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ÖzAbstract

Amaç: Araştırmada yetişkinlerde Obstrüktif Uyku Apne Sendromunu 
(OSAS) etkileyen faktörleri saptamak ve OSAS ile gündüz uykululuğu, 
obezite ve komorbidite sayısı arasındaki ilişkiyi belirlemek amaçlandı. 
Gereç ve Yöntem: Bu retrospektif araştırma Çanakkale’de Temmuz 
2017-Haziran 2018 tarihleri arasında 18 yaş ve üstü 682 yetişkin ile 
yürütüldü. Polisomnografi ölçümünden elde edilen Apne-hipopne 
indeksi (AHİ) ≥5 ise OSAS olarak değerlendirildi. Gündüz uykululuğunu 
belirlemede Epworth Uykululuk Ölçeği (EUÖ) kullanıldı. 
Bulgular: Katılımcıların %22,1’i hafif, %15,8’i orta, %36,5’i şiddetli 
düzeyde OSAS’lidir. Multivariate lojistik regresyon analizine göre: 
OSAS riski erkeklerde, 50 yaş ve üzerinde, alkol kullananlarda, gündüz 
uykululuğu olanlarda, fazla kilolu ve obezlerde, iki ve daha fazla hastalığı 
olanlarda yüksektir (p<0,05). Hipertansiyon ve kronik obstrüktif akciğer 
hastalığı (KOAH) hastalarında OSAS riski daha yüksektir (p<0,05). 
Düzeltilmiş multivariate lineer regresion analizine göre; EUÖ skorunun 
[β: 0,416, %95 güven aralığı (GA): 0,124-0,708)], Vücut Kütle indeksinin 
(VKİ) (β: 1,701, %95 GA: 1,390-2,011) ve komorbiditenin (β: 2,441, 
%95 GA: 0,121-4,762) her 1-birim artışında AHİ artmaktadır (p<0,05).
Sonuç: Yaklaşık her dört katılımcıdan üçü OSAS’lidir. Erkek cinsiyet, 
ileri yaş, alkol kullanma, aşırı gündüz uykululuğu, fazla kilo ve obezite, 
komorbidite OSAS riskini artırmaktadır. Hipertansiyon ve KOAH 
hastalarında risk daha yüksektir. EUÖ skoru, VKİ ve komorbidite arttıkça 
AHİ artmaktadır. Sağlık çalışanları tanı konmamış OSAS olgularının 
tespitinde risk altında olanları saptamalı, erken tanı ve girişim için ilgili 
kliniklere yönlendirmelidir.
Anahtar Kelimeler: Obstrüktif uyku apnesi, Apne-hipopne indeksi, 
uykululuk, aşırı gündüz uykululuğu, obezite, Vücut Kütle indeksi, 
komorbidite, yetişkin

Objective: The purpose of the study was to identify the factors that affect 
Obstructive Sleep Apnea Syndrome (OSAS) in adults and determine the 
association between obstructive sleep apnea and daytime sleepiness, 
obesity and comorbidity.
Materials and Methods: This retrospective study was conducted 
in Çanakkale from July 2017-June 2018 with 682 adults (≥18 yr). An 
Apnea-hypopnea index (AHI) score ≥5 obtained from polysomnography 
measurement was considered as OSAS. The Epworth Sleepiness Scale 
(ESS) was used to identify excessive daytime sleepiness (EDS).
Results: A total of 22.1% of adults had mild, 15.8% moderate and 
36.5% severe OSAS. According to multivariate logistic regression 
analysis, high OSAS risk was associated with men of age greater than 
50 years, who were alcohol users, EDS, overweight or obese and had 
at least two comorbidities (p<0.05). OSAS risk was higher in patients 
with hypertension and chronic obstructive pulmonary disease (COPD) 
(p<0.05). According to adjusted multivariate linear regression analysis, 
with each 1-unit increase in ESS score [β: 0.416, 95% confidence 
interval (CI): 0.124, 0.708], Body Mass index (BMI) (β: 1.701, 95% CI: 
1.390, 2.011) and comorbidity (β: 2.441, 95% CI: 0.121, 4.762), AHI 
increased significantly.
Conclusion: Approximately three out of every four participants had 
OSAS. Male gender, advanced age, alcohol use, EDS, obesity and the 
presence of comorbidities increased the risk of OSAS. The risk was 
higher with hypertension or COPD. AHI increased as the ESS score, BMI 
and number of comorbidities increased. Healthcare professionals should 
identify those at risk when detecting undiagnosed OSAS cases and refer 
them to appropriate clinics for early diagnosis and intervention.
Keywords: Obstructive sleep apnea, Apnea-hypopnea index, sleepiness, 
excessive daytimes sleepiness, obesity Body Mass index, comorbidity
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Introduction

Obstructive Sleep Apnea syndrome (OSAS) is among the 
most frequent sleep-related respiratory disorders (1). Collapse 
or obstruction of the pharyngeal airway during sleep is 
characteristic of OSAS, which results in partial or complete 
airflow restriction in nose and mouth (2). The prevalence of 
OSAS, which is reported between 9% and 38% in general 
population (3), varies between 61% and 88% in those referring 
to sleep units [Apnea-hypopnea index (AHI) ≥5.0 events/h] 
(4-6). Advanced age, male gender, smoking, alcohol use, 
obesity, metabolic and chronic conditions play important roles 
in OSAS (3,7,8). 
Obesity is one of the main risk factors for OSAS development. 
It has been reported in previous studies that anthropometric 
measurements like Body Mass index (BMI), waist circumference 
and neck circumference were high in patients with OSAS, 
and metabolic conditions were decisive for OSAS (5,8,9). In a 
previous study, it was found that one-third of obese patients 
were in the high-risk OSAS group, and two-thirds of high-
risk patients with OSAS had hypertension (10). It was shown 
that among the comorbid diseases, cardiovascular diseases, 
respiratory diseases, and diabetes mellitus (DM) increased 
the risk of OSAS (11-14). OSAS appears as a potential trigger 
for worse prognosis by deteriorating chronic organ damage, 
affecting the course and severity of diseases, and by adversely 
affecting the quality of life (7,15). The hypoventilation and/ 
or oxygen desaturation, which are frequently seen in OSAS, 
lead to sleep disorders (16,17). Among these, EDS is a very 
common symptom for patients with OSAS, and is observed in 
12% to 65% of patients (18). EDS can also result in increases in 
morbidity and mortality rates, and can cause traffic and work 
accidents (19,20). 
Polysomnography (PSG), which is considered the gold standard 
for OSAS diagnosis, is not used as a screening test due to high 
costs and limited availability. For this reason, PSG is more 
important for patients who have higher risks and comorbid 
conditions in diagnosing OSAS (21). OSAS, which leads to 
an increase in chronic disease burden and direct or indirect 
health expenditures, remains as a major public health problem 
(10,18). The purpose of the present study was to determine the 
factors that affect OSAS in adults, and determine the association 
between obstructive sleep apnea and daytime sleepiness, 
obesity and comorbidity.

Materials and Methods

Study design 

This retrospective research, whose medical records were 
accessed between 01.11.2018 and 15.12.2018, was conducted 
in Çanakkale. A total of 758 people, who applied to the Sleep 
Apnea Unit of Ezine State Hospital and who underwent PSG 
examination for at least 6 hours between July 1, 2017, and 
June 30, 2018, were included in the study. A total of 76 people 
whose PSG process could not be completed due to inadequate 
sleep or quitting the process (n=53), whose archive data could 

not be found (n=21), who were below the age of 18 (n=2) were 
excluded from the study, and the records of 682 adults who 
were over the age of 18 were examined. 

OSAS assessment 

The Grael 4K (Compumedics, Victoria, Australia) PSG Device 
was used in the study. The polysomnographic screening was 
carried out by using the standard technique. PSG was carried 
out in line with the American Academy of Sleep Medicine 
criteria (22). The definition of apnea was defined as decreased 
airflow at least 90% with minimum 10 s, and the definition of 
hypopnea was made as decreased airflow at least 30% with 
minimum 3% desaturation in preceding 30 s, and decrease in 
chest-wall movement and/or arousal. AHI was defined as the 
mean number of apneas and hypopneas per hour during sleep, 
and OSAS was defined as AHI with a minimum of 5.0 events/h. 
OSAS severity was defined as mild (5.0≤ AHI <15.0 events/h), 
moderate (15.0≤ AHI <30.0 events/h), or severe (AHI ≥30.0 
events/h). 

Variables of the study 

The dependent variable of the research was the OSAS entity. 
AHI ≥5.0 events/h were evaluated as OSAS. Gender, age, 
level of education, working status, smoking and alcohol use, 
daily sleep duration, Ehlers-Danlos syndrome (EDS), BMI, and 
comorbidity status were used as independent variables in the 
study. The study described daily sleep time as the sleep time 
between the average sleep and wake-up times of a person in 
the past week. The American National Sleep Foundation has 
recommended 7-9 hours for adults aged 18-64, and 7-8 hours 
for adults aged 65 and over (23). In this study, 7-9 hours of 
sleep was considered as adequate, less than 7 hours of sleep 
inadequate, and more than 9 hours of sleep was considered 
as excess. Daytime was evaluated according to sleepiness, ESS. 
The scores from the scale of Appleton et al. (15) vary between 
0-24, with high scores showing daytime sleepiness (24); and 
11 points and over according to cut-off-point refer to EDS 
and circadian rhythm change. BMI was calculated with the 
formula of body weight/height2 (kg/m2). According to World 
Health Organization classification, BMI was evaluated as less 
than 18.50 kg/m2 underweight, 18.50-24.99 kg/m2 normal, 
25.0-29.9 kg/m2 overweight, 30.00 kg/m2 and more obese. 
Minimum one disease that was diagnosed by a physician, lasting 
two years, and requiring continuous medication was considered 
as a chronic disease (cardiovascular, respiratory, endocrine, 
neurological, psychiatric, genitourinary, gastrointestinal, and 
metabolic). In addition to OSAS, the presence of at least one 
chronic disease was defined as comorbidity according to the 
data which were obtained from chronic disease data records of 
the patients. 

Data analysis 

Descriptive statistics were used for data analysis, and Pearson 
chi-square test was used to compare the rates in independent 
groups. Further analysis of OSAS and categorical variables were 
identified by using multivariate logistic regression analyses 
(enter strategy). Dummy variables were created in more than 
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two-category variables modeled, according to which the age 
was defined as 50 years less, education level as secondary school 
or higher, daily sleep time as 7-9 hours, BMI as 25.0 kg/m2 less, 
and the number of comorbid diseases as none reference group. 
The explanatory power of the model was evaluated according 
to Nagelkerke R-square (Nagelkerke R2). In univariate analysis, 
variables with p<0.10 were taken in the model. Multivariate 
linear regression analysis (enter strategy) was used to analyze 
the relationship between AHI score and Epworth Sleepiness 
scale (ESS), BMI and the number of comorbidities. The model’s 
confounding variables were identified as age, gender, smoking, 
and use of alcohol. The explanatory status of the models was 
evaluated by Adjusted R-square (Adj. R2). A two-tailed p<0.05 
was considered a statistically significant level. 

Statistical Analysis

The analysis was performed using the Statistical Package for the 
Social Sciences, version 22.0 (SPSS Inc., Chicago, IL, USA).

Results 

In Table 1, the descriptive characteristics of participants are 
shown. The mean age was 50.02±12.79 (range: 18-89), 
and 68.6% of the adults were male. A total of 41.5% of the 
respondents were primary school and lower graduates, 38.1% 
smoked, and 22.7% used alcohol. A total of 31.4% of the 
adults had insufficient daily sleep times or more (≤6 or ≥10 
hours), 48.1% had EDS, 61.9% were obese, 51.8% had at 
least one comorbid disease, and the most frequently diagnosed 
comorbidity was hypertension (33.0%). A total of 74.5% of the 
participants were diagnosed with OSAS, 22.1% of them had 
mild, 15.8% moderate, and 36.5% had severe OSAS. 
The relation between OSAS according to some characteristics 
of the adults is illustrated in Table 2 and Table 3 by multivariate 
logistic regression analysis (enter strategy). In the models 
created, 26.8% and 8.6% of the variance in OSAS according 
to Nagelkerke were explained, respectively (p<0.001). In the 
study, OSAS risk was significantly higher in the male gender 
(p<0.001), in 50 and over years old (p=0.001), in alcohol users 
(p=0.001), in people with EDS (≥11) (p=0.026), overweight 
(p=0.012) and obese (p<0.001), and in patients with at least 
two comorbidities (p=0.005) (Table 2). A higher risk of OSAS 
was detected in the presence of hypertension (p<0.001) and 
chronic obstructive pulmonary disease (COPD) (p=0.045) 
among comorbid diseases (Table 3).
The relationship between adults’ AHI scores and ESS, BMI and 
the number of comorbidities is illustrated with the multivariate 
linear regression analysis in Table 4. A total of 21.2% of the 
AHI variance (adj. R2) was explained (p<0.001) in the model 
that was corrected according to the gender, age, smoking and 
alcohol use of participants. In this respect, with each 1-unit 
increase in ESS score, there was a 0.416-unit increase in AHI 
[β, 95% confidence interval (CI): 0.124 to 0.708, p=0.005]; 
with each 1-unit increase in BMI, there was a 1.701-unit 
increase in AHI (β, 95% CI: 1.390 to 2011, p<0.001); with each 
1-comorbid disease, there was a 2.441-unit increase in AHI (β, 
95% CI: 0.121 to 4.762, p=0.039). 

Table 1. Distribution of the descriptive characteristics of the 
participants (n=682)
Variables n %
Gender
Female 214 31.4
Male 468 68.6
Age (year) Mean ± SD: 50.02±12.79 range: 18-89
<40 138 20.2
40-64 456 66.9
≥65 88 12.9
Education level 
Graduate or higher 155 22.7
High school 120 17.6
Secondary school 124 18.2
Primary school or lower 283 41.5
Smoking 
No 422 61.9
Yes 260 38.1
Use of alcohol 
No 527 77.3
Yes 155 22.7
Daily sleep duration 
(hours) 

Mean ± SD: 7.63±1.57 range: 1.5-15.0

7-9 468 68.6
≤6 or ≥10 214 31.4
EDS Mean ± SD: 10.78±6.68 range: 0-24
<11 354 51.9
≥11 328 48.1
BMI 
Normal & underweight 73 10.7
Overweight 187 27.4
Obese 422 61.9
The number of comorbidities
0 329 48.2
1 202 29.6
≥2 151 22.2
Comorbid diseases* (yes) 
Hypertension 225 33.0
Diabetes mellitus 116 17.0
Coronary heart failure 61 8.9
COPD 32 4.7
Asthma 57 8.4
Depression 34 5.0
Thyroid diseases 24 3.5
Chronic renal failure 5 0.7

AHI (events/hour) 
Mean ± SD: 28.09±28.85 range: 
0.0-138.2

<5 174 25.5
5.0≤ AHI <15.0 151 22.1
15.0≤ AHI <30.0 108 15.8
AHI ≥30.0 249 36.5
*Multiple options are marked, SD: Standard deviation, BMI: Body Mass index, 
AHI: Apnea-hypopnea index, COPD: Chronic obstructive pulmonary disease, 
EDS: Ehlers-Danlos syndrome
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Discussion

In our present day, considering the increase in the elderly 
population and in the number of people who are obese, and 
the high comorbidity burden, OSAS has a great effect on 
public health. Approximately three out of every four people 
were diagnosed with OSAS in the study. It was found that 
this finding was consistent with previous studies showing high 

OSAS prevalence in adults referring to the sleep units (4,5,7) or 
high AHI averages in individuals with OSAS (6,10,19).
It was reported in previous studies that increased OSAS frequency 
with advanced age stemmed from the changes in body fat 
distribution, plasma adipocytes, neural control of the upper 
airway muscles or changes in anthropometric measurements 
like neck and waist circumference, and comorbidities increased 
the predisposition to OSAS (3,25,26). It was also reported that 

Table 2. OSAS frequency according to the descriptive characteristics of the participants (n=682)

Predictors 

Without OSAS
(AHI <5)
(n=174)

With OSAS
(AHI ≥5)
(n=508)

With OSAS p
(without or with 
OSAS)

*Multivariate logistic 
regression
p
(without or with OSAS)

Mild/moderate
(≤5 AHI <30)
(n=259)

Severity
(AHI ≥30)
(n=249)

n (%) n (%) n (%) n (%)

Gender

0.006 <0.001Female 69 (32.2) 145 (67.8) 87 (40.7) 58 (27.1)

Male 105 (22.4) 363 (77.6) 172 (36.8) 191 (40.8)

Age (year)

<0.001 0.001<50 116 (35.6) 210 (64.4) 108 (31.1) 102 (31.3)

≥50 58 (16.3) 298 (83.7) 151 (42.4) 147 (41.3)

Education level 

0.001 0.540
Primary school or 
lower

54 (19.1) 229 (80.9) 143 (35.8) 136 (34.1)

Secondary school 
or higher

120 (30.1) 279 (69.9) 116 (41.0) 113 (39.9)

Smoking

0.003 0.089No 91 (21.6) 331 (78.4) 170 (40.3) 161 (38.2)

Yes 83 (31.9) 177 (68.1) 89 (34.2) 88 (33.8)

Use of alcohol 

0.073 0.001No 143 (27.1) 384 (72.9) 207 (39.3) 177 (33.6)

Yes 31 (20.0) 124 (80.0) 52 (33.5) 72 (46.5)

Daily sleep duration (hour) 

7-9 123 (26.3) 345 (73.7) 188 (40.2) 157 (33.5) 0.496 -

≤6 or ≥10 51 (23.8) 163 (76.2) 71 (33.2) 92 (43.3) - -

EDS

0.010 0.026<11 105 (29.7) 249 (70.3) 136 (38.4) 113 (31.9)

≥11 69 (21.0) 259 (79.0) 123 (37.5) 136 (41.5)

BMI

<0.001
Normal & 
underweight

43 (58.9) 30 (41.1) 21 (28.8) 9 (12.3) -

Overweight 66 (35.3) 121 (64.7) 87 (46.5) 34 (18.2) 0.012

Obese 65 (15.4) 357 (84.6) 151 (35.8) 206 (48.8) < 0.001

The number of comorbidities

<0.001
0 113 (34.3) 216 (65.7) 114 (34.7) 102 (31.0) -

1 40 (19.8) 162 (80.2) 90 (44.6) 72 (35.6) 0.051

≥2 21 (13.9) 130 (86.1) 55 (36.4) 75 (49.7) 0.005

*Method: Enter strategy, Omnibus tests of model coefficients: p<0.001, Nagelkerke R-square=0.268, Hosmer and Lemeshow test=0.891, reference group: 0, Predictors: 
Gender: 0 female, 1 male, Age: 0<50, 1≥50, Education level: 0 primary school or lower, 1 Secondary school or higher, Smoking: 0 no, 1 yes, use of alcohol: 0 no, 1 yes, 
EDS: 0<11, 1≥11, BMI: 0 Normal & underweight, 1 Overweight, BMI: 0 Normal & underweight, 1 Obese, the number of comorbidities: 0 none, 1 1, the number of 
comorbidities: 0 none, 1≥2, daily sleep duration: 0 7-9 hours, 1≤ 6 or ≥10 hours, BMI: Body Mass index, AHI: Apnea-hypopnea index, OSAS: Obstructive Sleep Apnea 
syndrome, EDS: Ehlers-Danlos syndrome
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OSAS is observed more in male gender, especially due to the 
prognostic fat distribution (9). In this study, it was determined 
that the high frequency of OSAS in advanced ages and in men 
was in line with the literature (1,5,13,26). It is expected that 
individuals with high education levels adopt healthier lifestyle 

behaviors because they have a high awareness of disease risk 
factors. Similarly, in the study conducted by Sunwoo et al. 
(21), it was found that those from middle school educational 
level and below were at high risk of OSAS, while high school 
graduates were at low risk. Although it was observed in the 

Table 3. OSAS frequency according to the type of comorbidity of the participants (n=682)

Predictors 

Without OSAS
(AHI <5)
(n=174)

With OSAS
(AHI ≥5)
(n=508)

With OSAS p
(without or 
with OSAS)

*Multivariate 
logistic regression
p
(without or with 
OSAS)

Mild/moderate
(≤ 5 AHI <30)
(n=259)

Severity
(AHI ≥30)
(n=249)

n (%) n (%) n (%) n (%)

Hypertension 

No 145 (31.7) 312 (68.3) 170 (37.2) 142 (31.1) <0.001 <0.001

Yes 29 (12.9) 196 (87.1) 89 (39.6) 107 (47.6) -

DM

No 156 (27.6) 410 (72.4) 225 (39.8) 185 (32.7) 0.007 0.479

Yes 18 (15.5) 98 (84.5) 34 (29.3) 64 (55.2) -

Coronary heart failure

No 166 (26.7) 455 (73.3) 231 (37.2) 224 (36.1) 0.020 0.169

Yes 8 (13.1) 53 (86.9) 28 (45.9) 25 (41.0) -

COPD

No 172 (126.5) 478 (73.5) 245 (37.7) 233 (35.8) 0.010 0.045

Yes 2 (6.3) 30 (93.8) 14 (43.8) 16 (50.0) -

Asthma 

No 161 (25.8) 464 (74.2) 234 (37.4) 230 (36.8) 0.624 -

Yes 13 (22.8) 44 (77.2) 25 (43.9) 19 (33.3) - -

Depression

No 165 (25.5) 483 (74.5) 244 (37.7) 239 (36.9) 0.895 -

Yes 9 (26.5) 25 (73.5) 15 (44.1) 10 (29.4) - -

Thyroid diseases

No 167 (25.4) 491 (74.6) 247 (37.5) 244 (37.1) 0.676 -

Yes 7 (29.2) 17 (70.8) 12 (50.0) 5 (20.8) - -

Chronic renal failure

No 174 (25.7) 503 (74.3) 257 (38.0) 246 (36.0) NA -

Yes 0 (0.0) 5 (100.0) 2 (40.0) 3 (60.0) - -

NA: Not application, Reference group: 0, Predictors: Hypertension: 0 no, 1 yes, DM: 0 no, 1 yes, Coronary heart failure: 0 no, 1 yes, COPD: 0 no, 1 yes, *Method: Enter 
strategy, Omnibus tests of model coefficients: p<0.001, Nagelkerke R-square=0.086, Hosmer and Lemeshow test=0.904, DM: Diabetes mellitus, AHI: Apnea-hypopnea 
index, OSAS: Obstructive Sleep Apnea syndrome, COPD: Chronic obstructive pulmonary disease

Table 4. Multivariate linear regression analysis of the relationship between the participants’ AHI scores with their ESS, BMI, and the number 
of comorbidities

Unadjusted 
ββ (95% CI)

p †Adjusted 
ββ (95% CI)

p 

ESS 0.686 (0.366, 1.007) <0.001 0.416 (0.124, 0.708) 0.005

BMI 1.771 (1.466, 2.076) <0.001 1.701 (1.390, 2.011) <0.001

The number of comorbidities 5.101 (2.860, 7.342) <0.001 2.441 (0.121, 4.762) 0.039

R2 - - - 0.220

Adj. R2 - - - 0.212

F - - - 27.213*

*p<0.001, †Adjusted for age, gender, smoking, use of alcohol, CI: Confidence interval, BMI: Body Mass index, AHI: Apnea-hypopnea index, ESS: Epworth Sleepiness scale
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study that there was high OSAS frequency in those with primary 
school or lower education levels, no significant difference was 
found in line with some of the studies conducted (17,27). This 
is because of higher BMI in highly trained people.
Smoking and alcohol, which cause changes in sleep architecture, 
upper airway neuromuscular function, arousal mechanisms and 
upper airway inflammation, are risk factors for OSAS, and 
deteriorate it with comorbid conditions (13,15,21). In a study, 
it was shown that OSAS patients smoked more; and therefore, 
OSAS severity increased, and one-unit increase in package year 
caused 15.3% increase in AHI score (8). In the study, similar 
to the literature, OSAS risk was determined to be significantly 
higher in those who use alcohol; and there was no difference in 
terms of smoking. In a previous study, it was also showed that 
there were no relations between OSAS and smoking (10). This 
result was attributed to the fact that the participants stopped 
smoking after being diagnosed with OSAS. 
EDS, which affects daily activity in patients with OSA, affects 
job performance and increases the risk of accidents for motor 
vehicle accidents, reducing job efficiency, is a very common 
symptom (18,19). Visceral obesity and fatty deposits in the 
upper airway, which are common in OSAS, cause an increase 
in night wake-up and sleep disorders because fat deposits 
in the upper airway cause hypoventilation and/or oxygen 
desaturation during sleep, causing daytime sleepiness (17). 
Jung et al. (16) showed that the mean ESS scores increased as 
the severity of OSAS increased (mild to severe). In our study, it 
was determined that OSAS frequency was higher at significant 
levels in those who had EDS (≥11) compared to those who did 
not (<11), and AHI increased at significant levels as the ESS 
score increased by 1-unit. Similarly, these results were found to 
be consistent with previous studies reporting that there were 
high mean ESS scores in people with OSAS (2,10,19), and with 
studies that reported the frequency of high EDS (18,21,27). 
Obesity, which is considered as a chronic inflammatory 
condition, is one of the most important risk factors for OSAS 
(10,25). OSAS is common in obese people because of increased 
body fat distribution and visceral adiposity, decreased plasma 
adipocytes, and fattening in upper airway muscles stenosis 
(9,25,28). In a study conducted in China, it was reported 
that OSAS was detected in all obese people and nearly in all 
overweight people, and there was a 2.5-fold increase in AHI 
scores in BMI’s 1-unit increase (5). In a study conducted in 
Konya, it was shown that one-unit increase in BMI increased 
OSAS risk by 20.8% (8). In a study conducted in Australia, it was 
found that the risk of possible undiagnosed OSAS in obese was 
2.2 times higher, and the risk of diagnosed OSAS was 3.6 times 
higher (15). Other studies also reported that the vast majority 
of patients with OSAS were obese, high BMI is a risk factor 
for diseases, and these patients have multiple co-morbidities 
(3,17,21). This study also found that AHI increased in BMI 
increases, OSAS risk in obese people was high, and the results 
support the literature data.
Among OSAS risk factors, there are many comorbid diseases 
such as cardiovascular diseases, hypertension, DM, COPD, 
and OSAS severity and comorbidity was reported to increase 

(1,12,27,29). In a study conducted in Australia, it was found 
that people with at least two comorbidities had a higher risk of 
OSAS by 8.8 times, this risk was 2.9 times higher in those with 
at least one cardiometabolic conditions (heart disease, diabetes, 
high blood pressure), and was 6.6 times higher in those with 
at least one mental health condition (depression, anxiety/panic 
disorder) (15). In a study conducted with people aged between 
30 and 94 in the United States, it was found that the risk of 
OSAS varied from 2.1 to 4.9 in comorbid diseases (11). In a 
study conducted in Israel, it was found that the risk of OSAS in 
systemic hypertension, hyperlipidemia, and type 2 DM diseases 
were approximately 3-fold higher (26). In studies conducted in 
Rome in Italy and Taiwan, it was showed that there is a strong 
relation between OSAS and MetS, which was found to be a risk 
factor for DM, hypertension and heart disease as well as other 
diseases (17,30). Among the studied conducted in Turkey, a 
Malatya study found that depression and anxiety scores were 
higher in patients who had REM-associated OSAS (31). In a 
study conducted in Ankara, it was reported that metabolic 
syndrome components clustered in OUAS patients (14). 
A positive correlation was reported between systolic blood 
pressure and diastolic blood pressure and AHI in China 
(5). In North Korea, on the other hand, it was shown that 
hypertension, DM, hyperlipidemia, and anxiety were among 
high-risk comorbid conditions for OSAS (21). In a study 
conducted in Turkey, it was reported that the risk of OSAS 
increased at significant levels as the number of comorbid 
diseases increased, and this risk was higher at significant levels 
in patients with COPD (2). In a study conducted in Taiwan, it 
was found that mortality risk was 11 times higher in patients 
with comorbidity compared to those without comorbidity, and 
the higher the comorbidity scores were, the higher the risk of 
death was. In addition, it was also shown that mortality risk in 
patients with COPD and DM varied between 1.40 and 1.58 
(32). In this study, at least one comorbid disease was diagnosed 
in half of the participants, and as the number of comorbid 
diseases increased, the AHI score increased at significant 
levels. It is considered that the results support the literature 
data, which stemmed from the use of drugs in addition to the 
current situation, or age-related sleep architecture and circadian 
rhythm changes. 

Study Limitations 

Since the present study was conducted with individuals who 
presented to sleep apnea unit, the study has the problem of 
generalizing the results to the entire society. In the study, 
which was conducted in retrospective design, the participants 
that quit smoking could not be evaluated separately since the 
smoking variable was obtained from the records. Also, the 
daily sleep times between sleep-awake hours might have been 
affected by the memory factor. 

Conclusion

Approximately three out of every four participants had OSAS, 
and more than one-third were at a severe level. Half of the 
patients had EDS or at least one comorbid disease, and 
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approximately one-third was obese. Male gender, 50 and over 
years old, alcohol use, EDS (≥11), being overweight, obesity 
and at least two comorbidities increased the risk of OSAS at 
significant levels. In the case of hypertension or COPD, the 
OSAS risk was even higher. AHI increases at significant levels 
as ESS score, BMI or comorbidity increases independent from 
gender, age, smoking, and alcohol use status. 
Today, in general society, obesity and comorbidity prevalence is 
high, and sleep disorders are frequent. This is a predictor for high 
undiagnosed OSAS cases. The awareness of primary healthcare 
professionals and the society regarding OSAS and risk factors 
must be increased. Adults must be examined in terms of OSAS 
when they refer to primary healthcare services, taking protective 
measures; and the point where the treatment should start must 
be defined based on possible morbidity profiles of patients. 
In future studies, OSAS-related comorbidities, and parameters 
regarding the genetic, physiological, and epidemiological or 
sleep patterns of OSAS must be defined, and strategies should 
be developed to facilitate the diagnosis and management of 
OSAS at primary healthcare services.
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