surgery to 

58±4.8 minutes after surgery. Similarly, in the study of 

patients who underwent OBDL, the mean walking time 

increased from 19±3.2 minutes before surgery to 56±5.3 

minutes after surgery. There was no statistically 

significant difference between the two groups when 

walking times before and after surgical treatment were 

evaluated (p > 0.05). 

Length of hospital stays and delayed recovery can lead 

to more postoperative problems, such as blood clots, 

infections, heart and lung issues, blood clots in the 

lungs, bowel obstruction, and long-term narcotic use. 

These problems can also increase the cost of care 

(Armin et al., 2008; Jayarao & Chin, 2010; Khoo & 

Fessler, 2002). In a study by Mobbs et al., patients in the 

BDLUA group have significantly shorter average 

mobilization time and average postoperative hospital 

stay duration than those in the OBDL group (Mobbs et 

al., 2014). Similarly, we found that patients who 

underwent BDLUA had significantly shorter hospital 

Variables 

BDLUA Group OBDL Group  
n=(80) n=(118) 

Preoperative Postoperative Preoperative Postoperative p 

VAS Score 62.06±4.48 26.81±4.74 61.12±4.85 23.06±7.50 0.21 

Walking Times 21±3.4min 58±4.8min 19±3.2min 56±5.3min 0.33 

Complication  9  13 0.098 

İatrogenic Spondylolisthesis  4  5 0.099 

Hospital Stay 1.54±0.44day 3.72±1.02day 0.032* 

Blood Loss 78.3±23.4ml 183.7±72.4ml 0.024* 

Operation Time 117±19.4min 112±17.2 min 0.085 

*p < 0.05, statistically significant 
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stays than those who underwent OBDL. This suggests 

that the unilateral approach may lead to faster recovery 

and reduced healthcare costs. 

Blood loss during surgery is another important 

consideration, as significant blood loss may require 

transfusion and can have complications. Previous 

studies have shown that BDLUA has less intraoperative 

blood loss than OBDL ( Kayalar et al., 2019; Yaman et 

al., 2015). This study found that patients with BDLUA 

experienced significantly lower blood loss than those 

who underwent OBDL. This indicates that the unilateral 

approach may be a safer option with reduced blood loss 

and potential transfusion requirements.  

Complications are a critical factor to consider in any 

surgical procedure, and dural tears are commonly 

reported in surgeries for lumbar spinal stenosis. A recent 

systematic review conducted by Fourney et al. (2010)  

indicates that the current literature does not support the 

notion that less invasive lumbar surgery for posterior 

lumbar decompression reduces the incidence of 

complications, such as reoperation, dural tears, 

cerebrospinal fluid leaks, nerve injuries, and infections 

when compared to open techniques. In our study, 4 cases 

of durotomy were observed in the group that underwent 

BDLUA, while 5 cases of durotomy were observed in 

the group that underwent OBDL, which were primarily 

repaired. However, 3 patients who had a durotomy had 

previously received lumbar epidural steroid injections, 

which may have caused the dura to adhere to the flavum 

above it. This could be due to multiple attempts to locate 

the epidural space, which increases the risk of epidural 

scarring and fibrosis. Therefore, when evaluating 

patients for spinal decompression surgery, the surgeon 

should check for a history of previous epidural steroid 

injections and be extra cautious when removing the 

flavum from the dura. Our study found no significant 

difference in the incidence of dural tears between the 

two groups. Moreover, the two techniques had similar 

complications, such as infection, hematoma, deep vein 

thrombosis, and temporary motor deficit. 

One of the potential drawbacks of BDLUA is that it may 

require a significant amount of time to become 

proficient due to its challenging learning curve (Parikh 

et al., 2008). Operation time is essential in neurosurgical 

practice, as longer surgical times can increase costs and 

potentially lead to more complications. However, our 

study showed no significant difference in surgery time 

rates between cases treated with BDLUA and those 

treated with OBDL techniques. This may be attributed 

to the fact that the procedures in this study were 

performed by a single surgeon with advanced 

experience using both BDLUA and OBDL techniques, 

thus resulting in a shorter learning curve for BDLUA. 

Limitations of study 

There are several limitations to our research. Firstly, our 

study only included a few patients from a single center. 

Secondly, the indications for the surgical technique 

were limited to lumbar spinal stenosis. Further research 

with more extended follow-up periods and larger sample 

sets is required to confirm the current findings. 

 

CONCLUSION 

In conclusion, our study shows that both bilateral 

decompressive lumbar laminectomy via unilateral 

approach and open bilateral lumbar laminectomy are 

effective surgical techniques for LSS. Patients treated 

with a BDLUA and OBDL had similar results regarding 

operative complications, VAS scores, walking time, 

operation time, and iatrogenic spondylolisthesis rates at 

follow-up. However, the duration of hospitalization and 

the quantity of intraoperative blood waste were 

significantly shorter in patients treated with the 

unilateral approach. Surgeons should consider these 

factors when choosing the most appropriate technique 

for each patient. 
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ABSTRACT 

Objective: The study was carried out to determine the relationship between attitude towards sexuality and anxiety during 

pregnancy. Materials and Methods: The study sample consisted of voluntary pregnant women throughout Turkey who 

participated in the online survey and met the specified criteria. This relationship-seeking and descriptive study was conducted 

online with 268 pregnant women between November 2022 and March 2023. In this context, the random sampling method was 

used. The survey form prepared by the researchers, the Pregnancy Sexuality Attitude Scale and the Pregnancy-Related Anxiety 

Scale were used in the study. Results: It was found that the attitudes of pregnant women towards sexuality during pregnancy 

were moderately positive and they had moderate anxiety. It was determined that there is a negative relationship between positive 

beliefs about sexuality during pregnancy and approval of sexuality during pregnancy and the anxiety level of pregnant women, 

and a positive relationship between anxiety about sexual intercourse during pregnancy and anxiety level (p<0.05). Conclusion: 

The findings of the study show that there is a relationship between the attitude towards sexuality during pregnancy and anxiety 

about pregnancy. All health professionals, especially midwives working in primary health care institutions, should include the 

issue of sexuality in pregnancy follow-up. 

Keywords: Pregnancy, Sexuality, Anxiety. 

 

 

Gebelikte Anksiyete ile Cinselliğe Yönelik Tutum Arasındaki İlişki 

 
ÖZ 

Amaç: Çalışma gebelik döneminde cinselliğe karşı tutum ile anksiyete arasındaki ilişkiyi belirlemek amacıyla 

gerçekleştirilmiştir. Gereç ve Yöntem: Araştırmanın örneklemini Türkiye genelinde çevrimiçi ankete katılan ve belirlenen 

kriterlere uygun gönüllü gebeler oluşturmuştur.  İlişki arayıcı ve tanımlayıcı tipte yapılmış bu çalışma, Kasım 2022-Mart 2023 

tarihleri arasında çevrimiçi olarak 268 gebe ile yürütülmüştür. Bu kapsamda kolayda örnekleme yöntemi kullanılmıştır. 

Araştırmada araştırmacıların oluşturduğu anket formu, Gebelikte Cinselliğe Karşı Tutum Ölçeği ve Gebelikle İlişkili Anksiyete 

Ölçeği kullanılmıştır. Bulgular: Gebelerin gebelikte cinselliğe karşı tutumlarının orta düzeyde olumlu olduğu ve orta düzeyde 

anksiyeteye sahip oldukları bulunmuştur. Gebelikte cinselliğe yönelik inançların olumlu olması ve gebelikte cinselliği 

onaylama ile gebelerin anksiyete düzeyi arasında negatif, gebelikte cinsel birleşmeye yönelik kaygı ile anksiyete düzeyi 

arasında pozitif bir ilişki olduğu belirlenmiştir (p<0.05). Sonuç: Araştırmadan elde edilen bulgular, gebelikte cinselliğe karşı 

tutum ile gebeliğe ilişkin anksiyete arasında ilişki olduğunu göstermektedir. Birinci basamak sağlık kuruluşlarında görev alan 

ebeler başta olmak üzere tüm sağlık profesyonelleri gebelik izlemlerinde cinsellik konusuna yer verilmelidir. 

Anahtar Kelimeler: Gebelik, Cinsellik, Anksiyete. 
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INTRODUCTION 

Pregnancy is one of the most important turning points 

in a woman's life. Pregnancy is a physical and 

psychological challenge for both the mother and the 

father-to-be (Aksoy et al., 2019). During this time, 

there are social, psychological and physiological 

changes in women's lives (Khalesi et al., 2018; Çevik 

& Yanıkkerem, 2020). These changes cause different 

psychological reactions in pregnant women (Baran et 

al., 2020; Arali & Öztürk, 2022). Although pregnancy 

is welcomed with joy by women, it is sometimes seen 

as an anxious process (Arslan & Okçu, 2019). Sexual 

life is subject to fluctuations due to the psychological 

changes during pregnancy (Güney & Bal, 2023; Oche 

et al., 2020). However, sexuality is influenced by many 

factors in addition to sexual activity, living 

environment, beliefs and attitudes (Güney & Bal, 2023; 

Aksoy et al., 2019). 

According to the World Health Organization, it is 

described as a fundamental aspect of being human 

(World Health Organization, 2022). Furthermore, 

sexuality encompasses gender identities, roles, sexual 

orientation, eroticism, pleasure and reproduction 

(World Health Organization, 2022). Sexual attitudes 

related to sexuality are shaped by the environment, 

laws, traditions, social value judgments, social status 

and religious beliefs in which people live (Evangelista 

et al., 2019). Sexual attitudes are closely linked to 

sexual interest (Evangelista et al., 2019). 

Anxiety is another factor that influences attitudes 

towards sexuality, especially during pregnancy (Phan 

et al.,. 2021). It has been found that as anxiety 

increases, women adopt an avoidant attitude towards 

sexuality during pregnancy (Güney & Bal, 2023; Oche 

et al., 2023; Phan et al., 2021; Branecka-Woźniak et al., 

2020). This situation has been shown to have a negative 

impact on couples' sex lives (Branecka-Woźniak et al., 

2020; Bilge et al., 2021). However, no study was found 

in the literature on the relationship between attitudes 

towards sexuality during pregnancy and anxiety. The 

study was conducted to determine the relationship 

between attitudes towards sexuality and anxiety during 

pregnancy. 

 

MATERIALS AND METHODS 

Study type 

The research is relational and descriptive, and the 

population of the research consists of all women who 

were pregnant between November 2022 and March 

2023.  

Study group 

Random sampling method, one of the non-probability 

sampling methods, was used to select the sample. In the 

non-probability sampling method, sample selection is 

based on the researcher's preferences or certain 

characteristics of the population rather than a specific 

plan or random selections. The researcher selected the 

sample to be representative of the population. The 

study was announced to all pregnant women 

throughout Türkiye and volunteers were encouraged to 

participate. The sample size was calculated using the 

G*Power 3.1.7 program to 268 pregnant women with 

a power of 80% within a deviation of 2 points from the 

known value (30.53± 6.49) (Duman et al., 2021). The 

minimum number of pregnant women expected to be 

reached in the study was 268, and the study was 

terminated when this number was reached. All women 

who consented to the online survey between the 

indicated dates, were open to communication, literate, 

pregnant for the first time, at least 18 years of age, 

healthy with a single fetus, pregnant women who had 

no psychiatric illness, and volunteered to participate in 

the study were included. 

Data collection tools 

Personal information form 

The questionnaire form was created by the researchers 

by scanning the literature and consists of 12 questions 

about socio-demographic characteristics, obstetric 

characteristics and sexual experiences (Sezer et al., 

2021; Kurt and Aslan, 2020). The survey was created 

online. Link: 

https://docs.google.com/forms/d/e/1FAIpQLSca1bqX

TFMghJLMPVUjceUNtHEcNLlF5YdGaf6ouwX4sW

cNtw/viewform?pli=1 

And shared through the researchers' social media 

accounts (Facebook, Instagram, Whatsapp). Before the 

online survey was launched, a checkbox was set up for 

women to give consent to participate in the study, and 

after consent was given, questions were accessed 

Attitude Scale Towards Sexuality During Pregnancy 

This scale, developed by Sezer et al. in 2021, has been 

accepted as a valid and reliable tool consisting of 34 

items and 3 sub-dimensions for determining the 

attitudes of pregnant women and their spouses towards 

sexuality (Sezer et al., 2021). The subdimension 

"beliefs and values regarding sexuality during 

pregnancy” consists of 10 items (3, 4, 8, 9, 12, 13, 16, 

17, 19, 29); the subdimension "fear of sexual 

intercourse during pregnancy" consists of 9 items (7, 

10, 15, 18, 22, 25, 26, 27, 30); The subdimension 

"affirmation of sexuality during pregnancy" consists of 

15 items (1, 2, 5, 6, 11, 14, 20, 21, 23, 24, 28, 31, 32, 

33, 34). Positive statements were scored as "disagree at 

all"=''1'', "disagree"=''2'', "agree moderately"=''3'', 

"agree"=4, and "agree fully"=5, while negative 

statements; disagree at all"=''5'', "disagree"=''4'', "agree 

moderately"=''3'', "agree"=''2'', and "agree fully"='' It is 

scored as 1''. The scores that can be taken from the sub-

dimension "Fear of sexual composition during 

pregnancy" are in the range of 9-45 points, "Beliefs and 

values regarding sexuality during pregnancy" and the 

score that can be obtained from the sub-dimension 

"Affirmation of sexuality during pregnancy" are in the 

range of 15-75 points. With the total "Scale of attitudes 

towards sexuality during pregnancy" you can score a 

minimum of 34 and a maximum of 170 points. The 

higher the total score of the "Attitude Scale Towards 

Sexuality During Pregnancy", the more positive it is, 

and the lower the total score decreases, the more 

https://docs.google.com/forms/d/e/1FAIpQLSca1bqXTFMghJLMPVUjceUNtHEcNLlF5YdGaf6ouwX4sWcNtw/viewform?pli=1
https://docs.google.com/forms/d/e/1FAIpQLSca1bqXTFMghJLMPVUjceUNtHEcNLlF5YdGaf6ouwX4sWcNtw/viewform?pli=1
https://docs.google.com/forms/d/e/1FAIpQLSca1bqXTFMghJLMPVUjceUNtHEcNLlF5YdGaf6ouwX4sWcNtw/viewform?pli=1
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negative the attitude towards sexuality during 

pregnancy. 
Pregnancy-Related Anxiety Scale (PrAS) 

The Turkish reliability and validity study of the scale, 

which was developed by Brunton et al. in 2018, was 

conducted by Kurt and Aslan in 2020, reducing the 

number of items from 33 to 31, developing a scale with 

9 subdimensions as a result the Turkish validity and 

reliability studies (Kurt and Aslan, 2020). 

Subdimensions of the scale; “Worries About 

Childbirth” (items 1. 2. 3. 4. 5. and 6.), “Attitudes 

Towards Childbirth” (Items 11, 12 and 13), “Body 

Image Anxiety” (7. 8. 9 and Article 10) “Concern 

About Motherhood” (Articles 14, 15 and 16), 

“Acceptance of Pregnancy” (Articles 17, 18 and 19), 

“Attitudes toward health care workers” (Articles 23, 24 

and 25) ), “Anxiety Indicators” (Articles 20, 21 and 

22), “Avoidance” (Articles 26, 27 and 28) and “Fear of 

The Baby” (Articles 29, 30 and 31). The scale includes 

a 4-point Likert type assessment consisting of "Never: 

1", "Sometimes: 2", "Mostly: 3", "Very often: 4" 

options. The lowest was found to be 31 and the highest 

124 points across the scale. The items indicated in 

parentheses in the scale (11, 12, 13, 17, 18, 19, 23, 24, 

and 25) are scored in reverse order. After the 9 reverse-

scored items are translated, each sub-dimension is 

scored on its own, and the sum of the scores of all items 

in the score gives the "total scale score". As the score 

on the total scale increases, the level of pregnancy 

anxiety increases linearly. The Cronbach's alpha of the 

scale in the original study was reported as 0.92. In this 

study, the Cronbach's alpha value of the PrAS was 

calculated to be 0.89 (Kurt & Arslan, 2020)  

Dependent and independent variables 

The independent variables of this research are age, 

education, working status, husband age, spouse's 

employment status, smoking status, social security 

status, income perception and emotions about the 

upcoming birth, number of pregnancies, pregnancy 

trimesters, thinking that pregnancy affects sex life. The 

dependent variable is pregnancy related anxiety and 

attitudes towards sexuality. 

Statistical analysis 

Analysis of the data obtained from the study was 

performed using the Statistical Package for Social 

Science 25 (SPSS 25.0) program on the computer. Since 

the data did not have a normal distribution, the Kruskall 

Wallis test and the Mann Whitney U test were used for 

the analysis. The relationship between attitudes toward 

sexuality during pregnancy and pregnancy-related 

anxiety was determined by Pearson correlation analysis. 

Ethical considerations 

Permission for the study was obtained from the Non-

Invasive Research Ethics Committee of the Faculty of 

Health Sciences, Selcuk University. The pregnant 

women who agreed to participate in the study were 

informed about the study. They were informed that 

they had the right to withdraw from the study at any 

time during the study, and the informed consent form 

was forwarded to the participants and they were 

promised that their information would be kept 

confidential. 

 

RESULTS 

The mean age of the women participating in the study 

was 28.15±2.46 (min:20-max:40) and the mean 

gestational week was 32.95±3.72. The mean score of 

the scale of women's attitude toward sexuality during 

pregnancy was 86.72±14.11, and since the highest 

score that can be obtained on the scale is 170, it shows 

that the women have a moderately positive attitude 

toward sexuality during pregnancy (Table 1). The 

mean value of the inventory of pregnancy-related 

anxiety (PRAS) was 69.40±11.25, considering that the 

highest value that can be obtained with this scale is 

124, it can be said that the women's pregnancy anxiety 

is moderate (Table 2). 

Table 1. Women's attitudes towards sexuality in 

pregnancy scale sub-dimension and total mean 

scores. 

Variables Mean ±SS Min-Max  

Beliefs and Values 

Related to Sexuality in 

Pregnancy Sub-

Dimension Score 

18.59±7.45 9-45 

Anxiety Regarding 

Sexual Mating During 

Pregnancy 

Sub-Dimension Score 

20.96±7.54 9-45 

Sub-Dimensional Score 

of Confirming Sexuality 

in Pregnancy 

47.12±10.66 15-73 

Attitudes Towards 

Sexuality During 

Pregnancy Scale Total 

Score 

86.72±14.11 34-130 

 

Table 2. Women's pregnancy-related anxiety scale 

(PRAS) sub-dimension and total mean scores. 

Variables Mean ±SS Min-Max 

Birth-Related Concerns 14.76±4.52 6-24 

Attitudes Towards Birth 7.27±2.21 3-12 

Body Image Anxiety 6.51±2.53 4-16 

Worrying About 

Motherhood 

5.07±2.00 3-12 

Acceptance Of 

Pregnancy 

4.99±2.40 3-12 

Attitudes towards 

Health Personnel 

8.52±2.92 3-12 

Concern İndicators 6.10±2.29 3-12 

Avoidance 5.17±2.50 3-12 

Concerns Regarding the 

Baby 

5.44±2.34 3-12 

Scale Total Score 69.40±11.25 30-144 
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Table 3. The relationship between sociodemographic and obstetric characteristics of pregnant women, and Attitudes towards Sexuality in Pregnancy Scale and 

PRAS. 

 
Variables n % Attitudes towards Sexuality in 

Pregnancy Scale Mean ±Ss  

Pregnancy-Related Anxiety 

Scale Mean ±Ss  

Age 

 

18-30 years old 

31-45 years old 

P** 

180 

88 

67 

33 

87.82±14.07 (88)  

85.51±13.98 (86) 

0.27 

70.58±11.39 (71) 

67.75±10.04 (66) 

0.023 

Education 

 

Primary education 

High school 

University 

P* 

97 

82 

87 

36 

30 

34 

85.20±15.88 (86) 

88.56±14.65 (88) 

87.82±10.62 (87) 

0.429 

66.04±10.94 (66) 

72.10±9.61 (72) 

71.60±11.33 (71) 

0.001 

Working status 

 

Not working 

Working 

P** 

182 

86 

68 

32 

86.40±14.60 (88) 

90.11±13.63 (91) 

0.782 

68.56±10.81 (68) 

73.94±9.18 (75) 

0.010 

Husband Age 

 

18-30 years old 

31-45 years old 

P** 

140 

128 

52 

48 

88.55±14.12 (88) 

85.34±13.84 (86) 

0.080 

71.07±11.69 (71) 

68.00±9.97 (67) 

0.049 

Husband’s Working Status Yes 

No 

P** 

250 

18 

93 

7 

87.93±11.54 (85) 

87.00±14.22 (88) 

0.813 

65.40±10.39 (63) 

69.92±11.01 (70) 

0.057 

Smoking status 

 

Yes 

No 

P** 

21 

247 

7 

93 

85.80±15.44 (86) 

87.19±13.98 (88) 

0.582 

70.75±9.27 (70) 

69.48±11.16 (69) 

0.806 

Social security status Yes 

No 

P** 

207 

61 

77 

23 

 

87.62±13.54 (88) 

85.03±15.72 (88) 

0.556 

69.83±10.66 (69) 

68.98±12.26 (69) 

0.538 

Perception of Income 

 

Bad 

Middle 

Good 

P* 

42 

212 

14 

15 

79 

6 

85.02±17.14 (88) 

87.04±13.31 (87) 

95.40±12.62 (96) 

0.146 

65.75±13.76 (66) 

70.28±10.20 (70) 

72.90±11.23 (74) 

0.115 

Number of Pregnancies 

 

1 

2 

≥3 

P* 

110 

90 

68 

41 

33 

26 

87.58±12.40 (88) 

87.36±15.35 (90) 

85.78±14.89 (86) 

0.354 

71.13±11.12 (71) 

69.00±10.56 (69) 

68.09±11.30 (67) 

0.272 

Pregnancy trimesters 

 

1. Trimester 

2. Trimester 

3. Trimester 

P* 

39 

69 

160 

14 

25 

61 

85.34±16.57 (88) 

83.68±13.88 (86) 

88.91±13.29 (88) 

0.072 

67.28±10.49 (68) 

69.56±11.25 (70) 

70.19±11.01 (70) 

0.795 
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Table 3. (Continue). The relationship between sociodemographic and obstetric characteristics of pregnant women, and Attitudes towards Sexuality in Pregnancy 

Scale and PRAS. 

 

 

 

Table 4. Correlation coefficients of attitudes towards sexuality in pregnancy scale sub-dimension and total scores, and PRAS sub-dimension and total score. 

 
PRAS Sub-Dimensions PRAS 1. 

Sub-

Dimension 

PRAS  2. 

Sub-

Dimension 

PRAS   3. 

Sub-

Dimension 

PRAS  4. 

Sub-

Dimension 

PRAS   5. 

Sub-

Dimension  

PRAS  6. 

Sub-

Dimension 

PRAS 7. 

Sub-

Dimension 

PRAS  8. 

Sub-

Dimension 

PRAS  9.  

Sub-

Dimension 

PRAS  

Total 

Attitudes towards Sexuality in Pregnancy Scale 1. 

Sub- Dimensions 

p 

 

-0.153 

0.013 

 

-0.238 

0.000 

 

-0.075 

0.226 

 

-0.156 

0.010 

 

-0.172 

0.005 

 

-0.191 

0.002 

 

-0.219 

0.000 

 

-0.186 

0.002 

 

-0.711 

0.000 

 

-0.163 

0.008 

Attitudes towards Sexuality in Pregnancy Scale 2.  

Sub- Dimensions 

p 

0.242 

0.000 

0.168 

0.006 

0.124 

0.044 

0.224. 

0.000 

0.066 

0.284 

0.255 

0.000 

0.238 

0.000 

0.175 

0.004 

0.360 

0.000 

0.259 

0.000 

Attitudes towards Sexuality in Pregnancy Scale 3.  

Sub- Dimensions 

p 

-0.033 

0.590 

-0.289 

0.000 

-0.071 

0.251 

-0.022 

0.726 

-0.369 

0.000 

-0.075 

0.228 

-0.0.65 

0.296 

 

-0.055 

0.379 

-0.639 

0.000 

-0.173 

0.005 

Attitudes towards Sexuality in Pregnancy Scale  

Total Score 

p 

-0.253 

0.000 

-0.005 

0.933 

-0.153 

0.013 

-0.217 

0.000 

-0.160 

0.010 

-0.288 

0.000 

-0.193 

0.002 

-0.153 

0.013 

-0.398 

0.000 

-0.360 

0.000 

 
PRAS 1st sub-dimension: Birth-Related Fears, PRAS 2nd sub-dimension: Attitudes Regarding Childbirth, PRAS 3rd sub-dimension: Body Image Anxiety, PRAS sub-dimension 4:Maternity 

Anxiety, PRAS 5th subdimension: Acceptance Of Pregnancy, PRAS 6th subdimension: Attitudes Toward Health Care Workers, PRAS 7th subdimension: Indicators Of Anxiety, PRAS 8. 

sub-dimension: Avoidance Behaviour, PRAS 9th subdimension: Concern About The İnfant, Attitudes toward sexuality during pregnancy scale Subdimension 1: Beliefs And Values Regarding 

Sexuality During Pregnancy, Attitude scale toward sexuality during pregnancy 2nd subdimension: gender anxiety during pregnancy, Attitude scale towards sexuality during 

pregnancySubdimension 3: Affirmation Of Sexuality During Pregnancy 

 

 

 

Thinking that pregnancy affects sex life 

 

Yes 

No 

P** 

109 

159 

40 

60 

87.82±12.62 (87) 

86.54±14.95 (88) 

0.611 

70.69±10.98 (69) 

68.94±11.01 (70) 

0.380 

Emotions about the upcoming birth 

 

Positive 

Negative 

Complicated 

P* 

154 

7 

107 

57 

2 

41 

95.00±14.45 (90) 

86.10±14.65 (87) 

88.06±13.03 (88) 

0.227 

67.89±9.20 (67) 

83.20±25.83 (76) 

71.54±11.71 (72) 

0.007 
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Table 3 shows the association between the 

sociodemographic and obstetric characteristics of 

pregnant women and Attitude Scale Towards 

Sexuality During Pregnancy and PRAS. It was found 

that there was no association between women's 

attitudes toward sexuality during pregnancy and their 

sociodemographic characteristics. In examining the 

association between pregnancy anxiety and 

sociodemographic characteristics, women in the 18-

30 age group were compared to the other groups, 

women with high school diplomas compared to 

women with elementary and high school diplomas, 

women with spouses between the ages of 18-30 

compared to women who are not employed, and 

women who have negative view of the upcoming 

birth were compared to the others. Anxiety levels are 

found to be higher than those experiencing complex 

emotions. 

Table 4 shows the correlation coefficients for the 

Attitude Scale Towards Sexuality During Pregnancy 

subdimension and total score and for the PRAS 

subdimension and total score. A negative significant 

correlation was found between the 1st subdimension 

(beliefs and values regarding sexuality in pregnancy) 

of the Attitude Scale Towards Sexuality During 

Pregnancy and all other subdimensions except the 3rd 

subdimension of the pregnancy-related anxiety scale 

and the total score. It is observed that the level of 

anxiety decreases when attitudes about beliefs and 

values regarding sexuality in pregnancy are positive. 

It was found that with the increase in the 2nd 

subdimension of the Fear of Pregnancy Scale (fear of 

sexual coitus during pregnancy), all subdimensions 

and total scores of the Fear of Pregnancy Scale 

increased, with the exception of the 5th 

subdimension. This shows us that as the fear of sexual 

intercourse during pregnancy increases, the level of 

anxiety also increases. Attitudes toward sexuality in 

pregnancy Scale 3rd subdimension (affirmation of 

sexuality in pregnancy) PRAS It was found that there 

was a negative relationship between attitudes toward 

childbirth, acceptance of pregnancy, worries about 

the baby, and total anxiety score. It was found that 

there is a negative significant relationship between 

the total score of the Attitudes toward Sexuality in 

Pregnancy scale and all other sub-dimensions except 

the 2nd sub-dimension PRAS and the total score. 

 

DISCUSSION 

The data obtained from this study shed light on the 

sexual attitudes and fears of expectant mothers during 

pregnancy. In our study, it was found that expectant 

mothers' attitudes towards sexuality during 

pregnancy were moderately positive. However, 

women were found to have an avoidant attitudes 

towards sexuality because of the increase in 

discomfort and dyspareunia and because they do not 

perceive sexual intercourse as safe during pregnancy 

(Güney & Bal, 2023; Phan et al., 2021). In addition, 

studies have shown that sexual life during pregnancy 

between couples is negatively affected (Mutlu & 

Güleroğlu, 2023; Uğurlu et al., 2023; Özgan Çelikel 

& Bulut, 2019). It is assumed that the level of 

education, sociocultural characteristics and the week 

of pregnancy of the pregnant women influence this 

situation (Özçoban & Dilcen, 2022; Gümüşay et al., 

2021; Özgan Çelikel & Bulut 2019; Oche et al, 2020). 

However, in our study, sociodemographic 

characteristics and gestational week had no effect on 

attitudes towards sexuality during pregnancy. And 

although the women experienced a decrease in sexual 

desire, they continued to have sexual intercourse to 

satisfy their partners (Özgan Çelikel & Bulut 2019; 

Oche et al., 2020). 

It has been found that there is a relationship between 

changes in sex life and anxiety in pregnant women 

(Güney & Bal, 2023). In our study, it was found that 

there is a relationship between age, sociodemographic 

characteristics, thoughts about impending labor and 

anxiety. In studies similar to our study, there is a close 

association between sociodemographic 

characteristics and anxiety (Effati-Daryani et al., 

2021; Bilge et al., 2021). In particular, socioeconomic 

status can increase anxiety (Effati-Daryani et al., 

2021). Another factor that influences anxiety is the 

interruption of sex life (Effati-Daryani et al., 2021). 

The study found that the quality of sex life increases 

marital satisfaction and reduces anxiety (Effati-

Daryani et al., 2021). However, in the study 

conducted by Hajnasiri et al. it was found that 

pregnancy trimesters were not affected by anxiety 

depending on sex life (Hajnasiri et al., 2018). In our 

study, it was found that the anxiety of pregnant 

women was at a moderate level. Another important 

finding of the study is that there is a negative 

relationship between positive beliefs about sexuality 

during pregnancy and approval of sexuality during 

pregnancy and anxiety levels of pregnant women and 

a positive relationship between anxiety about sexual 

intercourse during pregnancy and anxiety levels. 

Similar to our study, the literature states that 

decreased sexual desire and fear of sexual intercourse 

increase the level of anxiety (Güney & Bal, 2023; 

Demir et al., 2023). 

In a study conducted by Özçoban and Dilcen, it was 

found that most couples consider sexual intercourse 

during pregnancy to be safe (Özçoban & Dilcen, 

2022). In another study, although a relationship was 

found between the perception of body image and 

sexual functions of pregnant women, in contrast, a 

healthy sexual life was found in their spouses due to 

a positive body image (Gümüşay & Erbil, 2021). As 

in our country, in both Muslim countries and some 

non-Muslim countries, sexuality between spouses is 

not discussed and is seen taboo (Özçoban & Dilcen, 

2022; Zhang et al., 2021; Effati-Daryani et al., 2021; 

Phan et al., 2021). However, studies have found that 

conversations about sexuality between spouses, 

access to correct information in the pre-conceptual 

phase, marital harmony between couples and attitudes 
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towards sexuality during pregnancy reduce anxiety 

by positively influencing it (Özçoban & Dilcen, 2022; 

Effati-Daryani et al., 2021; Bilge et al., 2021).  

Limitations of the Research 

The data obtained in the research is limited to the 

information provided by the expectant mothers. 

 

CONCLUSION 

The results of the study show that there is an 

association between attitudes toward sexuality during 

pregnancy and fear of pregnancy. Among health 

professionals, especially midwives working in 

primary health care facilities on this issue, the topic 

of sexuality should be included in pregnancy 

examinations. Studies should be conducted to reduce 

the fears of expectant mothers regarding sexuality and 

pregnancy-related fears in the areas of 

misinformation, sexual life during pregnancy, and 

psychology of pregnancy. Pregnancy-related fears 

should be identified, especially among expectant 

mothers. It is foreseeable that pregnant women and 

future generations will develop healthy sexual 

behavior by ensuring that they have sufficient 

knowledge and materials about sexual life during 

pregnancy. In addition, further studies are needed to 

determine the attitudes of expectant mothers toward 

sexuality during pregnancy in our country. 
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ABSTRACT 

Objective: This research was conducted in order to determine the effect of the mother's sense of security at the end of 

childbirth on both breastfeeding self-efficacy and postpartum depression in the mother. Method: The analytical-cross-

sectional research was carried out on 340 puerperas admitted to a public hospital in the south of Turkey. The data for this 

study were collected using the puerperal women information sheet (PWIS), the Mothers’ Postnatal Sense of Security Scale 

(MPSSS), the Edinburgh Postnatal Depression Scale (EPDS), and the Breastfeeding Self-Efficacy Scale-Short Form 

(BSES-SF). Results: It was determined that the average age of the participants was 27.92 ± 5.12, 40.2% of the educational 

status was bachelor's degree and above, 71.1% of them were not working. The mean scale scores of the mothers were 

47.86 ± 10.36 for MPSSS, 53.69 ± 11.23 for BSES-SF, and 8.79 ± 5.67 for EPDS. The sub-scale scores for MPSSS were 

as follows: Empowering behaviors: 16.75 ± 5.10, General well-being: 11.18 ± 3.49, Affinity Within the Family: 11.82 ± 

3.40, and Breastfeeding: 8.11 ± 2.53. Empowering behaviors scores were found to be moderately positively correlated with 

Affinity Within the Family, Breastfeeding, and BSES-SF scores (p = 0,001). Additionally, General Well-Being scores 

showed a statistically significant moderate positive correlation with Affinity Within the Family, MPSSS, and EPDS scores 

(p = 0,001). Conclusion: The results revealed that mothers’ higher postnatal sense of security positively affects their 

breastfeeding self-efficacy and reduces the risk of postpartum depression. It may be recommended that midwives/nurses 

identify the factors affecting the mother's postpartum sense of security and develop practices to increase the feeling of 

security. 

Keywords: Postpartum, Depression, Breastfeeding, Self Efficacy, Sense of Security. 
 

Annenin Doğum Sonu Güvenlik Hissinin Emzirme Öz Yeterliliğine ve  

Postpartum Depresyon Düzeyine Etkisi 
ÖZ 

Amaç: Bu araştırma, annenin doğum sonu güvenlik hissinin emzirme öz yeterliliğine ve postpartum depresyon düzeyine 

etkisini belirlemek amacıyla gerçekleştirilmiştir. Yöntem: Analitik-kesitsel türde planlanan araştırma Türkiye'nin 

güneyinde, bir kamu hastanesine başvuran 340 lohusa üzerinde yürütülmüştür. Veriler, Kişisel Tanıtım Formu, Annelerin 

Doğum Sonu Güvenlik Hisleri Ölçeği (ADSGHÖ), Edinburgh Doğum Sonrası Depresyon (EDSDÖ) ve Emzirme Öz-

Yeterlilik Ölçeği (EÖYÖ) kullanılarak toplanmıştır. Bulgular: Katılımcıların yaş ortalamasının 27.92 ± 5.12, eğitim 

durumunun % 40.2' sinin lisans ve üstü mezunu olduğu, % 71.1'inin çalışmadığı belirlenmiştir. Annelerin ADSGHÖ ölçek 

puanı ortalaması 47.86 ± 10.36, EÖY ölçek puanı ortalaması 53.69 ± 11.23, EPDÖ  ölçek puanı ortalaması  8.79 ± 5.67 

olduğu, ADSGHÖ ölçeği alt boyutları; Güçlendirici Davranış 16.75 ± 5.10, Genel İyilik 11.18 ± 3.49, Aileye Bağlılık 

11.82 ± 3.40, Emzirme 8.11 ± 2.53 olarak bulunmuştur. Güçlendirici davranış puanı ile aileye bağlılık, emzirme ve EÖY 

puanı arasında pozitif yönde orta düzeyde istatistiksel olarak anlamlı ilişki saptanmıştır (p = 0,001). Genel iyilik puanı ile 

aileye bağlılık, ADSGHÖ, ve EPDÖ puanı arasında pozitif yönde orta düzeyde istatistiksel olarak anlamlı ilişki 

belirlenmiştir (p = 0,001). Sonuçlar: Annenin doğumu sonu güvenlik hissi arttıkça,  emzirme öz yeterlilik duygusu pozitif 

yönde etkilendiği ve doğum sonu postpartum deprasyon riskini azalttığı belirlenmiştir. Ebe/hemşirelerin, annenin doğum 

sonu güvenlik hissini etkileyen faktörleri belirlemesi ve güvenlik hissini artırmaya yönelik uygulamaları geliştirmesi 

önerilebilir. 

Anahtar Kelimeler: Doğum Sonrası, Depresyon, Emzirme, Öz Yeterlilik, Güvenlik Hissi 
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INTRODUCTION 

The postpartum period is a critical phase 

characterized by significant changes for all family 

members. Increased workload and higher levels of 

stress among mothers should be evaluated and 

employing the obtained results, they should be 

provided with proper management skills to better 

manage this period (Sırlı, 2020). Mothers who 

acquire skills to manage the postpartum period feel 

safer and, as a result, can establish stronger 

communication with their babies and family 

members. Furthermore, being supported by family 

members, mothers feel peaceful, happy, and safe, 

which enables them to build more positive 

relationships with others (Sırlı, 2020; Taşkın 2016). 

Mothers’ postnatal sense of security has become a 

prominent topic of discussion in recent times (Aksoy 

Derya, Erdemoğlu, Özşahin & Karakayalı, 2019). 

From a personal standpoint, safety is acknowledged 

as a fundamental human need that must be fulfilled 

to guarantee a high quality of life. When mothers go 

through the journey of parenthood, they encounter 

physical and psychosocial changes that are often 

accompanied by feelings of uncertainty and 

insecurity. To effectively support the safety needs of 

mothers, it is crucial to comprehend how they 

express and interpret their feelings of safety (Werner 

Bierwisch, Pinkert, Niessen, Metzing & Hellmers, 

2018). However, very few studies were carried out 

about the topic (Baykal & Karakoç, 2021; Aksoy 

Derya et al., 2019).  

The sense of security is deemed crucial for 

postpartum mothers as it plays a significant role in 

the continuation of breastfeeding (Sırlı, 2020). Both 

local and global health organizations recommend 

initiating breastfeeding within the first half hour 

after birth, exclusively providing newborn babies 

with breast milk in the initial six months, with 

continuing breastfeeding during a minimum of two 

years alongside the introduction of complementary 

foods (Alb, Theall, Jacobs, & Bales, 2017). 

Breastfeeding is important in terms of health and 

sustainable development goals (Duman & Gölbaşı, 

2022). Perception of breastfeeding self-efficacy 

represents mothers' efforts to breastfeed her baby, 

her emotional preparedness for breastfeeding, and 

her thoughts regarding breastfeeding. In other 

words, it reflects the mother's ability to overcome 

potential challenges encountered during 

breastfeeding. However, the stress and emotional 

turmoil that often accompany the experience of 

being a first-time mother can impede the 

continuation of successful breastfeeding (İnce et al., 

2017). A low sense of security among postpartum 

mothers is associated with an elevated risk of 

postpartum depression and an increased likelihood 

of experiencing disruptions in the bond between the 

mother and baby (Schaming & Wendland, 2023). 

When a mother feels secure, the bond between them 

tends to be healthier, stronger, and established at an 

earlier stage. This factor plays a crucial role in the 

continued practice of breastfeeding (Palmer, 

Carlsson, Brunt,  & Nystrom, 2014). 

During the 6-week postpartum period, mothers 

experience significant physiological and 

psychological changes (Aslan & Ege, 2016). 

Postpartum depression (PPD) is a psychiatric 

disorder that typically emerges within the second to 

sixth week following childbirth (Mikšić, Uglešić, 

Jakab, Holik, Milostić Srb, & Degmečić, 2020). 

Mothers who experience PPD are more likely to 

discontinue breastfeeding earlier compared to those 

who do not have depression (Woldeyohannes et al., 

2021). Breastfeeding has a positive psychological 

impact on mothers, as it enhances their overall well-

being, self-efficacy, and strengthens their bond with 

their babies (Gila Diaz, Carrillo, López de Pablo, 

Arribas & Ramiro-Cortijo, 2020). Moreover, studies 

have reported that postpartum depression (PPD) 

occurs less frequently in breastfeeding women. 

Breastfeeding has been associated with reduced 

neuroendocrine stress responses, which contribute to 

the protection of the mother's psychological well-

being (Mikšić et al., 2020). Hence, the support 

provided by midwives and health professionals is 

very important to protect the mental health and 

psychological well-being of postpartum mothers 

(Coxon, et al., 2020; Matvienko Sika, Meedya & 

Ravaldi, 2020; Viaux, Maurice, Cohen & Jouannic,  

2020 ). 

An insufficient sense of security during the early 

postpartum period can contribute to heightened 

mental distress, such as anxiety and depression 

(Schaming & Wendland, 2023; Persson & Kvist, 

2014 ). According to a previous report, the sense of 

security was found to be negatively associated with 

the postpartum period. Therefore, increasing the 

sense of security among mothers would be a 

significant intervention in reducing the risk of 

depression. Additionally, the perception of a 

mother's sense of security is considered a 

determinant of PPD (Baykal & Karakoç 2021). 

Persson & Kvist (2014) conducted a study that 

examined the relationship between the mothers' 

feelings of security, as well as postpartum anxiety 

and depression. Their findings revealed moderate 

negative correlations between feelings of security 

and both postpartum anxiety and depression 

(Persson & Kvist, 2014). 

To our knowledge, there has been no prior 

investigation into the impact of mothers' sense of 

security on both self-efficacy and postpartum 

depression within a single study. Hence, the goal of 

this research is to reveal the effect of mothers' 

feelings of security on self-efficacy and postpartum 

depression.  

 

MATERIALS AND METHODS 

Research design 

An analytical cross-sectional study was designed.  

https://www.sciencedirect.com/science/article/pii/S0266613822003059#bib0054
https://www.sciencedirect.com/science/article/pii/S0266613822003059#bib0015
https://www.sciencedirect.com/science/article/pii/S0266613822003059#bib0037
https://www.sciencedirect.com/science/article/pii/S0266613822003059#bib0037
https://www.sciencedirect.com/science/article/pii/S0266613822003059#bib0057
https://www.sciencedirect.com/science/article/pii/S0266613822003059#bib0057
https://www.sciencedirect.com/science/article/pii/S0266613822003059#bib0054
https://www.sciencedirect.com/science/article/pii/S0266613822003059#bib0047
https://www.sciencedirect.com/science/article/pii/S0266613822003059#bib0047


Öztaş et al.                                                                                                                      Postnatal Sense Of Security 

 

 

BAUN Health Sci J, 2024; 13(2): 465-472 467 

 

Place and time 

The study was carried out in the puerperal ward of a 

state hospital in southern Turkiye between March 

and June 2023. 

Sample 

For calculating sample size, G*Power 3.1.9.7 

software was employed (Faul, Erdfelder, Lang and 

Buchner, 2007). To estimate the sample size, the 

medium effect size suggested by Cohen (1988) was 

considered. The effect size was found to be f = 0.25, 

with a confidence interval of 80% (Polit & Beck, 

2017), and the margin of error was calculated as 5%. 

Based on the calculations, the recommended sample 

size for the study was found to be 310 women. 

However, to account for potential data loss 

(estimated at 10%), the sample size was decided as 

340. Consequently, the sample for the study 

comprised 340 puerperal women who willingly 

agreed to participate and met the inclusion criteria. 

The selection of puerperal women from the target 

population was conducted using the improbable 

accidental sampling method. 

Data collection tools 

Puerperal women information sheet (PWIS) 

This sheet was developed by the researchers referred 

to the literature for the purpose of data collection on 

the demographic characteristic and obstetric history 

of the participants (Aksoy Derya et al., 2019; 

Persson & Kvist, 2014). 

Mothers’ postnatal sense of security scale (MPSSS) 

The scale was prepared by Persson and Kvist 2007. 

The instrument comprises 18 items assessed using a 

4-point Likert-type scale (1 = strongly disagree, 2 = 

agree somewhat, 3 = agree quite a lot, 4 = strongly 

agree). The validity and reliability studies for the 

Turkish translation of the MPSSS were carried out 

by Geçkil et al. (2016). The scale has four 

dimensions namely, a perception of empowering 

behavior from midwives/nurses, a sense of general 

well-being, a perception that breastfeeding was 

manageable, and a feeling of affinity within the 

family. Items 7, 8, 9, and 11 were reverse-coded. 

The instrument allows for scores ranging from a 

minimum of 18 to a maximum of 72. Higher scores 

indicate a higher sense of security. The Cronbach’s 

alpha of the total scale was found to be 0.84 (Geçkil, 

Koçak, Aslan & Ege, 2016). In the current research, 

Cronbach’s alpha was computed to be 0.90. 

The Edinburgh Postnatal Depression Scale 

(EPDS) 

This tool was prepared by Cox (1987) to measure 

postnatal depression. The validity of the Turkish 

translation of the EPDS was carried out by 

Engindeniz et al. (1996). The scale comprises 10 

items. The participants mark their choices on a 4-

point Likert-type scale varying from 0 to 3. The total 

scale score is derived by summing the scores of all 

the items, resulting in a range of 0 to 30. Postnatal 

depression risk increases as the scale score increases 

(Arslan, 2012). The Cronbach’s alpha of EPDS was 

0.79. However, Cronbach's alpha was found to be 

0.90 in the current study. 

The breastfeeding self-efficacy scale-short form 

(BSES-SF) 

The Breastfeeding Self-Efficacy Scale-Short Form 

was prepared by Dennis and Faux (1999) as a tool to 

assess breastfeeding self-efficacy. The scale was 

later revised and condensed to include 14 items 

(Dennis, 2003). This tool is rated on a 5-point Likert 

scale. Scale scores range from 14 to 70. 

Breastfeeding self-efficacy increases as the scale 

score increases (Dennis, 2003 ). The Breastfeeding 

Self-Efficacy Scale-Short Form was adapted to the 

Turkish language by Aluş Tokat et al. (2010). They 

reported the Cronbach’s alpha of the scale as 0.86 

(Aluş Tokat, Okumus & Dennis, 2010). In the 

current study, it was computed as 0.95. 

Data collection 

The data of this study were collected over two 

stages. In the first stage, the participants responded 

to the PWIS and MPSSS in a face-to-face manner at 

the specified institution, with researchers present. 

The data collection took place at a convenient time 

for the mothers and their babies and lasted about 15-

20 minutes. In the second stage, EPDS and BSES-

SF were transferred to Google Forms. Starting from 

the 10th day after giving birth, the participant 

mothers filled out the EPDS and BSES-SF online 

using Google Forms.  

Analysis of the data 

The data analysis performed on SPSS (IBM 

Statistical Package Program) v 25. Descriptive 

statistics were presented as numbers, percentages, 

means, standard deviations, medians, and min/max 

values. T-test was conducted for two-group 

comparisons with normally-distributed data. 

Conversely, Mann-Whitney U tests were conducted 

for data that did not follow a normal distribution. 

The statistical significance level employed in the 

analysis was established at p = 0.001. In the analysis 

of the relations between the variables, Spearman’s 

rank correlation coefficient was employed since the 

normal distribution was not achieved. 

Ethical considerations  

This study adhered to the principles of the Helsinki 

Declaration. Before the study, approval was received 

from the Ethics Committee of Non-Interventional 

Researches of Kahramanmaraş Sütçü İmam 

University Health Practice and Research Hospital 

(Protocol no: 2023/03). Participants were briefed on 

the study's objectives, the voluntary nature of 

participation, and their consent was obtained through 

both written and verbal means. 

 

RESULTS 

Participants’ sociodemographic characteristics are 

given in Table 1. Participants’ mean age was 27.92 ± 

5.12 years, 40.2% had an undergraduate or higher 

education, 71.1% were unemployed, 39.3% had 

spouses with an undergraduate or higher education, 

https://www.sciencedirect.com/science/article/pii/S0266613819302189?casa_token=mW2acAmuwU4AAAAA:7vcjvcO7v2JrKT-qHEFFEJMAXjQSQH0rnPU_7ocTkEx3tSgTibFOj_ZF5Q9kXTEeFbJdCNFYAA#bib0017
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94.8% had spouses employed, 57.8% reported an 

income matching their expenses, and 89.9% 

belonged to a nuclear family.  

She distribution of the participants' pregnancy and 

fertility characteristics is shown in Table 2. Of the 

women, 74.3% had a planned pregnancy, 67.9% had 

no health problems during pregnancy, 55.8% 

received regular prenatal care during their last 

pregnancy, 45% had a normal delivery, 63.3% 

received training about the postpartum period, 

88.4% received support from their family during the 

postpartum period, 92.5% reported having good 

communication with their spouses after birth, 83.5% 

had a postnatal baby weight of 2500 g and above, 

55.2% had a female baby. In addition, the mean 

number of pregnancies was found to be 2.20 ± 1.41.

 

 

Table 1. Participants' sociodemographic characteristics (n = 346). 

 
Characteristics    

 Mean ± sd Min – Max 

Age 27.92 ± 5.12 18 - 43 

Spouse age 3.17 ± 5.57 21 – 55  

Educational Status n. % 

Primary education 50 14.50 

Secondary school 71 20.50 

High school 86 24.90 

Undergraduate or higher education 139 40.20 

Working Status 

Yes 100 28.90 

No 246 71.10 

Spouse Education Status   

Primary education 32 9.20 

Secondary school 67 19.40 

High school 111 32.10 

Bachelor's degree or higher 136 39.30 

Spouse Working Status 

Yes 328 94.80 

No 18 5.20 

Income Level 

Income more than expense 51 14.70 

Income is equal to expense 200 57.80 

Income less than expenses 95 27.50 

Family Structure 

Nuclear family 311 89.90 

Extended family 35 10.10 

Sd: standard deviation, Min-Max: minimum and maximum score, respectively
 

Table 2. Distribution of pregnancy and fertility characteristics of the participants (n = 346). 

 
Variables nn (%) 

Planned pregnancy 

Yes 257 74.30 

No 89 25.70 

Having a health problem in the last pregnancy 

Yes 111 32.10 

No 235 67.90 

Receiving regular antenatal care in last pregnancy 

Yes 153 44.20 

No 193 55.80 

Last delivery type 

Normal delivery 155 45 

Cesarean delivery 201 55 

Getting postpartum education   

Yes 127 36.70 

No 219 63.30 
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Table 2. (Continue) Distribution of pregnancy and fertility characteristics of the participants (n = 346). 

 
Receiving support from the family during the postpartum period 

Yes 306 88.40 

No 40 11.60 

Postpartum communication with spouse 

Good 320 92.50 

Bad 26 7.50 

Birth weight 

Less than 2500 grams 57 16.50 

2500 grams and above 289 83.50 

Baby Gender 

Girl 191 55.20 

Boy 155 44.80 

 Mean ± sd Min – Max 

Number of pregnancies 2.20 ± 1.41 0 – 8 

The number of living children 1.97 ± 1.28 0 – 9 

Sd: standard deviation, M: Median, Min-Max: minimum and maximum score, respectively. 

 

Descriptive statistics for the MPSSS, EPDS, and BSES-SF are 

presented in Table 3. The mean scale scores were 47.86 ± 10.36 

for MPSSS, 53.69 ± 11.23 for BSES-SF, and 8.79 ± 5.67 for 

EPDS. The sub-scale scores for the MPSSS were as follows: 

Empowering behaviors: 16.75 ± 5.10, General well-being: 

11.18 ± 3.49, Affinity Within the Family: 11.82 ± 3.4, and 

Breastfeeding: 8.11 ± 2.53.

Table 3. Descriptive statistics for the MPSSS, EPDS, and BSES-SF. 

 
Variables Mean ± sd Min/Max Cronbach’s α 

Empowering Behaviors 16.75 ± 5.10 5 - 24 0.94 

General Well-Being 11.18 ± 3.49 5 - 20 0.70 

Affinity Within the Family 11.82 ± 3.40 4 - 16 0.94 

Breastfeeding 8.11 ± 2.53 3 - 12 0.78 

MPSSS 47.86 ± 10.36 18 - 72 0.90 

BSES-SF 53.69 ± 11.23 14 - 70 0.95 

EPDS 8.79 ± 5.67 1 - 27 0.90 

Sd: standard deviation, M: Median. Min/max: minimum and maximum score, respectively. 

The findings regarding the correlation analysis for 

MPSSS, EPDS, and BSES-SF are presented in Table 4. 

Empowering behaviors were found to be moderately 

positively correlated with Affinity Within the Family, 

Breastfeeding, and BSES-SF scores (p = 0.001).  

A significant strong and positive relationship was 

observed between Empowering Behaviors and MPSSS 

scores (p = 0.001). However, a weak negative correlation 

was observed between Empowering Behaviors and EPDS 

scores (p = 0.001). 

Furthermore, General Well-Being scores were found to 

be moderately positively correlated with Affinity Within 

the Family, MPSSS, and EPDS scores (p = 0,001). 

Additionally, Affinity Within the Family scores were 

moderately positively correlated with Breastfeeding and 

BSES-SF scores (p = 0,001). Additionally, a strong and 

positive significant correlation was identified between 

Affinity Within the Family and MPSSS scores (p = 

0,001). 

A strong significant positive correlation was observed 

between Breastfeeding and MPSSS scores (p = 0.001). 

Furthermore, it was determined that Breastfeeding scores 

moderately positively correlated with BSES-SF and 

EPDS scores (p = 0,001). It was observed that a 

significant moderate and positive correlation exists 

between MPSSS and BSES-SF scores (p = 0.001). On the 

other hand, a significant moderate and negative 

correlation was identified between BSES-SF and EPDS 

scores (p = 0.001). 
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Table 4. Correlation analysis for MPSSS, BSES-SF, and EPDS. 

 

Points Value 
Empowering 

behavior 

General 

well-being 

Affinity 

within the 

family 

Breastfeeding MPSSS 
BSES-

SF 
EPDS 

Empowering 

behavior 

Rr   0,092 0,420  0,616  0,818  0,369  -0,250  

Pp   0,086 0,001* 0,001* 0,001* 0,001* 0,001* 

General well-being 
R     0,277  0,058 0,452  0,014 0,346  

P     0,001*  0,282 0,001* 0,801 0,001* 

Affinity within the 

family 

R       0,489  0,748  0,359  -0,060 

P       0,001* 0,001*  0,001*  0,265 

Breastfeeding 
R         0,720  0,345  -0,359  

P         0,001*  0,001*  0,001* 

MPSSS 
R           0,383  -0,200 

P           0,001*  0,063 

BSES-SF 

R             -0,278  

P             0,001*  

r; spearman rank correlation coefficient, * indicates significant relationship between the variables.

 

DISCUSSION 

This study was carried out to identify the impact of 

mothers’ postnatal sense of security on their 

breastfeeding self-efficacy and postnatal depression. 

The obtained results are believed to make a valuable 

contribution to the literature by revealing the impact of 

mothers’ postnatal sense of security on breastfeeding 

self-efficacy and postnatal depression, which are two 

important factors for both maternal and newborn health. 

The assessment of mothers' postnatal sense of security 

and its subdimensions is crucial for ensuring the 

provision of high-quality support and care to them 

(Geçkil et al., 2016). The achievable total score for 

MPSSS ranges from 18 to 72. In the current study, the 

mean MPSSS score was found to be 47.86 ± 10.36 

indicating a good level of sense of security. Similar 

findings were reported in prior studies (Koçak et al., 

2021; Velagic, Mahmutovic, and Brankovic, 2019). 

However, several reports found a higher postnatal sense 

of security scores (Aksoy Derya et al., 2019; Geçkil et 

al., 2016). The discrepancy in the results can be 

attributed to the postnatal care and support received by 

the participants after childbirth. Despite finding a good 

level of sense of security in this study, it can still be 

considered lower than the expected or desired level. For 

this reason, it is believed that enhancing spouse and 

family support for mothers, as well as improving the 

quality of midwifery care during the postpartum period, 

is important. By improving midwifery care, the 

healthcare services provided to mothers in hospitals can 

be enhanced, thereby promoting a greater sense of 

safety for mothers during the postpartum period. 

Supporting mothers with behaviors that promote self-

efficacy in the postpartum period can contribute to an 

increased sense of postnatal security (Kumral, 2021; 

Geçkil et al., 2016). Among the subdimensions of 

MPSSS, the highest mean score was observed in 

Empowering Behaviors, with a mean of 16.75 ± 5.10 

Similarly, in the previous studies, the highest mean 

score was observed in the Empowering Behaviors 

dimension (Baykal & Karakoç, 2021; Escribano, Oliver‐

Roig, Cano‐Climent, Richart‐Martínez, Persson and 

Juliá‐Sanchis, 2020). Supporting mothers with 

empowering behaviors of health professionals, 

especially midwives, would contribute to their sense of 

security. 

The EPDS scores were found to be moderately 

positively correlated with the “Affinity Within the 

Family” and “General Well-Being” dimensions of the 

MPSSS (p = 0,001). Literature findings indicated that 

disrupted general well-being would result in an 

increased risk for postpartum depression (Baykal & 

Karakoç, 2021; Akbari, Rahmatinejad, Shater, Vahedian 

& Khalajinia, 2020;). On the other hand, some previous 

studies reported that increased affinity within the family 

reduces the risk for postpartum depression and 

facilitates the mother's adaptation process to baby care 

(Zheng Sun, Aili, Yang & Gao, 2022; Baykal and 

Karakoç, 2021). Negative emotions such as inadequate 

postnatal sense of security, anxiety, and depression 

increase the risk of mental health disorders. 

Furthermore, anxiety and depression can be indicators 

of sense of insecurity (Schaming & Wendland, 

2023). Considering these studies, it is possible to argue 

that mothers with a higher sense of security might have 

lower depression risk (Escribano et al., 2020).  

Breastfeeding self-efficacy is related to mothers’ sense 

of efficacy emotions regarding breastfeeding their 

infants. Mothers’ breastfeeding self-efficacy also 

represents their knowledge and skills about 

breastfeeding (He & Namprom, 2022). The results of 

this study revealed a significant moderate positive 

relationship between MPSSS and BSES-SF scores. 

Consistent with this result, some studies reported that 

mothers with a higher postnatal sense of security exhibit 

higher breastfeeding self-efficacy (Kumral, 2021; Erol 

2020). It is possible that the increase in postpartum 

social support provided by midwives, nurses, and family 

relatives to mothers contributes to an enhanced sense of 

security among mothers. This, in turn, may increase 

their breastfeeding self-efficacy (He & Namprom, 
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2022). Moreover, a strong positive significant 

relationship was observed between breastfeeding and 

MPSSS total scores. This result indicates that mothers' 

sense of security is associated with breastfeeding. 

Limitations of the Research 

Since the research is cross-sectional and conducted in a 

single center. It may not be generalizable to all 

postpartum mothers. 

 

 CONCLUSION  

This study examined the impact of mothers’ postnatal 

sense of security on their breastfeeding self-efficacy and 

postpartum depression. The results showed that women 

had a sufficient level of postnatal sense of security and 

as their postnatal sense of security scores increase, their 

breastfeeding self-efficacy increased and reduces the 

level of postpartum depression. This study yielded 

significant findings that highlight the impact of the 

postnatal sense of security on breastfeeding self-efficacy 

and postpartum depression, which are two factors that 

play crucial roles in the health of both mothers and 

newborns during the postpartum period. Accordingly, 

interventions to increase mothers’ postnatal sense of 

security should focus on improving midwifery care 

services. As the primary healthcare professionals 

responsible for delivery services, midwives should 

demonstrate empowering behaviors that enhance the 

self-confidence of mothers. They should also provide 

appropriate care to address the health needs of mothers 

during the postpartum period. In addition, it is important 

to encourage fathers and other family members to 

participate in training programs about the postpartum 

period and increase their awareness of this subject. 

There is a need for national and international studies 

that include fathers with larger sample sizes to obtain 

more insights into the postnatal sense of security. 
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    ABSTRACT 

 

Sports injuries are frequently seen and this causes significant cost increase. Rehabilitation approaches have an important 

place in the treatment of sports injuries. Various rehabilitation methods have been applied to the athletes. Increasing 

technological developments today have also found a place in the field of rehabilitation. Increasing technology enables remote 

rehabilitation and increases participation in rehabilitation. Technology-based rehabilitation methods such as 

telerehabilitation have been applied in various populations, but studies on the use of telerehabilitation in athletes are very 

limited. Therefore, in this review, we aimed to summarize the literature on the telerehabilitation approach in orthopedic 

injuries with a high incidence in athletes. 
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Sporcularda Sık Görülen Ortopedik Yaralanmalarda Telerehabilitasyon 
 

 

 

ÖZ 

 

Spor yaralanmaları sıklıkla görülmekte ve bu durum ciddi maliyet artışlarına neden olmaktadır. Spor yaralanmalarının 

tedavisinde rehabilitasyon yaklaşımları önemli bir yere sahiptir. Sporculara çeşitli rehabilitasyon yöntemleri uygulanmıştır. 

Günümüzde artan teknolojik gelişmeler rehabilitasyon alanında da kendine yer bulmuştur. Artan teknoloji uzaktan 

rehabilitasyona olanak sağlamakta ve rehabilitasyona katılımı artırmaktadır. Telerehabilitasyon gibi teknolojiye dayalı 

rehabilitasyon yöntemleri çeşitli popülasyonlarda uygulanmıştır ancak telerehabilitasyonun sporcularda kullanımına ilişkin 

çalışmalar oldukça sınırlıdır. Bu nedenle bu derlemede sporcularda görülme sıklığı yüksek olan ortopedik yaralanmalarda 

telerehabilitasyon yaklaşımına ilişkin literatürü özetlemeyi amaçladık.  

 

Anahtar Kelimeler: Spor, Atletik Yaralanmalar, Rehabilitasyon, Telerehabilitasyon. 
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INTRODUCTION 

Participation in sports is a preventive health strategy 

that plays an important role against obesity and 

comorbidities (Tuakli-Wosornu et al., 2018). Despite 

the protective aspect of sports, it is an important 

paradox that it causes an increase in the risk of injury 

(Bahr & Holme, 2003). In addition, despite the 

positive effect on health costs, thanks to the increased 

level of physical activity due to sports activities, there 

is an increase in costs with the increase in injuries 

(Carlson, Fulton, Pratt, Yang, & Adams, 2015; Ryan, 

Pracht, & Orban, 2019). Sports-specific 

musculoskeletal injuries negatively affect sports 

performance and participation in competitions and 

cause negative results in terms of career. In a study 

examining 33 sports branches included in the 2020 

Tokyo Olympics, it had been reported that especially 

muscle and tendon strains and ligament sprains are 

the most common musculoskeletal injuries. The 

highest incidence of injury had been seen in athletics, 

football and karate (Gimigliano et al., 2021). In a 

recent study, it has been stated that amateur and 

professional adolescent athletes were most frequently 

injured due to football. Pathologically, it was 

recorded that lumbar muscle strains, ankle sprains 

and fractures were the most common, and regionally, 

knee, shoulder and ankle injuries were the most 

common (Prieto-González et al., 2021).  Sprains and 

strains are also common injuries for disabled athletes. 

In addition, upper extremity injuries are more 

common in disabled athletes than lower extremity 

injuries (Tuakli-Wosornu et al., 2018). While age and 

gender are unchangeable risk factors for sports 

injuries, strength, flexibility, balance, lack of warm-

up exercises, inadequacy of sports facilities and lack 

of trainers are other factors (Bahr & Holme, 2003; 

Prieto-González et al., 2021). Rehabilitation 

approaches after injuries are based on a complex 

structure. It includes mechanical stimuli such as 

massage, warming agents, hydrotherapy, 

electrotherapy and functional activities (Hoffmann & 

Making, 2020). However, telerehabilitation using 

technology has come to the fore for the continuation 

of rehabilitation in sports injuries, especially during 

the pandemic period. It has been shown that 

telerehabilitation performed by physiotherapists 

during the pandemic period causes athletes to be 

psychologically well (Speranza, Bolzan, Roi, & 

Vitali, 2021). As an important advantage of 

telerehabilitation, it has been reported that it causes a 

29% reduction in costs compared to traditional 

rehabilitation (Pastora-Bernal, Martín-Valero, & 

Barón-López, 2018). However, since 

telerehabilitation is developing, studies in the 

literature specific to athletes are scarce as far as we 

know. Therefore, this review, it is aimed to 

summarize the results of the telerehabilitation method 

in musculoskeletal injuries that can be seen in athletes 

and to pave the way for the literature in terms of the 

use of telerehabilitation in sports-related 

rehabilitation programs. 

Telerehabilitation 

Telerehabilitation, which is a sub-branch of 

telehealth, is defined as rehabilitation services offered 

within the framework of certain protocols to facilitate 

access to rehabilitation services and improve the level 

of independence of patients through information and 

communication technologies (Gregory, Alexander, & 

Satinsky, 2011). It refers to the services provided by 

rehabilitation specialists including physiotherapists, 

occupational therapists, language and speech 

therapists (Wakeford, Wittman, White, & Schmeler, 

2005). Telerehabilitation has several advantages and 

disadvantages. Telerehabilitation, which facilitates 

rapid access to rehabilitation services in 

geographically distant communities and in disabled 

patients, allows information exchange between 

caregivers and health personnel. The advantages of 

telerehabilitation can be counted as saving time and 

resources, reaching more patients, continuation of 

rehabilitation under pandemic conditions, and 

reducing the length of hospitalization and hospital 

stay (CEYLAN; Seron et al., 2021). 

Various physiotherapy applications require manual 

techniques and equipment. Since this cannot be 

achieved through telerehabilitation, the therapeutic 

effect of the treatment is reduced, which is one of its 

major disadvantages. In addition, technical errors, 

internet infrastructure problems, and difficulties in 

ensuring patient privacy are other disadvantages of 

telerehabilitation applications (Richmond et al., 

2017; Russell, 2009). 

Telerehabilitation methods 

Telerehabilitation applications are delivered 

remotely, synchronously and asynchronously, 

through image-based video conferencing systems, 

sensor technologies, and augmented virtual reality 

systems with or without patient feedback (Russell, 

2007). 

Image-based telerehabilitation applications are sent 

to patients with exercise protocols, video format, or 

are carried out by video conferencing method (Kemp, 

Coburn, Jones, & Crossley, 2018). It has been shown 

in the literature that image-based telerehabilitation 

applications can be used in patient follow-up and that 

it is the most effective method used by 

physiotherapists during treatments (Russell, 2007). In 

addition, it has been shown that preparing exercise 

videos with the wrong method rather than just 

preparing exercise videos with the right method is as 

effective as individual teaching in information 

communication (Berkoff et al., 2016). In a study, it 

was shown that video-based intervention is less costly 

and more effective than face-to-face intervention 

(Park & Song, 2017). 

Sensor-based technologies are based on collecting 

motion data with sensors such as gyroscopes and 

accelerometers. Vital functions such as blood oxygen 

content, blood pressure and electrocardiogram can 
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also be monitored through sensors (Peretti, Amenta, 

Tayebati, Nittari, & Mahdi, 2017). In a study, a 

rehabilitation system that is compatible with 

smartphones with gyroscope, accelerometer and 

magnetic field sensors, allowing patients to exercise 

remotely, was mentioned (Ongvisatepaiboon, Chan, 

& Vanijja, 2015). 

Virtual reality-based telerehabilitation applications 

are applied through virtual environments created by 

the computer in three dimensions so that the patient 

can perform the desired movements and create 

appropriate motor responses. Virtual frames can be 

provided with computer screens, virtual reality 

glasses and haptic feedback devices (Holden, 2005) 

(Table 1). 

 

 

Table 1. Telerehabilitation methods. 

 

 
 

 

Upper extremity injuries and telerehabilitation 

Upper extremity injuries are common in sports such 

as tennis, volleyball and handball. Especially 

shoulder injuries have a higher frequency among all 

sports injuries. Rotator cuff injuries, impingement 

syndrome, scapular dyskinesia, instabilities, joint and 

tendon injuries, and elbow tendinopathies are among 

the most common pathologies (da Silva, 2010). 

Telerehabilitation in rotator cuff pathologies 

Rotator cuff injuries are an important problem that 

causes pain and loss of function affecting sports 

performance in almost all sports branches. Treatment 

of rotator cuff pathologies is divided into 

conservative or surgical (Weiss, Wang, Hendel, 

Buzzerio, & Rodeo, 2018). However, research on the 

effects of telerehabilitation is limited. One study has 

examined the benefits of telerehabilitation on pain 

and functionality in patients with partial tears in one 

of the supraspinatus, infraspinatus, and subscapularis 

muscles. The first part of the platform, which has 2 

parts, consisted of videos with exercise applications 

and the other part consisted of informative videos 

about care. Significant improvement in pain and 

functional measures was demonstrated after 6 months 

of treatment (Macías-Hernández et al., 2016). In 

another study, the feasibility of the telerehabilitation 

method was investigated with an internet-based and 

3-arm pilot study method in patients with shoulder 

pain due to rotator cuff pathology. While one of the 

groups received information training only about the 

rotator cuff muscles and risks, the other group  

 

 

received exercise training in addition to the 

information. In addition to information and exercise 

training, the last group received telerehabilitation 

with a video conference method once a week under 

the control of a physiotherapist. As a result, higher 

compliance has been observed in the 

telerehabilitation group compared to the other groups 

(Malliaras et al., 2020). In the study conducted by 

Greiner et al., the effects of combining strengthening 

and stabilization training with the telehealth method 

after rotator cuff and labrum repair surgery were 

investigated. The method included remote monitoring 

of the exercise program given for the acute period 

after surgery by specialists. As a result, a significant 

decrease in the pain and stiffness of the patients and 

high satisfaction with the treatment were reported. 

(Greiner et al., 2022).   

Upper extremity fractures and telerehabilitation 

It has been reported that shoulder and elbow fractures 

are very common, especially in athletes engaged in 

upper-extremity sports (Burnier, Barlow, & Sanchez-

Sotelo, 2019). In a study, the effect of 

telerehabilitation after surgical treatment of elbow 

fracture was investigated. While the experimental 

group received 1-2 sessions of face-to-face 

rehabilitation and 1-2 sessions of home 

telerehabilitation per week, the control group has 

been received 3-4 sessions of face-to-face 

rehabilitation per week. The telerehabilitation method 

consisted of a game to perform the flexion/extension 

movement by using the feedback system with the help 

Telerehabilitation Methods

- Image based telerehabilitation applications

- Sensor-based technologies 

- Virtual reality based telerehabilitation applications 

Upper Extremity Injuries and Telerehabilitation

- Rotator Cuff Pathologies

- Fractures

- Elbow Pathologies (Lateral epicondylitis etc)

- Hand and Finger Injuries (fracture, contusion and sprain 
etc)

Lower Extremity Injuries and Telerehabilitation

- Anterior Cruciate Ligament Injuries

- Meniscus Injuries

- Achilles Pathologies

- Patellofemoral Pain Syndrome 

- Ankle Disorders (fracture and sprain etc)
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of electro-optical sensors. It was observed that there 

has no difference between the groups in terms of joint 

range of motion and hand functions after the 

treatment, and there was a significant improvement in 

both groups. The satisfaction of the telerehabilitation 

group was better than the control group (Mayer, 

Portnoy, Palti, & Levanon, 2021). In another study, 

the effect of traditional rehabilitation and 

telerehabilitation after distal radius fracture were 

compared. After the treatments, both treatments have 

been shown significant improvement in terms of 

functionality, range of motion, quality of life and 

pain. In addition, no significant difference has been 

observed between the groups (Pech-Argüelles et al., 

2023).  

Elbow pathologies  

The increase in overhead movements causes an 

increase in elbow injuries. Lateral epicondylitis 

pathology is frequently seen in those involved in 

upper extremity sports (Field & Savoie, 1998). İnal et 

al. have integrated joint preservation techniques into 

the telerehabilitation system for patients with lateral 

epicondylitis in their study. One of the groups took 

only home-based protection and ergonomics 

approaches. In addition, the other group received 

support for telephone-assisted remote ergonomic 

protection. As a result of the study, significant 

improvements in pain and function have been 

recorded in the group that received additional 

telerehabilitation support compared to the other 

group. In addition, in this study, it was shown that the 

knowledge of the patients on joint protection 

techniques improved significantly (İnal & Tunçer, 

2022). In a study on elbow tendinopathies, exercise, 

cognitive behavioral therapy and education have been 

combined with telerehabilitation. Thanks to the 

motion sensitivity of the sensors placed on the chest, 

arms and forearms of the patients, feedback has been 

provided to the patients in the form of audio-video 

cues via remote monitoring. In the results of the study 

reported a decrease in pain, disability and use of 

painkillers. In addition, patients' thoughts of having 

surgery have also decreased significantly (Janela et 

al., 2022).  

Hand and finger injuries 

Traumatic injuries such as hand fracture, contusion 

and sprain are common in almost all sports (Rettig, 

1998). In a multicenter study, the effect of the digital 

rehabilitation method on traumatic injuries of the 

hand and finger has been investigated. One of the 

groups have been received a home exercise program 

based on telerehabilitation with the help of a touch 

tablet application, and the other group received a 

home exercise program given on paper. In addition, 

standard face-to-face rehabilitation has been applied 

to both groups. The telerehabilitation group has been 

shown a greater reduction in pain, function, and grip 

strength measurements compared to the other group. 

In addition, it has been reported that the participants' 

need for face-to-face physiotherapy was significantly 

less than the control group (Suero-Pineda et al., 

2023b) . In a study involving a large population of 

painful wrist conditions, a completely remote system 

has been designed that provides feedback to the 

patient, thanks to motion and camera-based sensors. 

Basically, the patient population consisted largely of 

cases of carpal tunnel syndrome, tenosynovitis, 

tendinopathy, chronic non-specific wrist pain, 

osteoarthritis, sprains, and fractures. As a result, a 

significant improvement has been demonstrated in 

parameters related to pain, function, fear avoidance 

behaviors, analgesic use, and mental health compared 

to pre-treatment (Costa et al., 2022). After traumatic 

injuries to the bone and soft tissue of the hand, a 

mobile application was used that allows exercising on 

a mobile application-based platform. The app looked 

like a game with finger specific exercises. The control 

group has been received only a traditional home 

program. In addition to the improvement in 

functionality in the experimental group compared to 

the control group, there has been also a significant 

decrease in face-to-face rehabilitation sessions and 

consultations (Suero-Pineda et al., 2023a).  

Lower extremity injuries and telerehabilitation 

Lower extremity injury is common in the athletic 

population and the knee is the most commonly 

injured joint. In addition, patella-femoral pain has 

been reported as the most common application in 

sports-specific physiotherapy applications (Taunton 

et al., 2002). Höher et al. investigated the 

effectiveness of a sensor-based telerehabilitation 

system after knee surgery. Participants received 

telerehabilitation at home with the Orthelligent 

rehabilitation system. This system consists of 

instructions for exercises and functional tests, an 

inertial motion sensor and software to be downloaded 

to smartphones. Ortheligent offers stage-specific 

exercises in the rehabilitation process for hip, knee 

and foot ailments. In the study, the sensor functions 

as an objective measurement tool and is attached to 

the lower part of the leg, just below the head of the 

tibia. It has been observed that the system used by 604 

people can measure the correct values during the 

rehabilitation process. It has been observed that the 

patients who have the application in the home 

environment exercise more than the patients who only 

receive physiotherapy or exercise is recommended. 

Additionally, physiotherapists used sensor data and 

medical practice to decide what type of exercise a 

patient should do (Höher et al., 2023). 

Anterior cruciate ligament injuries 

In one study, patients were contacted through a web-

based questionnaire in order to understand the 

opinions of patients who had undergone anterior 

cruciate ligament (ACL) surgery and rehabilitation 

regarding the use of telerehabilitation, and to explore 

their experiences and views on the acceptability of 

telerehabilitation. Of 96 patients, 74 (77%) reported 

that they were not at all familiar with 

telerehabilitation, approximately 25% perceived the 
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difficulties of using telerehabilitation at home and 

said that they preferred using telerehabilitation at 

different stages of care. Participants' priorities for the 

telerehabilitation intervention included its use as an 

adjunct to physical therapy rather than as a 

replacement, with content available for each phase of 

care, particularly return to sports. In addition, the 

participants emphasized that the intervention should 

be personalized for them (Dunphy & Gardner, 2020). 

A recent study investigated the effect of a home-

based rehabilitative knee brace system on functional 

outcomes in postoperative rehabilitation after ACL 

reconstruction. In the study, in which 15 patients were 

followed for 6 months, KNEESUP Compact 

consisted of home-based rehabilitation, knee brace 

with motion tracking, the 'KNEESUP Care' mobile 

application containing an individualized 

rehabilitation program and a web portal. Feedback 

about the rehabilitation status of the patients, the 

completion of their daily programs and their health 

status were stored and followed on the web server 

over the internet. The results showed that with a 

home-based rehabilitative knee brace system after 

ACL reconstruction, patients were able to maintain 

knee muscle strength and achieve similar or better 

knee range of motion six months post-surgery (Hong 

et al., 2022). In the study conducted to evaluate the 

acceptability of rehabilitation after ACL 

reconstruction, participants were asked to use 

TRACK with face-to-face physical therapy for 16 

weeks. The results showed that the use of TRACK in 

addition to face-to-face physiotherapy is an 

acceptable modality for ACL rehabilitation (Dunphy, 

Hamilton, Spasić, & Button, 2017). TRACK has 

provided a web-based platform for personalized 

exercise programs that includes videos, detailed 

instructions and progress logs for individual 

exercises, a health information section, and a contact 

option that allows the patient to email a physical 

therapist for additional support (Dunphy et al., 2017). 

Dinvar et al. used the Kinect for Windows sensor (MS 

Kinect) to measure the accuracy of the exercises to be 

done for ACL injury to provide convenience to 

patients who could not go to physical therapy centers. 

It has been reported that patients whose images were 

taken with the MS Kinect can correctly perform the 

prescribed physical therapy exercises (Dinvar, 

Çubukcu, & Yüzgeç, 2017). Stride length asymmetry 

associated with reduced speed and walking ability 

occurs in patients with anterior cruciate ligament 

reconstruction (Hadizadeh, Amri, Roohi, & Mohafez, 

2016). A gait training system with real-time auditory 

biofeedback has been developed for telerehabilitation 

in patients with walking difficulties. This system 

consists of walking aid with electronic device and a 

shoe section with 5 mm infrared LEDs. It provided 

auditory feedback to the patient during walking by 

providing evaluation through the infrared camera and 

microcontroller, and was transmitted to the 

physiotherapists remotely. It has been shown that this 

system can be useful to provide cost-effective and 

easy-to-use gait training for home rehabilitation in the 

absence of therapists but under their remote 

supervision (Wisitwekin, Pongmala, Suputtitada, & 

Somboon, 2017).  

Meniscus injuries 

A study comparing conventional and home-based 

virtual rehabilitation after surgical repair of medial 

meniscus root tears included 43 patients. Home self-

rehabilitation included training patients to perform 

straight leg raises, range of motion, and patellar 

mobilization exercises. After discharge, the 

physiotherapist helped ensure that instructions were 

followed with virtual training and virtual follow-up. 

Virtual postoperative follow-ups were scheduled 

weekly until week 6 or until 90' flexion and full 

weight bearing were achieved. Results showed that 

rehabilitation at home after meniscus root repair 

improved patients' function at two-year follow-up, 

but the improvement was less (Tahami et al., 2022). 

In a randomized controlled study to compare the 

effectiveness of tele-rehabilitation and face-to-face 

rehabilitation on functional outcomes after 

arthroscopic meniscectomy, function and pain score 

were evaluated at baseline, postoperative 3rd, 6th, 

and 12th month time points. There was no significant 

difference between the two groups in the results up to 

6 months (Hurley et al., 2022). In another study that 

compared the effects of telerehabilitation and face-to-

face rehabilitation on functional outcomes and 

satisfaction after arthroscopic meniscectomy, IKDC 

scores and satisfaction measures were collected at 

baseline and at 3 months postoperatively. It has been 

shown that there is no difference compared to 

traditional face-to-face rehabilitation in terms of 

functional outcomes up to 3 months, but patient 

satisfaction is less in the telerehabilitation group 

(Mojica et al., 2023).  

Achilles pathologies 

A telerehabilitation protocol was developed to 

monitor the participants on a weekly basis in a pilot 

study to investigate the effectiveness of different load 

intensities and calf loading protocols under tension in 

Achilles tendinopathy rehabilitation. Exercises were 

supervised by a physiotherapist for 12 weeks using 

zoom via a video conference session. The positive 

effects of the method have been reported in terms of 

providing real-time feedback by the physiotherapist 

(Hasani, Haines, Munteanu, Vicenzino, & Malliaras, 

2020). Calf exercises, which are important for 

Achilles tendinopathy and ruptures, are given, but 

how accurately they are performed is not followed. In 

a study to evaluate the suitability of calf exercise via 

videoconferencing, it has been shown that this 

method can be used to assist in the evaluation and 

management of people with Achilles Tendinopathy 

(Whale et al., 2023). In a study comparing the 

effectiveness of face-to-face physiotherapy, 

telehealth and hybrid rehabilitation for movement-

related pain in individuals with chronic Achilles 
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tendinopathy, clinically significant reductions in 

movement-related pain from baseline to 8 weeks were 

observed in all 3 groups. No lower pain outcomes 

were seen in tendon loading training delivered via 

Hybrid and Telehealth (A. A. Post et al., 2023). In 

another study, the effect of telehealth on pain, 

function and psychological outcomes in Achilles 

tendinopathy during the COVID-19 pandemic was 

investigated. 66 participants were divided into groups 

for 8 weeks to receive face-to-face physiotherapy, 

telehealth, and both. At the end of 8 weeks, no 

significant difference was found between the 3 groups 

in terms of any evaluation parameter (A. Post et al., 

2022). 

Patellofemoral pain syndrome  

In a recent study, 61 patients with patellofemoral pain 

syndrome (PFPS) were divided into 2 groups to 

compare muscle strength, muscle activation time, and 

self-reported results between telerehabilitation and 

supervised rehabilitation. While the supervised 

rehabilitation group went to the hospital and did the 

exercises in the presence of a physiotherapist, the 

tele-rehabilitation group was given training about the 

exercise program once, and a brochure with pictures 

and videos of the exercise program was distributed. 

The physiotherapist followed the telerehabilitation 

training three times a week through text messages and 

phone calls or, if necessary, video calls, for exercise 

progress, maintaining daily activities. It was shown 

that there was no significant difference between the 

groups in terms of muscle strength, muscle activation 

time, or patient-reported results of involved knees, 

and the rates of change. These results imply that 

telerehabilitation may be as effective as supervised 

rehabilitation in improving functional outcomes in 

female patients with PFPS (Lee, Shin, Lee, Son, & 

Jang, 2023). Another study compared the 

effectiveness of a supervised online group exercise 

program and a home program on symptoms 

associated with patellofemoral pain syndrome. It was 

found that participation in the online supervised 

exercise group caused a greater reduction in pain and 

fear of movement during activity and a greater 

increase in the quality of life mental health sub-

dimension compared to the home exercise group 

(Arslan & Gültekin, 2023). Using patient-reported 

results, Albornoz Cabello et al compared the effect of 

tele-rehabilitation managed by physical therapists 

and the use of informative exercise brochures in 

patients with PFAS. It has been shown that the 

improvement in pain severity was higher in the 

telerehabilitation group managed by physiotherapists 

compared to the informative brochure group 

(Albornoz-Cabello et al., 2021). A study protocol was 

prepared to evaluate the effectiveness of exercise 

therapy combined with self-myofascial release 

(SMFR) techniques on pain, function and balance 

through telerehabilitation in patients with PFPS. 

Patients in the experimental group (SMFR+exercise) 

received weekly videos via WhatsApp, Telegram or 

other social platforms. Then, the physiotherapist 

made a video call with the participant to evaluate 

whether the exercises were done correctly. These 

individuals were asked to perform hip and knee 

exercises three times a week and SMFR exercises on 

two of the three days. Participants in the Control 

Group (Exercise Therapy) will receive only a 

therapeutic exercise program through 

telerehabilitation, similar to the experimental group. 

The results of the study were thought to provide 

evidence of its effectiveness on pain, function and 

balance in patients with PFPS through 

telerehabilitation (Hariri, Abolahrari-Shirazi, & 

Abbasi).  

Ankle disorders 

It has been shown that Tele-Wobble can offer 

effective and cost-effective rehabilitation at home for 

patients with ankle disorders. Tele-Wobble offers fun 

training for rehabilitation and provides the clinician 

with the ability to remotely monitor a patient's 

progress by examining some key performance 

parameters captured during training. Includes 

hardware and software elements that are simple to 

install in a home environment suitable for use by 

people of all ages (Karime, Al-Osman, Alja'am, 

Gueaieb, & El Saddik, 2012). Rutgers Ankle 

Rehabilitation System (RARS) has been used in 

individuals with ankle sprains or fractures (Deutsch, 

Latonio, Burdea, & Boian, 2001; Girone, Burdea, 

Bouzit, Popescu, & Deutsch, 2000). RARS consists 

of local hardware and software components as well as 

a remote monitoring subsystem. There is a small 

parallel kinematic robot where the patient places his 

foot. Remote monitoring is via computer. Designed 

for use while sitting for individuals with lower 

extremity dysfunction that impairs functional 

mobility (Whitworth et al., 2003). The potential of the 

telerehabilitation-mediated robot was investigated by 

wearing an ankle robot at home. In this 

telerehabilitation system, the software consists of 

three components: the patient-related database, the 

user interface, and a virtual reality-based exercise 

library developed especially for ankle rehabilitation 

(Jamwal, Hussain, Mir-Nasiri, Ghayesh, & Xie, 

2018). A foot-attached physical interface was 

developed in another telerehabilitation-based study 

that allows cost-effective home rehabilitation for 

ankle rehabilitation. The physical interface was 

connected to the computer via Bluetooth connection 

and provided feedback to the patient while 

performing dorsiflexion, plantarflexion, eversion and 

inversion exercises. The application showed the 

movement, time, repetitions and goals to be achieved 

in that session so that the user can see his 

performance. The obtained values were averaged and 

stored in the database, allowing the physiotherapist to 

compare and give feedback. The results have shown 

that it provides better service by providing feedback 

on the angular position of the foot during 

rehabilitation (Gómez-Espinosa, Espinosa-Castillo, 
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& Valdés-Aguirre, 2018). Correia et al presented the 

results of a completely remote and digitally guided 

rehabilitation program for acute ankle sprains. The 

exercise sessions were performed at home by the 

patient using the biofeedback device provided by 

SWORD Health. Clinically significant improvements 

in pain and function outcomes have been achieved 

(Correia et al., 2021). 

 

CONCLUSION 

Telerehabilitation is a rehabilitation practice that has 

become more popular, especially after the pandemic. 

Although it is inexpensive and useful, 

telerehabilitation has been shown to have limited 

application in orthopedic injuries occurring in 

athletes. As a result of the literature research, positive 

effects have been shown in the upper extremity, 

especially in cases of rotator cuff injuries, fractures, 

elbow pathologies such as lateral epicondylitis, 

fractures of the hands and fingers, sprains and 

contusions. In the lower extremity, beneficial effects 

of telerehabilitation have been reported in the anterior 

cruciate ligament, meniscus and achilles tendon 

injuries, patellofemoral pain syndrome and ankle 

sprain pathologies. 
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