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ABSTRACT
Aims: Dental students are under the risk of developing sleep disorders due to intensive curriculum and long study hours. 
Hence, we aimed to assess the prevalance of obstuctive sleep apnea syndrome and its relation with sleep quality among Turkish 
dental students.
Methods: A cross-sectional study was conducted among 314 dental students, who completed Epworth Sleepiness Scale (ESS) 
to identify the sleep quality (SQ) and excessive daytime sleepiness (EDS) and Berlin Questionnaire (BQ) for Obstructive Sleep 
Apnea Syndrome (OSAS). Demographic variables were also recorded. SPSS Version 23 (IBM Corporation, Armonk, NY, USA) 
was used for istatistical analysis. The statistical significance level was accepted as p<0.05.
Results: OSAS risk was found to be 16.8% in Turkish dental students. Higher hypertension, obesity and body mass index 
(BMI) values were found to be related with higher risk for sleep apnea. There was a statistically significant positive correlation 
between ESS and BQ assessments (r=0.334, p<0.05). Normal daytime sleepiness was observed in 46.6% of dental students.
Conclusion: OSAS risk was found to be high in dental students who will be the primary step in the diagnosis and treatment 
of sleep apnea. As the OSAS risk increases, sleep quality decreases. It should be emphasized that sleep and lifestyle habits may 
increase the risk of OSAS in dental students.
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INTRODUCTION
Sleep, which is an important component in the growth 
and development of the body and in the formation of 
the circadian rhythm, is an indispensable part of our 
life. It is also known to be important for the maturation 
of cognitive functions and their optimal functioning. 
Poor sleep quality can cause a decrease in the individual’s 
occupational performance at work or school,1,2 impaired 
social functionality,3 work accidents,4 and poor physical 
health.5 The negative impact that occurs in healthcare 
specialists such as physicians, nurses, medical and dental 
students, does not only affect the individual, but also 
affects the safety of patients.6,7 New social and academic 
environment, unhealthy lifestyle, excessive use of social 
media cause sleep problems in undergraduate students.8 
In addition to these factors, dental students who are under 
high pressure, usually do not have good quality of life due 
to their high academic load, clinic practice responsibilities 
and long hours of night study. Thus, they face to lots of 
stress that causes poor sleep quality. Dental students are 
considered a population that is prone to sleep disorders. 

Obstructive sleep apnea syndrome (OSAS) is a 
widespread disease that increases with age and is seen in 
approximately 2-4% of the adult population, characterized 
by recurrent apnea or hypopnea during sleep, episodes of 
upper airway obstruction, and decreased blood oxygen 
saturation. Although the diagnosis of the disease is 
only confirmed as a result of polysomnographic (PSG) 
evaluation, various screening tests in the form of surveys 
are also used to evaluate the individuals at risk.9 It is 
thought that 80-90% of people with symptoms of the 
disease continue their lives without being diagnosed.10 
The Berlin Questionnaire (BQ) is the first test used to 
identify risk groups for OSAS.11 Translation of BQ to 
Turkish12 have been made and validated. Although there 
are various studies in the literature investigating sleep 
disorders in the healthcare professionals and medical 
students, there are few studies about sleep disorders 
among the dental students. Hence, in our study, we 
aimed to determine the prevalence of OSAS in Turkish 
dental students.

Cite this article as: Gaş S, Yıldırım G. Assessment of the relationship between obstructive sleep apnea syndrome and sleep quality among 
dental students. J Health Sci Med. 2023;6(5):981-986.

Received: 04.05.2023 ◆ Accepted: 28.08.2023 ◆ Published: 28.09.2023

https://orcid.org/0000-0002-3337-9403
https://orcid.org/0000-0003-4729-6876


982

Gaş et al. Obstructive sleep apnea syndrome among dental students J Health Sci Med. 2023;6(5):981-986

METHODS
The study was carried out with the permission of İstinye 
University Human Researches Ethics Committee (Date: 
21.07.2022, Decision No: 22-117). All procedures were 
carried out in accordance with the ethical rules and the 
principles of the Declaration of Helsinki.

The current cross-sectional study was carried out on 313 
volunteer dental students (male: 118, female: 195) in İstanbul 
Beykent University School of Dentistry from August 2022 
to November 2022. They provided written consent and 
participated on a voluntary and anonymous basis. All the 
participants completed a self-administered questionnaire. 
Sociodemographic characteristics (i.e. sex, age, height, 
weight, BMI) of the dental students were collected. 

The BQ is a commonly used screening tool for OSAS 
and has been validated in primary care settings and 
other specific patient populations.13,14 BQ contains 10 
questions in three categories: The first category asks 
refers to snoring and witnessed apneas, the second 
category asks about sleepiness and fatigue and the last 
category asks about existence of hypertension and also 
body mass index (BMI) of >30 kg/m2. Categories are 
evaluated separately from each other, 2 or more positive 
categories are considered as high risk of OSAS according 
to the Berlin questionnaire. 

The Epsworth sleepiness scale (ESS) is a standard 
and validated questionnaire which is used to evaluate 
subjective excessive daytime sleepiness (EDS).15 ESS 
consists of 8 questions for which the study participants are 
asked to rate on a 4-point scale from 0-3 (0=would never 
doze, 1=slight chance of dozing, 2=moderate chance of 
dozing, and 3=high chance of dozing), their chance of 
dozing off or falling asleep in 8 different conditions, or 
daily activities. According to this scale which range from 
0-24, people who score above 10 are considered to be at 
high risk for excessive daytime sleepiness.

Statistical Analysis
Within the scope of the study, SPSS Version 23 (IBM 
Corporation, Armonk, NY, USA) was used for analysis. 
Mean and standard deviation values were used for open-
ended data. One-way Anova and independent sample 
t-tests were used in the assessment based on gender 
and age. Correlation analysis was used to compare the 
participants' overall ESS scores and BQ scores. The 
statistical significance level was accepted as p<0.05. The 
sample size was calculated at a 95% confidence level using 
the G*Power programme (version 3.1.9.7; Heinrich Heine 
University, Dusseldorf, Germany). Based on the previous 
study comparing within the groups, considering an α of 
0.05, a standardized effect size of 0.25, and a theoretical 
power of 95%, the minimum size for each group was 
estimated to be 57 and 285 in total.16

RESULTS
The characteristics of the study population was shown in 
Table 1. The total number of participants was 313 dental 
students, aged 18-40 years old (21.81±2.52), 62.3% of the 
participants were female and 37.7% of them were male. 
When Body Mass Indexes (BMI) were calculated, it was 
found that the mean was 22.27±3.60, the lowest BMI 
value was 15.70, and the highest BMI value was 36.7. 
14.4% of the participants had a family history of OSAS.

Table 1. Main findings regarding age, height, weight and body 
mass index of participants
 N Min Max Mean SD 
Age 313 18 40 21.81 2.52
Lenght 313 152 194 171.46 8.93
Weight 313 41 108 65.99 14.55
Body mass index 313 15.70 36.70 22.27 3.60
N: Number, Min: Minimum, Max: Maximum, SD: Standard deviation

As seen in Table 2, the presence of snoring was 23% (male: 
36.4%, female: 14.4%) , frequency of snoring was 6.7% 
(male: 15.3%, female: 1.5%), snoring bothers other people 
was 3.8% (male: 9.3%, female: 0.5%) and it was determined 
that there was a statistically significant difference based on 
gender in terms of the presence and frequency of snoring 
and snoring bothers other people (p<0.05). The snoring 
severity was found 2.9% and respiratory arrest during sleep 
was 0.3% (p>0.05). While the general rate of participants 
who had a high frequency of feeling sluggish and tired 
upon waking from sleep is 39.9%, this rate is 35.6% for 
male participants and 42.6% for female participants, 
was found to be absent (p>0.05). However, while the 
general rate of participants who had a high frequency of 
feeling tired during the daytime was 42.2% (male: 33.9%, 
female: 47.2%, p<0.05). This rate was higher for female 
participants. There was a statistically important difference 
in term of fallen asleep while driving, the rate was found 
16.1% for males, 4.6% for females (p<0.05). There was 
no significant gender-based finding in terms of feeling 
excessively sleepy while driving (male: 3.4%, female: 3.1%, 
p<0.05). Table 2 shows that male participants were more 
prone to hypertension and obesity than female ones (male: 
6.8%, female: 1, p<0.05). The risk of OSAS was 27% in 
men and 10.8% in women. It was found to be 16.8% in 
the general population. When the Berlin risk assessment 
levels of the participants were compared according to 
the presence of hypertension or obesity, a statistically 
significant difference was found (p<0.05). The proportion 
of individuals in the high-risk group was higher in 
individuals with hypertension or obesity. Table 3 shows 
that there was a statistically significant difference between 
the OSAS risk in terms of BMI levels of the participants 
(p<0.05). The average BMI of the participants evaluated in 
the high-risk group was higher (Table 3).
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Table 2. Comparison of Berlin Questionnaire Results by Gender

 Total 
(n=313)

Male 
(n=118)

Female 
(n=195) p

Category 1
Presence of 
snoring

72 
(23%)

43 
(36.4%)

29 
(14.4%) 0.001

Snoring 
severity 

9 
(2.9%)

5
(4.2%)

4 
(2.1%) 0.217

Frequency of 
snoring

21 
(6.7%)

18 
(15.3%)

3 
(1.5%) 0.001

Snoring bothers 
other people

12 
(3.8%)

11 
(9.3%)

1 
(0.5%) 0.001

Quit breathing 
during sleep

1 
(0.3%)

0 
(0.0%)

1 
(0.5%) 0.623

Category 2
Feel fatigue after 
waking up

125 
(39.9%)

42 
(35.6%)

83 
(42.6%) 0.135

Daytime 
fatigue

132 
(42.2%)

40 
(33.9%)

92 
(47.2%) 0.014

Fall asleep during 
driving

28 
(8.9%)

19 
(16.1%)

9 
(4.6%) 0.001

Excessive sleepiness 
while driving

10 
(3.2%)

4 
(3.4%)

6 
(3.1%) 0.560

Category 3
Hypertension or 
obesity

10 
(3.2%)

8 
(6.8%)

2 
(1.0%) 0.001

Table 3. Evaluation of Berlin Risk Categories According to 
Participants' BMI Levels
 N Mean SD p
Low risk 258 21.78 3.23

0.001
High risk 52 24.81 4.29
N: Number; SD: Standart deviation, BMI: Body mass index

According to the results of the BQ, Table 4 shows that 
46.6% of low-risk participants and 19.2% of high-
risk participants were in the normal ESS group, while 
3.9% of low-risk participants had increased severe 
daytime sleepiness. In the high-risk group, 13.5% of 
the participants were in the increased severe daytime 
sleepiness group. Participants with high-risk status were 
more likely to experience increased moderate to severe 
daytime sleepiness by the ESS assessment (Table 4). 

Table 4. Comparison of ESS and BQ results

 
BQ 

Total  p
Low risk High risk

ESS 0.002
Normal daytime 
sleepiness

115
(46.6%)

10 
(19.2%)

125 
(40.3%)

Normal but increased 
daytime sleepiness

90
(34.9%)

24
(46.2%)

114 
(36.8%)

Mild daytime 
sleepiness

28
(10.9%)

9 
(17.3%)

37 
(11.9%)

Moderate daytime 
sleepiness 

15
(5.8%)

2
(3.8%)

17 
(5.5%)

Excessive daytime 
sleepiness

10 
(3.9%)

7 
(13.5%)

17 
(5.5%)

Total 258 
(100.0%)

52 
(100.0%)

310 
(100.0%)

ESS: Epworth sleepiness scale, BQ: Berlin questionnaire

When the categories according to the general ESS 
evaluations of the participants and the risk levels 
according to the answers given to the BQ were compared; 
it was determined that there was a statistically significant 
low and strong positive correlation between ESS and 
Berlin assessments according to categories (r=0.334, 
p<0.05) (Table 5). There was no statistically significant 
relationship between ESS and Berlin questionnaire 
category 1 evaluation (r=0.081, p>0.05). There was 
a statistically significant low-level strong positive 
correlation between ESS and Berlin questionnaire 
category 2 evaluation (r=0.334, p<0.05). There was no 
statistically significant relationship between ESS and 
Berlin questionnaire category 3 evaluation (r=-0.042, 
p>0.05). However, there was a statistically significant 
low and strong positive correlation between ESS and BQ 
assessments (r=0.334, p<0.05) (Table 5).

Table 5. Evaluation of the Relationship between ESS and BQ 
Categories

  ESS
BQ 

Category 
1

BQ 
Category 

2

BQ 
Category 

3
BQ 

Total

ESS 7.30±4.28 0.081 .395** -0.042 .334**
BQ

Category 
1

0.37±0.74 0.07 .228** .654**

BQ
Category 

2
0.94±0.97 0.049 .788**

BQ
Category 

3
0.03±0.18 .302**

BQ 
Total 1.34±1.30      

ESS: Epworth sleepiness scale, BQ: Berlin Questionnaire, **p<0.001, In the 1st category 
(questions 1 to 5) and 2nd category (questions 6 to 8), the patients considered “at risk” if 
they have answered positively to at least two questions. In the third category, the patient 
must have at least a positive response, or a BMI (body mass index) greater than 30. For 
a patient to be considered “high risk”, they must have obtained a “positive” result in at 
least two categories of the Berlin questionnaire. “Low risk” subjects are those who will 
have at most one “positive” category.

DISCUSSION
An optimal sleep quality is an important part of healthy 
life.2 When sleep quality deteriorates, it can cause 
different problems such as sleep disorders, psychiatric 
illnesses, etc. University students are a part of the group 
that is faced with stress due to getting used to a new order, 
being more responsible, being more free and having a 
heavy course load. Dental students also have to endure 
these pressures. However, dental students are bound to 
be under more stress due to their clinical responsibilities 
and practical lessons. Students should be taught methods 
of having optimal sleep and coping with stress. Various 
studies in the literature have investigated sleep quality 
in university students has been elaborated.17-19 In the 
previous studies, the prevalence of sleep disorders were 
evaluated in university students.16,20 However, few studies 
investigated the prevalence and risk factors of obstructive 
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apnea syndrome in dental students.21,22 Therefore, in 
our study, our purpose was evaluating the prevalence 
of obstructive sleep apnea syndrome, which is one of 
the sleep disorders and can affect activities in daily life, 
and its relationship with sleep quality in Turkish dental 
students.

Since the polysomnography is the gold standard method 
in the OSAS diagnosis, we think that the value obtained in 
our study should be considered only as a risk assessment. 
In our study, 16.8% of people were found to be at high risk 
for the development of OSAS. In studies evaluating the 
prevalence of OSAS in the general population using the 
BQ, the risk of sleep apnea was reported to be 4.98% by 
Amra et al.23 and 27.3% by Khazaei et al.24 When studies 
of OSAS prevalence in healthcare workers using the BQ 
were examined, Geidr-Brown et al.25 reported that 24% 
of nurses working 12-hour night shifts had a high risk of 
sleep apnea and Seyedmehdi et al.26 found this risk to be 
6.9% in health workers in their study. Similar to previous 
studies, Aydın Güçlü et al.27 investigated the risk of 
OSAS in healthcare workers and reported that 15.2% of 
individuals had a high risk of sleep apnea. In the present 
study, the risk of OSAS was found to be 16.8%. However, 
OSAS risk in men was found to be statistically significantly 
higher than in women. Unlike our study results, Yavuz et 
al.28 found no difference between gender and sleep apnea 
in medical students and 35.5% of students were found to 
be at risk for OSAS. Belingheri et al.20 reported a huge 
prevalence of sleep disorders among medical and nursing 
students and an relationship between these symptoms 
and perceived stress. The difference in our results with 
the previous studies may be related to the difference in 
the scales used and diversity of the study population. 
However, there are also studies, argue that gender and 
OSAS risk are related in the literature.27,28-30

Studies have demonsrated that approximately 50% of 
OSAS patients have hypertension and approximately 30% 
of hypertensive patients have OSAS.31,32  Obesity increases 
the risk of developing OSAS.33 The risk of OSAS is 8-12 
times higher in individuals with a BMI >29.34 Similiar 
to Aydın Güçlü et al.27 the present study also evaluated 
the association of sleep apnea with age, gender, BMI, 
hypertension, and obesity, and found that high sleep 
apnea risk was directly related to these factors. Similar 
to our study, dos Santos et al.21 also examined OSAS in 
Brazilian dental students and found a relationship with 
BMI and OSAS.

If left untreated, OSAS can lead to impaired attention 
and concentration, decreased work performance, and 
academic failure. Aydin Güçlü et al.27 in their study, 
19.5% of healthcare professionals stated that they felt 
daytime fatigue and fatigue almost every day, while 
14.1% of them fell asleep while driving. Similar to the 

previous study, Seyehmedhi et al.26 reported that 22.6% 
of the participants felt tired almost every day during 
the day, while 15.4% felt excessive sleepiness and fell 
asleep while driving. However, in our study, 42.2% of the 
dental students stated that they felt tired almost every 
day, while the rate of those who fell asleep while driving 
was 10%. The fact that daytime fatigue is much higher 
than the previous studies, may be due to the fact that the 
dentistry curriculum is quite full of both clinical practice 
and theoretical course loads and the responsibility of the 
patients who have to be cared for during internships. It 
is important to identify the population at risk among 
healthcare workers. It is also very important to raise 
awareness of OSAS, especially since the dental students 
constitute the first step in diagnosis and treatment.

Sleep deprivation is a community health problem 
associated with obesity, morbidity, and mortality. The 
academic performance of dental students appears to be 
influenced by sleep.35,36 In 2006, Curcio et al.37 suggested 
that students' learning and academic performance were 
associated with sleep quality and the amount of sleep they 
received. Although relationship was found between the 
academic period of the student and sleep quality, gender 
and age were not linked to sleep quality or with excessive 
daytime sleepiness.37 Ergin et al.38 observed that, the best 
sleep quality was found in the Health Sciences students 
and the worst sleep quality was found in the dental 
students. Unlike to our study, the previous study results 
showed no statistically significant difference between 
gender and sleep quality.

Sleep disorders are a condition that can be triggered 
by people's lifestyles and habits, affecting the body and 
orofacial structures. For this reason, it is possible to 
detect respiratory disorders that occur during sleep 
as soon as possible and to inform individuals, and to 
prevent disease and improve health by clinical and/or 
surgical intervention. Problems such as sleep apnea can 
also cause sleep disturbance. Pasha et al.22 evaluated sleep 
apnea risk factors in medical school students in Pakistan 
and stated that 27% of men and 12% of women had 
disturbing snoring. Similarly, in our study, 12% of dental 
students had the same discomfort. Also in our study, in 
the dental students at risk of OSAS, sleep quality also 
decreases and excessive daytime sleepiness increases. 
Hence we observed that OSAS and sleep quality were 
related according to our study results. Conditions such as 
lifestyle, attitudes towards events, academic load, social 
media and internet use of medical and dental students 
may be risk factors for sleep apnea. However, no study 
has been conducted to evaluate the prevalence and risk 
factors of sleep apnea in dental faculties in our country. 
In the literature, the prevalence of predictive factors for 
obstructive sleep apnea was investigated in dental and 
speech language hearing students in only one study.21
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Our study has several limitations. The first one is that the 
study is a cross-sectional study. Only questionnaires were 
used to collect data in the study, no clinical examination 
was performed and imaging techniques were not used. 
The second limitation is the small number of the study 
population. The participation of all dental school students 
in Turkey may enable us to obtain more accurate results. 
Third, only two questionnaires were used in the study. In 
order to obtain clearer results, more scales from which 
we can obtain data such as stress, anxiety, life habits, etc., 
which may be risk factors for sleep apnea, should be used 
in future studies.

CONCLUSION
The risk of developing sleep apnea was found to be high 
in the dental students. Those with poor sleep quality are at 
greater risk. Since sleep disorders are also quite common 
among dental students, early diagnosis and treatment 
will reduce the risk of harm to students and patients.
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