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SUMMARY 

 

Objective: Excessive Daytime Sleepiness (EDS) is a tendency to sleeping 

with increased fatigue during the day, following insufficient sleep at night. 

The aim of this study was to determine the relationship between obesity on 

depression and excessive sleepiness and to investigate the factors affecting 

them in women. 

Method: The study was conducted with 385 randomly selected female 

participants between the ages of 18-65 who applied to our family medicine 

outpatient clinic for any reason. Sociodemographic characteristics and 

body mass index (BMI) of the participants were recorded. The Hospital 

Anxiety Depression Scale (HADS) and the Epworth Sleepiness Scale 

(ESS) were used. 

Results: The mean age of the participants were 37.24±10.7 (18-63) years, 

mean BMI was 26.85±6.8 kg/m2. The mean ESS score was 8.50±4.4 point. 

According to the survey results of the HADS and ESS, obese women were 

found to have higher depression and daytime sleepiness than those with 

weak, normal and overweight and this difference was statistically 

significant (p<0.001). It was seen that 57.7% (n=60) of the 104 women 

with moderate / high ESS scores were obese, 20.2% (n=21) were 

overweight (p<0.001) and 82.7% (n=86) of these women had higher 

depression scores. As the BMI of the participants increased, there was an 

increase in depression symptoms and daytime sleepiness (p<0.001). 

Conclusions: In our study, the prevalence of EDS in women was found to 

be 9.4%. As the level of obesity and depression increased, the incidence of 

GAUH increased. Prevention of obesity, which has become a social 

problem considering the principle of Preventive Medicine, which is one of 

the basic features of Family Medicine, will prevent obesity related both 

depression and sleep disorders. 
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ÖZET 

Amaç: Gündüz aşırı uykululuk hali (GAUH) gece alınan yetersiz uykuyu takiben gün içerisinde artmış yorgunluk ile 

uykuya eğilimli olma durumudur. Bu çalışmada kadınlarda obezitenin depresyon ve gündüz aşırı uykululuk durumu ile 

ilişkisini belirlemek ve etkileyen faktörleri araştırmak amaçlandı.  

Yöntem: Çalışma aile hekimliği polikliniğimize herhangi bir nedenle başvuran 18-65 yaş arası rastgele seçilen 385 

kadın katılımcı ile yapıldı. Katılımcıların sosyodemografik özellikleri sorgulandı ve beden kitle indeksleri (BKİ) 

kaydedildi. Hastane Anksiyete Depresyon Ölçeği (HADÖ) ve gündüz uykululuk halini belirlemek amacıyla Epworth 

Uykululuk Ölçeği (EUÖ) uygulandı. 

https://orcid.org/0000-0002-4038-9386
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Bulgular: Kadınların yaş ortalaması 37,24±10,7 (18-63) yaş, BKİ ortalaması 26,85±6,8 kg/m2 Epworth uykululuk 

ölçeği ortalaması 8,50±4,4 puan idi. HADÖ ve EUÖ sonuçlarına göre obez kadınların depresyon belirtileri ve gündüz 

uykululuk düzeyleri, zayıf, normal ve aşırı kilolu olanlara göre daha yüksek bulundu ve bu fark istatistiksel olarak 

anlamlıydı (p<0,001). EUÖ puanı orta/yüksek bulunan 104 kadının %57,7’si (n=60) obez, %20,2’si (n=21) aşırı kilolu 

idi (p<0,001). Kadınların %82,7’sinin (n=86) HADÖ'ne göre depresyon puanlarının yüksek olduğu görüldü. 

Katılımcıların BKİ’leri arttıkça depresyon belirtilerinde ve gündüz uykululuk durumunda artma görülmekte idi 

(R2=0,127, p<0,001). 

Sonuç: Çalışmamızda kadınlarda GAUH sıklığı %9,4 olarak bulundu. Obezite ve depresyon düzeyi arttıkça GAUH 

görülme sıklığı da artıyordu.  Aile Hekimliğinin temel özelliklerinden “Koruyucu Hekimlik” ilkesi göz önünde 

bulundurularak toplumsal bir sorun haline gelmiş obezitenin önlenmesi, obeziteye bağlı depresyon ve uyku 

bozukluklarının önüne geçecektir. 
Anahtar sözcükler: Obezite, depresyon, gündüz aşırı uykululuk hali 

 

 

INTRODUCTION 

Obesity is an important health problem with an 

increasing prevalence in recent years. Obesity 

calculated with BKI is defined as excessive fat 

accumulation in the body. The Body Mass Index 

(BMI) is calculated by using height and weight 

values, 25-29.9 kg/m² are overweight, 30-39.9 

kg/m² are obese, and 40 kg/m² and above morbid 

obese1. In the TURDEP-II study, in which 26.499 

people participated in 2010, the frequency of 

obesity in the Turkish adult society has found as 

31.2%. The frequency of obesity is 44%  in 

women and 27% in men, and obesity has 

increased by 34% in men and 107% in women in 

the last 12 years2. As a result of studies, it is 

known that obesity is associated with many 

chronic diseases such as type 2 diabetes, 

hypertension, stroke, cardiovascular diseases, 

sleep apnea syndrome2. 

Excessive Daytime Sleepiness (EDS) is not a 

disease or disorder, but it is defined as a symptom 

of many primary sleep disorders. It is the most 

common symptom in sleep-related disorders. By 

definition; It means being tending to sleep with 

increased fatigue during the day following 

insufficient sleep at night3. Excessive daytime 

sleepiness is a common problem that clinicians 

too often encounter in their practice. In the studies 

conducted, the frequency of EDS was reported to 

be 22% in women and 17% in men and found to 

be associated with chronic diseases, occupational 

diseases and public safety hazards4. In the cross-

sectional studies, EDS has been shown to be 

associated with psychiatric, cardiometabolic and 

respiratory diseases, particularly depression, 

obesity and obstructive sleep apnea syndrome 

(OSAS)5.   

EDS, which is a public health problem, is an 

independent risk factor for morbidity and 

mortality especially from cardiovascular diseases. 

There are studies that show that both decrease in 

night sleep time and excessive daytime sleepiness 

can increase the risk of death due to 

cardiovascular diseases 6,7. 

Obesity is associated with daytime sleepiness. In a 

study, EDS was observed in obese individuals 

twice more than non-obese individuals4. In some 

studies, it was found that the prevalence of poor 

sleep quality, snoring habit, sleep apnea, morning 

headaches and excessive daytime sleepiness in 

morbidly obese people was high and significant 

improvement in these symptoms has been found 

with weight loss8,9. Depression is strongly 

associated with sleepiness in both obese and non-

obese people. However, it is accepted that 70% of 

those with depressive disorder have difficulty in 

starting and maintaining sleep, so daytime 

sleepiness caused by insomnia and fatigue is an 

important problem in this patient group. 

In most of the clinical rating scales used for 

depression, information about excessive fatigue is 

not obtained, especially the effect of depression on 

EDS prevalence can be neglected. Therefore, in 

this presented study, we aimed to evaluate the 

relationship between obesity and depression and 

excessive daytime sleepiness in women and to 

investigate the factors affecting them. 

MATERIAL AND METHODS 

The form of the research, the place and the data 

collection 

This cross-sectional study was conducted in 385 

women aged 18 years and over who applied to the 

Family Medicine Outpatient Clinic for any reason. 

A questionnaire prepared by the researchers to 

determine the sociodemographic characteristics of 

the patients, Hospital Anxiety Depression Scale 

(HADS) to determine the state of anxiety-

depression, and Epworth Sleepiness Scale to 

determine daytime sleepiness were applied. Body 

mass indexes (BMI=Weight(kg)/Height(m)2) were 

calculated by taking the height and weight 

measurements of the patients included in the 

study. 
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Exclusion criteria  

Patients who are unable to communicate verbally, 

who do not have the mental capacity to 

understand and respond to the questionnaire, and 

who do not agree to participate in the study, as 

well as patients with known chronic illness, 

endocrine disorders psychiatric illness,  previous 

sleep disturbance, oncological illness, patients 

undergoing surgical and medical treatment for 

obesity were also excluded.  

Ethical Authorisation of the study 

Before the study was started, an ethical approval 

was received from University Ethic Committee 

(Number: 2018/1544). Participants were initially 

informed about the study and their verbal consents 

were obtained according to the principles of the 

Helsinki Declaration.  

Hospital Anxiety Depression Scale (HADS) 

The Hospital Anxiety and Depression Scale 

(HADS) was used to determine the anxiety and 

depression status of the patients. HADS is a self 

rating scale developed by Zigmoid and Snaith 

(1983) to determine the risk for anxiety and 

depression10. The purpose of the scale is not to 

diagnose but to determine the risk group by 

scanning anxiety and depression in those who 

have physical illnesses in a short time. Seven of 

the questions in the scale investigates depression, 

and 7 answers anxiety symptoms. The responses 

are rated in 4-point likert and scored between 0-3. 

There are Anxiety (HAD-A) and depression 

(HAD-D) subscales. As a result of a study in 

Turkey, cut-off score for anxiety subscale was 

found to be 10/11, and for the depression subscale 

it was found to be 7/8. The HADS was used to 

determine the anxiety and depression status of the 

patients. Turkish reliability and validity study of 

the scale was made by Aydemir et al11. 

Epworth Sleepiness Scale (ESS)  

ESS was developed by Johns in 1991 and is used 

to assess daytime sleepiness. This scale, Izci et al. 

(2008) has been adapted to Turkish by conducting 

validity and reliability analyses12. The scale is of a 

quadruple Likert type feature and is rated 0-3 and 

shows high score is sleepiness. The test is 

considered normal between 0-9 points, mild / 

moderate 10-15 points, and severe severity 

between 16-24 points. Unlike other scales, the 

ESS assesses whether patients have daytime 

sleepiness and questions the predisposition to 

sleep during 8 daily activities3.  

Statistical Analysis 

The results of the study were evaluated and the 

program SPSS (Statistical Package for Social 

Sciences) for Windows 20.0. Frequencies, mean, 

standard deviation, median, minimum and 

maximum values, Odds ratios were calculated. 

Chi-square test was used to compare qualitative 

data. Compatibility with normal distribution was 

evaluated by Kolmogorov-Smirnov test. 

Accordingly, differences between the mean were 

determined by Student t-test, one way ANOVA 

variance analysis. The level of significance was 

considered p<0.05. 

RESULTS 

The mean age of 385 female patients who agreed 

to participate was 37.24±10.7 (18-63) years, 

70.4% (n=271) were married and 53.5% (n=206) 

secondary educated and below, and 56.9% 

(n=219) were housewives. The mean BMI of the 

participants was 26.85±6.8 kg/m2, 31.2% (n=120) 

were obese and 27.3% (n= 05) were overweight.  

When the results of the HAD scale are evaluated; 

The mean score of anxiety was 8.36±3.7, and the 

mean score of depression was 10.39±4.2 points. 

According to the cutoff points of the scale, 24.4% 

(n=94) of the participants had symptoms of 

anxiety, while 72.5% (n=279) had symptoms of 

depression. The mean score of ESS was 8.50±4.4 

points.  

While the sleepiness level of women was normal 

in 72.9%, moderate sleepiness was found in 

17.7% and severe sleepiness was in 9.4% (n=36). 

In women with secondary school and below 

educated, married and housewives, the EDS score 

was statistically significantly higher than single, 

highly educated and working women (p=0.003). 

When BMI was compared with HAD-A, HAD-D 

and ESS; depression and daytime sleepiness 

scores was found higher in obese people than 

weak, normal, and overweight women. This 

relationship between the groups was statistically 

significant (p<0.001) (Table 1). 

 

 

  



166 

Table 1: Comparison of HAD-A, HAD-D and ESS according to BMI 

 Underweight  Normal Overweight Obese  

 mean±SD mean±SD mean±SD mean±SD p* 

Age(year) 26.83±6.9 36.62±10.6 40.06±9.3 40.48±10.1 <0.001 

HAD-A 8.43±4.1 8.24±3.6 7.97±3.6 8.78±3.8 0.450 

HAD-D 9.22±4.1 9.39±4.0 10.13±4.2 12.03±3.8 <0.001 

ESS 7.0±3.0 7.29±2.9 7.36±3.3 11.26±5.4 <0.001 
*One-way Anova 

             BMI:Body Mass Index, HAD-A:Hospital Anxiety-Depression-Anxiety, HAD-D:Hospital Anxiety-Depression 

Depression, ESS: Epworth Sleep Scale 

 

 

Table 2: Comparison of BMI, anxiety and depression status according to EES 

 ESS:0-9 point 

Normal 

ESS:10-24 point 

Moderate/High 

 

 

 n % n % p 

 

Age(year) 

 

≤25 years 54 19.2 19 18.3  

0.977 25-40 years 110 39.1 41 39.4 

≥40 years 117 41.6 44 42.3 

 

BMI(kg/m2) 

 

Underweight 53 18.9 7 11.7  

<0.001 Normal 84 29.9 16 15.4 

Overweight 84 29.9 21 20.2 

Obese 60 21.4 60 57.7 

Anxiety HAD-A<10 215 76.5 76 73.1 0.573 

HAD-A>11 66 23.5 28 26.9 

Depression HAD-D<7 88 31.3 18 17.3 0.009 

HAD-D>8 193 68.7 86 82.7 
             BMI:Body Mass Index, HAD-A:Hospital Anxiety- Depression-Anxiety, HAD-D:Hospital Anxiety-Depression 

Depression, ESS: Epworth Sleep Scale 

 

 

There was a statistically significant relationship 

between EDS score and BMI and depression 

status (p<0.001). It was seen that 57.7% (n=60) of 

104 women with medium/high ESS scores were 

obese, 20.2% (n=21) were overweight and 82.7% 

(n=86) were depressed (Table 2) (Figure 1). 

According to the correlation and regression 

analysis between the BMI, HAD-A, HAD-D, and 

ESS scores; a moderately significant positive 

correlation was found between BMI and HAD-D 

and EDS scores (r=0.356, p<0.001) (Table 3). In 

presented study, as the BMI of the women 

increased, symptoms of depression and daytime 

sleepiness increased (Figure 1). For each 1.0 

kg/m2 increase in BMI, the incidence of EDS 

increases 1.1 times (95% CI 1.03-1.26) (Figure 2).  

 

Figure 1: Comparison of BMI and ESS scores 
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Table 3: Correlation of BMI, HAD-A, HAD-D, and ESS Scores 

  Age BMI HAD-A HAD-D ESS 

Age r 1     

p     

BMI r 0.333** 1    

p <0.001    

HAD-A r -0.103* 0.027 1   

p 0.042 0.592   

HAD-D r 0.148** 0.225** 0.319** 1  

p 0.003 <0.001 <0.001  

ESS r -0.004 0.356** 0.189** 0.195** 1 

p 0.936 <0.001 <0.001 <0.001 
             BMI:Body Mass Index, HAD-A:Hospital Anxiety- Depression-Anxiety, HAD-D:Hospital Anxiety-Depression 

Depression, ESS: Epworth Sleep Scale 

 

 
 

Graph 2: Linear regression analysis between 

BMI and ESS 

 

DISCUSSION 

Excessive daytime sleepiness (EDS) is 

characterized by an increased need for daytime 

sleepiness when an individual needs to be awake 

and active, and its prevalence in society is 

estimated to be as high as 18% 13. In this study 

where we aimed to investigate the effect of 

obesity on depression and daytime sleepiness in 

women, the frequency of EDS was found to be 

9.4%. 

The mean score of ESS was found to be 8.50±4.4 

points.  Mendoza et al. in a cohort study in 2015, 

the incidence of EDS was found to be 8.2%14. 

Sonmez et al. in their study investigating sleep 

disorders in nurses in 2010, they found that the 

mean score of ESS was 4.97±3.9 points and the 

frequency of EDS was 15.4%. Shift working and 

rhythm disturbance have been reported to cause 

excessive daytime sleepiness15.  The frequency of 

EDS may have been lower because the majority of 

participants in our study were housewives or 

employees with daytime. In presented study, the 

frequency of EDS was higher in women with 

secondary school and below educated, married 

and housewives compared to single, highly 

educated and working women. Contrary to our 

findings, in a study conducted in middle-aged 

healthy women in the USA, no significant 

relationship was found between age, race, marital 

status, income level, menopause status and 

sleepiness. However, sleepiness was more 

common in patients with depression or anxiety, 

who had chronic disease, and who received 

treatment and had high BMI16. 

There was no significant correlation between the 

age group of women aged 18-65 and EDS, but it 

was observed in the correlation analysis that the 

BMI and depression score increased with 

increasing age. EDS and depression were more 

common in the elderly17. In the wide community-

based studies of Bixler et al., the frequency of 

EDS was 8.7%, and they found that sleepiness 

scores were equally distributed in men and 

women. In the study, they showed that EDS was 

less in patients between the ages of 30-75 and 

more in individuals over the age of 75. The 

frequency of EDS increases dramatically in 

patients with BMI>28 kg/m2. They found a 

significant relationship between patients receiving 

depression treatment and EDS5. Obesity is 

associated with low quality of life, psychological 

discomfort and depression symptoms. In presented 

study, obese women with BMI ≥30.0 kg/m2 had 

more depression and excessive daytime sleepiness 

than women who were weak and normal weight. 

Dixon et al. study of 1055 patients with BMI >35 

kg/m2 found a correlation between high ESS and 

depression, age, quality of life, diabetes, male sex 

and smoking. They confirmed that increased age 

R2 = 0.127 

p <0.001 
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and high depression scores were associated with 

ESS>10 points with the binary logistic regression 

analysis8. Therefore, excessive daytime sleepiness 

in obese individuals is accompanied by symptoms 

of depression and poor quality of life. The 

relationship between EDS and the frequency of 

depression in overweight and obese individuals 

can be explained by physical inactivity, limited 

participation in daily activities and sedentary 

lifestyle. This cyclical relationship between EDS 

and physical inactivity can contribute to the onset 

of a clinically depressive mood. 

In this presented study, more than half of those 

with moderate/high ESS scores were obese and 

the vast majority had depressive symptoms. In 

another study, in multivariate logistic regression 

analysis between BMI and EDS, it was found that 

obesity and moderate/severe sleep status 

(ESS≥12) were positively significantly 

associated18. In a community based study, it was 

found that depression was an important risk factor 

for excessive daytime sleepiness. This was 

followed by BMI, age, sleep time, smoking 19. In a 

study conducted in Western Anatolia in 2012, the 

frequency of EDS was found to be 14.6%, 

whereas for every 1.0 kg/m2 increase in BMI, the 

EDS probability rate increased by 1.14 times20. 

Similarly, the incidence of EDS increased by 1.1 

times with every 1.0 kg/m2 increase in BMI in the 

presented study. Differently, in a study of elderly 

patients, the incidence of EDS in obese increased 

by 2.5 times compared to those with non-obese8. 

In a metaanalysis analyzing 42 studies, a 

nonlinear relationship was found between the 

amount of weight loss and the change in daytime 

sleepiness, and losing weight improved the 

daytime sleepiness21. 

Similarly, in a study on the relationship between 

irregular sleep and lifestyle factors such as 

obesity, diet and physical activity, EDS was found 

to be associated with obesity independent of diet 

and physical activity22,23. 

In conclusion, these findings suggested that 

obesity was one of the causes of depression and 

excessive daytime sleepiness. As the level of 

obesity and depression increased, the level of EDS 

also increased. While obesity can be associated 

with depression through psychobiological 

mechanisms, EDS can be an early sign of 

depression. Treatment of obesity, depression and 

sleep disorders should be a part of public health 

policies. In particular, physicians working in 

primary care should identify the changeable risk 

factors in their patients and take precautions for 

them. Further studies are required to define for the 

early diagnosis of EDS. 

Limitations of the study: There is no gold 

standard test method for measuring daytime 

sleepiness. In our current study, the participants 

may not have accurately reported their symptoms 

to the survey we used to detect EDS. More 

detailed tests should be done in the future to 

identify other determinants of EDS.  
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