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Abstract 
Objectives: Currently, depression, anxiety, and stress among medical students are important health 
issues at global level.  The aim of this study was to assess the prevalence of depression, anxiety, stress 
among medical students, and its association with socio-demographic characteristics and sleep quality.  
Materials and Methods: DASS-42 Scale and Richard Campbell Sleep Questionnaire were used to 
assess information on depression, anxiety, stress, and sleep quality. A total of 610 students (44.10% 
males and 55.90% females) with mean age of 20.90±2.10 years participated in the present study.  
Results: The overall prevalence of depression, anxiety, and stress were 60%, 66%, and 63% among all 
participated medical students, respectively. Depression level was high among students with poor 
economic level. Anxiety level was high among pre-clinical students with poor economic level, females 
and the ones whose choice of the medical faculties was not voluntarily. Stress level was higher in 
females. The correlation between sleep quality and depression, anxiety, stress was found statistically 
significant, negative, and low level. High depression, anxiety, and stress levels decreased students' sleep 
quality.  
Conclusion: An important proportion of medical students had high levels of depression, anxiety, and 
stress. Providing individual guidance and psychological counseling services for medical students could 
be beneficial. 
Keywords: Depression, anxiety, stress, sleep quality, medical students  
 
Öz 
Amaç: Günümüzde tıp öğrencileri arasında depresyon, anksiyete ve stres küresel seviyede önemli bir 
sağlık sorunudur. Bu çalışma ile tıp fakültesi öğrencilerinde depresyon, anksiyete ve stres prevalansının 
araştırılması ve bunların uyku kalitesi ve demografik özellikler ile ilişkisini değerlendirmek 
amaçlanmıştır. 
Materyal ve Metot: Depresyon, anksiyete, stres ve uyku kalitesi hakkındaki bilgileri değerlendirmek 
için DASS-42 ve Richard Campbell Uyku Ölçeği kullanılmıştır. Çalışmaya yaş ortalaması 20,90±2,10 olan 
toplam 610 tıp fakültesi öğrencisi (44,10% erkek ve 55,90% kız) katılmıştır. 
Bulgular: Çalışmaya katılan tıp öğrencilerinde depresyon, anksiyete ve stres prevalansı sırasıyla 60%, 
66%, ve 63% olarak belirlenmiştir. Depresyon düzeyi, ekonomik düzeyi öğrencilerin yüksektir. 
Anksiyete düzeyi, klinik öncesi öğrencilerde, kızlarda ve tıp fakültesini kendi isteği ile tercih etmeyen 
öğrencilerde yüksektir. Stres düzeyi ise kızlarda yüksektir. Uyku kalitesi ile depresyon, anksiyete ve 
stres arasındaki ilişki istatistiksel olarak anlamlı, negatif yönde ve düşük seviyede bulunmuştur. Yüksek 
depresyon, anksiyete ve stres düzeyi öğrencilerin uyku kalitesini azaltmaktadır. 
Sonuç: Tıp öğrencilerinin önemli bir kısmında yüksek düzeyde depresyon, anksiyete ve stres 
belirlenmiştir. Tıp öğrencileri için bireysel rehberlik ve psikolojik danışma hizmetleri verilmesinin 
yararlı olabileceği düşünülmektedir. 
Anahtar Kelimeler: Depresyon, anksiyete, stres, uyku kalitesi, tıp öğrencileri 
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Introduction 

Currently, depression, anxiety and stress among medical students are an important 
health issues at the global level. Medical students must acquire sufficient vocational 
knowledge, skills, and attitudes to prepare themselves to cope with life-long 
professional difficulties. However, learning and educational demands can affect the 
physical and mental health of the students in a negative way. This situation leads to 
depression, anxiety, and stress in the life of medical students, and they tend to have 
more psychological distress compared to the general population.1,2 

Depression, anxiety, and stress formation among medical students can be 
multifactorial. These factors are classified as academic and non-academic 
(psychosocial and socio-demographic) stress factors.3,4 These factors include 
comprehensive medical curriculum, long course hours, concerns about academic 
performance, high family expectations and socio-demographic characteristics. These 
stress factors may lead to depression, anxiety, stress, poor sleep quality, low academic 
performance, alcohol and drug abuse, loss of self-confidence, poor life quality, and 
psychiatric illnesses.5-8 

In a society, university students are the most dynamic element of society's socio-
cultural structure. It was stated that depression is the most important psychological 
distress that threatens this group in researches among university students.9,10 
Psychological distress prevalence (depression, anxiety, stress) among medical students 
has been varied in different studies and countries. The prevalence of depression has 
changed in various societies such as Sweden 12.90%; Iran 51%; Denmark 30.50%; 
Cameroon 65.2%.8,11,12 Similarly, it is stated that the prevalence of anxiety in various 
societies (e.g. Pakistan 13%; Estonia 21.90%; Malesia 76.20% etc.) has changed between 
13% and 76.20%.13-15 The high prevalence of stress is one of the most important 
problems among medical students worldwide. For instance, different societies such as 
Nepal 27%; Malaysia 46.90%;Sudan 50,50%; Iran 72.30% indicated different stress 
levels.4,6,7,11,16 Studies carried out in the medical faculty and other faculties in Turkey 
have showed that the prevalence of depression, anxiety and stress changed between 
27.10%-73.50%; 17.90%-55.40%; 27%-46.40%; respectively.5,17-23 Many studies have 
reported that levels of depression, anxiety, and stress have been increased in recent 
years. Stress leads to some problems such as anxiety, depression, sleep disorders, 
coronary heart diseases, psychosomatic diseases, weakness of the immune system, and 
cancer.6  

In accordance with this information, the purpose of the present study was to 
investigate the prevalence of depression, anxiety, and stress among medical students in 
Afyonkarahisar Health Sciences University, and its association with socio-demographic 
characteristics and sleep quality. The hypotheses of study are given below:  

• What is the prevalence of depression, anxiety and stress among medical 
students at Afyonkarahisar Health Sciences University? 

• Is there any association between socio-demographic characteristics and 
depression, anxiety, and stress? 

• Is there a correlation between sleep quality and depression, anxiety, and 
stress? 
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Materials and Methods 

The sample of the study consisted of a total of 610 (341 female and 269 male) medical 
students. A questionnaire form consisting of totally three parts was used in the study: 
Depression, Anxiety and Stress Scale (DASS-42), Richard-Campbell Sleep Quality 
Questionnaire, and personal information form (age, gender, sleep hours, fluid 
consumption, etc.). DASS-42 is a scale developed by Lovibond, P. and Lovibond, S24 to 
determine individual’s levels of depression, anxiety, and stress. The scale consists of 
totally 42 items including three dimensions with 14 items about depression, 14 items 
about anxiety, and 14 item about stress. Depression items measure dissatisfaction, 
despair and worthlessness, loss of interest, and low energy levels. Anxiety items assess 
the individual's autonomic arousal, situational anxiety, subjective anxiety, and muscle 
response level. Stress items measure the level of symptoms of relaxation difficulty, 
nervous stimulation, quick worry and press, discomfort, overreaction, and intolerance. 
The validity and reliability of DASS-42 scale were performed by Akin and Çetin19 and 
Bayram and Bilgel25 in Turkey.  

Richard-Campbell Sleep Questionnaire developed by Richards26 evaluates the depth of 
night sleep, the dozing off time, the frequency of waking, the duration of awake at 
night, sleep quality, and noise level in the environment. This scale consists of six items. 
The validity and reliability of scale were performed by Özlü and Özer27 in Turkey. 

A cross-sectional study was designed as a research method. Pearson correlation 
analysis was used to determine the relation between depression, anxiety, stress, and 
sleep quality.  Independent sample t test was used to compare depression, anxiety, and 
stress level according to class (clinical class/pre-clinical class). Moreover, the 
important risk factors (socio-demographic characters and sleep quality) for depression, 
anxiety, and stress were determined using binary logistic regression analysis. SPSS 
software program was used for data analysis. The study was conducted in accordance 
with the ethical approval with the protocol number of 2017/11-261 from the Faculty of 
Medicine, Afyon Kocatepe University. 

Results 

A total of 610 students (44.10% males, 55.90% females) with the mean age of 20.90±2.10 
years (21.23±2.29 males, 20.79±1.92 females) at Afyonkarahisar Health Sciences 
University Faculty of Medicine voluntarily participated. The mean and standard 
deviation score of depression, anxiety, and stress were 13.93±5.51; 11.55±7.42; 17.79±8.37 
for all participants, respectively. When the scores were classified, 60.20%, 66.20%, 
62.60% of the participants had depression, anxiety, and stress symptoms, respectively. 
(Table 1).  

The difference between depression, anxiety, and stress levels according to the 
class of students was summarized in Table 2 and Figure 1. Anxiety level was statistically 
different according to the class of the students (p<0.05). Anxiety level in pre-clinical 
classes was higher than clinical classes. Depression and stress level were not 
statistically different according to the classes (p>0.05). As a result, depression and 
stress level did not change according to the class, and students had same depression 
and stress level (high level) in all classes (Table 2). Depression, anxiety, and stress 
levels of the students at second grade were higher than the other classes (Figure 1). 
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Table 1. Depression, anxiety, and stress levels of participants 

 
Depression 

n (%) 
Anxiety 
n (%) 

Stress 
n (%) 

Normal 
Abnormal 
Slight 
Middle 
High 
Very High 

243 (39.80) 
367 (60.20) 
86 (14.10) 
131 (21.50) 
91 (14.90) 
59 (9.70) 

206 (33.80) 
404 (66.20) 

67(11.00) 
150 (24.50) 
92 (15.10) 
95 (15.60) 

228 (37.40) 
382 (62.60) 
117 (19.20) 
150 (24.60) 
89 (14.50) 
26 (4.30) 

 
 
Table 2. Comparison of depression, anxiety and stress levels according to classes 

 Variables Classes N MeanStandard Deviation t p 

Depression 
Preclinical classes 348 14.539.23 

1.825 0.069 
Clinical classes 262 13.129.82 

Anxiety 
Preclinical classes 348 12.277.49 

2.783 0.006* 
Clinical classes 262 10.597.22 

Stress 
Preclinical classes 348 18.238.31 

1.482 0.139 
Clinical classes 262 17.218.42 

*p<0.05 

 
 

 
Fig. 1. Depression, anxiety and stress levels of students according to classes 
 
Binary logistic regression analysis was used to evaluate the effects of socio-
demographic characteristics of students on depression, anxiety, and stress. While the 
students with normal depression, anxiety, and stress were coded as "0", the students 
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with slight, middle, high or very high depression, anxiety, and stress were coded as "1". 
The results of binary logistic regression analysis were shown in Table 3. 
 
Table 3. The risk factors for depression, anxiety, and stress 

Socio- demographic characters B p 
Exp 
(B) 

% 95 CI Exp(B) 

Lower 
bound 

Upper 
bound 

Depression Economic level 
     Middle 
     Good 
Waking time in the 
morning 

06:00-06:59 
After 07:00 

Energy substance (No) 
Study duration during an 
exam period     

3-4 hours 
More than 5 hours 

Anxiety (Abnormal) 
Stress (Abnormal) 

 
-0.593 
-0.185 

 
0.171 
0.835 
-1.012 

 
 

-0.346 
-0.841 
1.358 
2.057 

0.064 
0.043 
0.566 
0.021 
0.486 
0.008 
0.003 
0.013 

 
0.344 
0.015 

<0.001 
<0.001 

 
0.552 
0.831 

 
1.186 
2.304 
0.364 

 
 

0.708 
0.431 
3.890 
7.824 

 
0.311 
0.442 

 
0.734 
1.245 
0.186 

 
 

0.346 
0.219 
2.508 
5.032 

 
0.983 
1.564 

 
1.919 
4.266 
0.710 

 
 

1.449 
0.850 
6.034 
12.164 

Anxiety Gender (Woman) 
Economic Level 

Middle 
Good 

Education level of the 
father  

High school 
University, master, 
Ph.D. 

Smoking 
Smoking before 
Still smoking 

Choosing the medical 
faculties whether 
voluntarily (No) 
Sleep Quality (Very high) 
Stress (Abnormal) 
Depression (Abnormal)   

0.539 
 
-

0.829 
-0.757 

 
-0.750 

-
0.769 

 
0.942 
0.073 
0.575 

 
-0.397 
1.732 
1.488 

0.013 
0.022 
0.006 
0.037 
0.057 
0.028 
0.025 
0.085 
0.026 
0.815 
0.098 

 
0.067 
<0.001 
<0.001 

1.714 
 

0.436 
0.469 

 
0.472 
0.463 

 
2.566 
1.076 
1.777 

 
0.672 
5.654 
4.428 

1.120 
 

0.242 
0.230 

 
0.241 
0.237 

 
1.117 

0.584 
0.899 

 
0.439 
3.593 
2.833 

2.623 
 

0.787 
0.955 

 
0.924 
0.907 

 
5.896 
1.982 
3.510 

 
1.028 
8.896 
6.922 

Stress Gender (Woman) 
Sleep Quality (Very high) 
Working status of father 
     Retired 
     Working 
Anxiety (Abnormal) 
Depression (Abnormal) 

0.422 
-

0.399 
 

-1.780 
-1.534 
1.543 
1.978 

0.054 
0.070 

 
<0.001 
<0.001 
<0.001 
<0.001 

1.524 
0.671 

 
0.169 
0.216 
4.679 
7.229 

0.993 
0.436 

 
0.093 
0.135 
3.027 
4.714 

2.339 
1.033 

 
0.306 
0.345 
7.232 
11.086 

References: Economic level=poor; Waking time in the morning= before 06:00; Energy substance=Yes; 
Study duration during an exam period: less than 3 hours; Anxiety=Normal; Stress=Normal, 
Depression=Normal; Gender=Man; Education level of the father=primary school; Smoking=Never 
smoking; Choosing the medical faculties voluntarily=Yes; Sleep quality=poor; Working status of father= 
not working; CI: confidence interval;   p<0.05. 
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The economic level of family, waking time in the morning, the use of energy 
substances (beverage, medicine, etc.), study duration during exam period, anxiety, and 
stress were identified as risk factors for depression. The middle economic level of 
family, the use of energy substances, and the length of study during exam periods 
reduced the risk of depression 1.80 times, 2.70 times, and 2.30 times, respectively. On 
the other hand, waking up after 7:00, anxiety, and stress increased the risk of 
depression 2.30 times, 3.90 times, and 7.80 times, respectively (Table 3). 

The economic level of the family, gender, education level of the father, smoking, 
voluntary or involuntary choice of the medical faculties, sleep quality, stress, and 
depression were identified as risk factors for anxiety. The good economic level of 
family, high education level of the father, and high sleep quality reduced the anxiety 
risk 2.10 times, average 2 times, and 1.50 times, respectively. On the other hand, being a 
woman, smoking, involuntary choice of the medical faculties, depression, and stress 
increased the anxiety risk 1.70 times, average 2 times, 1.80 times, 4.40 times, and 5.70 
times, respectively (Table 3). 

Gender, whether the father had a job, sleep quality, anxiety, and depression were 
identified as important risk factors for stress.  Having a good sleep quality and having a 
working father reduced the stress risk 1.50 times, and 4.60 times, respectively. On the 
other hand, being a woman, depression, and anxiety increased the stress risk 1.50 
times, 7.20 times, and 4.70 times, respectively. 

Table 4 showed that the results of the correlation analysis between depression, anxiety, 
stress, and sleep quality. The correlation between sleep quality and depression, 
anxiety, stress was found statistically significant, negative, and low level (p<0.05). It 
was found that the medical students having high depression, anxiety, and stress levels 
had sleeping problems (unable to start sleep or unable to continue sleep) and low sleep 
quality (Table 4). 

 

Table 4. The relationship between depression, anxiety, stress and sleep quality 

 Depression Anxiety Stress 
Sleep 

Quality 

 
Anxiety 

Correlation 
coefficient (r) 

0.720 1   

p 0.001*    

Stress 

Correlation 
coefficient (r) 

0.719 0.753 1  

p 0.001* 0.001*   

Sleep 
Quality 

Correlation 
coefficient (r) 

-0.110 -0.160 -0.107 1 

p 0.007* 0.001* 0.008*  
*p<0.05 

 
Discussion 

Depression, anxiety, and stress are the most common psychiatric disorders in the 
society. Depression among medical students is a worldwide phenomenon. Despite 
major changes in medical education, depression remains a major problem. In this 
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context, depression (60.20%), anxiety (66.20%), and stress (62.60%) prevalence were 
common among the students of the Medicine Faculty of Afyonkarahisar Health 
Sciences University (Table 1). These results showed that the prevalence of depression, 
anxiety, and stress is higher than the previous studies in Turkey.5,17-23,28 
Results of depression prevalence obtained from the present study were similar with the 
results obtained in some other countries: Cameroon 65.20%29, Pakistan 51%14, Syria 
60.60%4, Sudan 53.40%16, Malesia 60.20%13, Egypt 57.90%30 and 65%31, Iran 51%11, and 
India 51.30%3. Countries with lower prevalence of depression were Sweden 12.90%8, 
Denmark 30.50%12, Estonia 30.60%15, Nepal 29.90%32 and 33%33, and Saudi Arabia 43%1. 
Results of depression prevalence seem to be closer and higher to each other among the 
Middle Eastern countries. 
Results of anxiety prevalence obtained from the present study were similar with the 
results obtained in some other countries: Sudan 51%16, Egypt 57.90%30 and 73%31, Saudi 
Arabia 63%1, India 66.90%3, and Malesia 76.20%13. Countries with lower prevalence of 
anxiety were Pakistan 13%14, Estonia 21.90%15, Syria 35.10%4, Nepal 41.10%32, and Iran 
40.30%11. Results of anxiety prevalence seem to be closer and higher to each other 
among the East Asian and Arabian countries. 
Results of stress prevalence obtained from the present study were similar some 
countries: Iran 72.30%11, Egypt 59.90%31, Ethiopia 52.40%7 and 53.20%6, Syria 52.60%4, 
Sudan 50.50%16, and India 53%3. Countries with lower prevalence of anxiety were 
Malaysia 46.90%13, Saudi Arabia 41%1, and Nepal 27%32. Because students are exposed 
to too much stress in addition to the normal stress factors of daily life, the prevalence 
of stress is high nearly in all countries. Comprehensive medical curriculum, long 
course hours, concerns about academic performance, high family expectations, and 
socio-demographic characteristics are some of these stress factors. 
Depression, anxiety, and stress levels were higher in second-grade students than in 
other grades (Table 2; Figure 1). In the literature, some other research studies 
emphasized the same result.2,4,5,8,14,16 In contrast, Ediz et al.24 found first grade students 
had a high depression, anxiety, and stress level. Also, Bayram and Bilgel13 and Fuad et 
al.19 indicated that pre-clinical students (first grade and second grade) had a high 
depression, anxiety, and stress level. It can be explained by the usual stress of the first 
and second-grade students who are newly acquainted with the academic environment. 
Moreover, Bassols et al.34 indicated that sixth grade students had a lower depression, 
anxiety, and stress level than other grades. It can be explained by the fact that the 
sixth-grade students adapt to academic standing and do not have to take an exam.  
According to the results of binary logistic regression (Table 3), the poor economic level 
of the family, the use of energy substances, the short study duration during an exam 
period, anxiety, and stress increased the risk of depression. Being a woman, poor 
economic level of the family, low educational level of the father, the involuntary choice 
of medical faculties, poor sleep quality, stress and depression increased the anxiety 
risk. Being a woman, an unemployed father, poor sleep quality, anxiety, and depression 
increased the risk of stress. Similar risk factors for depression, anxiety, and stress were 
obtained from the related literature.4,7,13,17,23 
It was found that statistically significant, negative, and low-level correlation between 
sleep quality and depression, anxiety, stress. Sleep quality was found to be low in 
students with high levels of depression, anxiety, and stress (Table 4). Najafi Kalyani et 
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al.6 and Almojali et al.11 also indicated that students with high levels of depression, 
anxiety, and stress had a low sleep quality.  
The results of this study were closer to the results of the studies conducted in the 
Middle Eastern, Asian, and Arabian countries. The prevalence of depression, anxiety, 
and stress among medical students in these countries has been generally higher than 
the ones in the European countries. High depression, anxiety, and stress levels may be 
due to cultural and religious differences between the Eastern and Western countries. 
Consequently, depression, anxiety, and stress levels were found to be high at the 
students of Medical Faculty of Afyonkarahisar Health Sciences University. Students 
with these problems need to be identified and it is necessary to take measures to solve 
these psychological problems. Providing individual guidance and psychological 
counseling services for medical students could be beneficial. 
Studies in the literature have shown that an important proportion of medical students 
have high levels of depression, anxiety, and stress. Making multicenter studies with the 
same methodology should be used to assess whether the differences in depression, 
anxiety, and stress rates are artificial or indeed exist. Finally, the evaluation of 
psychological morbidity is needed not only for students but also for other partners 
such as educators and parents. 
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