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Abstract: 
Background: obstructive sleep apnea (OSA) is a breathing disorder that studies showed that it negatively impacts 
several chronic morbidities. The prevalence of OSA in Saudi Arabia was estimated to be 12.8 percent for males and 

5.1 percent in females. Primary Health Care (PHC) visitors have higher prevalence of chronic morbidities. Our aim 

is to estimate the risk of OSA among this population. 
Methods: Cross-sectional interview base design. PHC visitors in Taif, Saudi Arabia who are 18 years old or older 

were included. We used the STOP-Bang scoring model to assess the risk of OSA. 
Results: This study included 350 PHC visitors. The mean age was 55 ± 15, 57.7% were males. 38.3% have high risk 

of OSA. Increasing risk of OSA was significantly associated with type 2 diabetes (T2D) (p<0.001), each diabetic 

retinopathy and neuropathy (p<0.001) and coronary artery disease (p<0.001) and sedentary lifestyle (p=0.017). 
Conclusion: High risk of OSA is prevalent in PHC visitors in Taif, Saudi Arabia using the STOP-Bang scoring 

model. T2D, diabetic retinopathy, diabetic neuropathy and CAD are significantly associated with increasing risk of 

OSA. More research is needed to identify the prevalence of OSA in this population, to define the nature of these 

associations and to study OSA impact on them. 
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INTRODUCTION: 
Obstructive sleep apnea (OSA) is a sleep disorder 

that involves cessation or significant decrease in 

airflow in the presence of breathing effort. It's the 

most common respiratory disorder during sleep. [1] 

OSA is associated with Hypertension, this association 

is well-established in several population based and 

clinic-based studies. [2] A prospective study 
concluded that OSA patients, even those with mild 

disease, have a significantly increased risk of 

hypertension, [3] which suggests this association is of 

a causal nature. Furthermore, in a couple of 

randomized trials, treating OSA was shown to 

slightly lower blood pressure measurement, however 

clinically relevant nonetheless. [4-5] Nemours studies 

have shown moderate to severe OSA to be a 

contributor to cardiovascular mortality and morbidity 

such as myocardial infarction and heart failure 

through different mechanisms other than 

hypertension. [6-9] OSA also has been shown to 

increase the risk of cerebrovascular events as well. 

[10] In a prospective, treating OSA decreased 

cardiovascular and cerebrovascular morbidity and 

mortality to the same levels of those individuals 

without OSA. [11] OSA was also reported to be 
associated with type 2 diabetes mellitus (T2D) 

independently from obesity as a shared risk factor. 

[12-13] Other study suggested that OSA is a risk 

factor for diabetic retinopathy as well. [14] 

Moreover, OSA shown to significantly impact 

cognitive functions, [15] quality of life [16] and even 

increase road traffic accidents rate. [17] 

 

The prevalence of OSA in western countries ranges 

between 3 to 7 percent for males and 2 to 4 percent 

for females. [18] The prevalence is similar in Asia. 

[19] In Saudi Arabia we found only one study to 

report the prevalence of OSA, they estimated it to be 

12.8 percent for males and 5.1 percent for females. 

[20] However, other studies found that 33.3% of 

Saudi males and 39% of Saudi females are at high 

risk of OSA. [21-22] 
 

Primary health care is the corner stone in disease 

recognition. Primary health care centers visitors have 

a higher prevalence of chronic morbidities such as 

hypertension and T2D compared to general 

population and therefore they are likely to be at 

higher risk of OSA. Nevertheless, studies have shown 

high failure rate in recognizing OSA by Primary care 

physicians. [23] 

 

In this study we aim to assess the risk of OSA among 

primary health care visitors in Taif as well as to 

develop a better understanding of its associations. 

 

METHODS AND MATERIALS: 
This is a cross sectional study done in Taif city in 

Mecca Province of Saudi Arabia on the slopes of the 

Sarawat Mountains. The study toke place in the 

primary healthcare centers (PHC). There are 19 PHCs 

in Taif city. According to the public health records 

the average number of PHCs visitors is 46200 

visitor/month. Study Population was adults who 
attended PHC in Taif between February 3rd and 28th 

of the same month 2019.  We included visitors who 

are 18 years or older and Excluded visitors younger 

than 18 years old.  Sample Size calculation was 

guided by the results of a similar study that was 

conducted in 2008 that estimated the risk of OSA to 

be 33.3% 21, utilizing this number, the average 

number of PHCs visitors and using openepi.com we 

calculated the sample to be 339 at a 95% confidence 

level. Sampling Technique was multistage sampling, 

4 out of the 19 PHC in Taif city was chosen 

randomly, one in each cardinal direction (west, east, 

south, north), we allocated the sample equally 

between the 4 centers resulting in a sample size of 85 

visitor in each center. In the centers every 3rd visitor 

was interviewed. Data collection tool was the STOP-

Bang questionnaire which was used to assess the risk 
of OSA. It is an easy-to-use screening tool, it was 

developed in 2008 by University Health Network at 

Toronto University [24]. It includes four subjective 

(STOP: Snoring, Tiredness, Observed apnea and high 

blood Pressure) and four demographics items (Bang: 

BMI, age, neck circumference, gender). The STOP-

Bang tool scores as follows: low risk of OSA: Yes to 

0-2 questions, intermediate risk of OSA: Yes to 3-4 

questions, high risk of OSA: Yes to 5-8 questions or 

Yes to 2 or more of 4 STOP questions + male gender 

or Yes to 2 or more of 4 STOP questions + BMI > 35 

kg/m2 or Yes to 2 or more of 4 STOP questions + 

neck circumference (17”/43cm in male, 16”/41cm in 

female). Due to its ease of use and high sensitivity, 

the STOP-Bang questionnaire has been widely used 

in different settings [25]. There is an Arabic version 

of the questionnaire and it has been validated as well 
[26]. We interviewed participants in PHCs clinics and 

measured their height, weight and neck 

circumference as well as calculated the BMI. 

 

RESULTS: 
350 PHC visitors enrolled in our study, the mean age 

of the participants was 55 years old. More than half 

are males. The mean BMI was 30.82 reflecting a 

class 1 obesity. The vast majority were married, and 

about half had a monthly income below 5000 SAR 

(1333 USD). Only 15.4% have a bachelor's degree or 

higher. Also, only about 15% are current smokers and 

more than half carry out a sedentary lifestyle. Three 

quarters of the participants have diabetes mellitus, 
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about third have diabetic retinopathy and 40% have 

diabetic neuropathy. During data collection most 

diabetic patients were not sure whether they have 

diabetic nephropathy or not and so we excluded it 

from the study. Hypertension was found in 41% of 

our participants, 15% have a history of coronary 

artery disease (CAD) and only 3.7% have a history of 

stroke. Using the STOP-Bang score estimation 40.3% 

have a low OSA risk 38.3% have a high risk and only 

21.4% have intermediate risk. (table 1) 

 

Table 1 Baseline characteristics of the whole sample 

Baseline characteristics (N=350) 

Mean Age (yrs) 55.08 ± 15.12 

Male (%) 57.7 

Mean BMI (Kg/m2) 30.82 ± 6.2 

Mean neck circumference (cm) 39.5 ± 4.31 

Socioeconomics 

Married (%) 91.1 

Bachelor's degree or higher (%)  15.4 

Low Income (%) 51.4 

Current Smokers (%) 15.1 

Comorbidities 

Type 2 diabetes (%) 74.6 

Diabetic retinopathy (%) 30.9 

Diabetic nephropathy (%) 2.6 

Diabetic neuropathy (%) 40 

Hypertension (%) 41.7 

Coronary artery disease (%) 14.9 

Stroke (%) 3.7 

Non-elective hospitalization within the past 12 months (%) 7.4 

Exercise 

Sedentary lifestyle (%) 56 

Exercise < 150 min/week (%) 24.3 

Exercise > 150 min/week (%) 19.7 

OSA Risk 

Low risk (%) 40.3 

Intermediate risk (%) 21.4 

High risk (%) 38.3 

 

We found that low income, education of high school or less, T2D, diabetic retinopathy and neuropathy and history 

of CAD to be associated with increased risk of OSA with a p value <0.001 for each. history of stroke was also 

associated with increased OSA risk (p = 0.022), as well as sedentary lifestyle (p = 0.017) and history of 

hospitalization in the past 12 months (p = 0.005). smoking however have no association to OSA risk among our 

participants (table 2).  

 

After adjusting for income, education and exercise using ordinal logistic regression, T2D still had a significant 

association with increasing risk of OSA (p <0.001). and after adjusting for the previous confounders plus T2D, 

diabetic retinopathy, diabetic neuropathy and CAD still had a significant association with increasing risk of OSA (p 

= 0.001, p = 0.009, p = 0.001 respectively). 
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Table 2 Baseline characteristics on OSA risk 

  Low OSA 

risk 

Moderate OSA risk High OSA 

risk 

P value 

income 

<5000 SAR  

(1333 USD) 

n 57 45 78 

<0.001 

% 31.7 25 68.9 

5000-15000 SAR 
(1333 – 4000 USD) 

n 69 30 52 

% 45.7 19.9 34.4 

>15000 SAR 

(> 4000 USD) 

n 15 0 4 

% 78.9 0 21.1 

Education 

High school or less n 101 71 124 

<0.001 
% 34.1 24 41.9 

Bachelor's degree or higher n 40 4 10 

% 74.1 7.4 18.5 

Type 2 Diabetes 

Yes n 73 68 120 

<0.001 
% 28 26.1 46 

No n 68 7 14 

% 76.4 7.9 15.7 

Diabetic Retinopathy 

Yes n 17 30 61 

<0.001 
% 15.7 27.8 56.5 

No n 124 45 73 

% 51.2 18.6 30.2 

Diabetic Neuropathy 

Yes n 28 38 74 

<0.001 
% 20 27.1 52.9 

No n 113 37 60 

% 53.8 17.6 28.6 

History of coronary artery disease 

Yes n 6 12 34 

<0.001 
% 11.5 23.1 65.4 

No  n 135 63 100 

% 45.3 21.1 33.6 

History of Stroke 

Yes n 1 6 6 

0.022 
% 7.7 46.2 46.2 

No  n 140 69 128 

% 41.5 20.5 38 

Active Smokers 

Smokers n 22 9 22 

0.681 
% 41.5 17 41.5 

Non- Smokers n 119 66 112 

% 40.1 22.2 37.7 

Exercise 

Sedentary lifestyle n 66 52 78 

0.017 

% 33.7 26.5 39.8 

<150 min/week n 38 15 32 

% 44.7 17.6 37.6 

>150 min/week n 37 8 24 

% 53.6 11.6 34.8 
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History of hospitalization in the past 12 months 

Yes n 3 10 13 

0.005 
% 11.5 38.5 50 

No n 138 65 121 

% 42.6 20.1 37.3 

 

DISCUSSION: 
The high risk of OSA rank in STOP-Bang scoring 

model has a positive predictive value (PPV) between 

84.3% to 94%. In addition, ranking above low risk of 

OSA (intermediate or high risk) in the above-

mentioned model has a sensitivity ranging between 

83.6% to 100% and a negative predictive value 

(NPV) ranging between 60.8% to 100%. While the 
low-risk rank points to a high probability of 

excluding moderate to severe OSA. [24] 

 

A whopping 38.3% of our participants ranked as high 

risk of OSA. Moreover, we found significant 

associations between increasing risk of OSA in one 

hand and type 2 diabetes, diabetic retinopathy and 

neuropathy, coronary artery disease, cerebrovascular 

accident and non-elective hospitalization in the past 

12 months. Even after adjusting for multiple 

confounders that were not a part of the STOP-Bang 

scoring model, the significant association between 

T2d, diabetic retinopathy, diabetic neuropathy and 

CAD and increasing risk of OSA remained true. 

These factors mentioned above were found to be 

associated with OSA in other studies. Furthermore, it 

was found that theses associations were not a mere 
co-existence resulting because of shared risk factors 

but also proved to be independent. [6-10, 12-14] 

 

Likewise, low income, lower education and sedentary 

lifestyle are associated with increasing risk of OSA . 

 

In contrast, smoking has no association to the risk of 

OSA, this could be attributed to the younger age of 

smokers population in our study ( 48.2 ± 14.4 vs 56.3 

± 14.9) which in-turn have lower prevalence of some 

of the STOP-Bang scoring model items, since the 

association between smoking and OSA has been 

shown in multiple studies. [27] 

 

One of our study's limitations is that most of the 

participants are older people with lower education 

which may affect the data quality, the other one is 
that almost all the participants had no medical record 

in the PHC center they visited which made obtaining 

more data unattainable. This study's strength is 

derived from the scarcity of studies screening for 

OSA in the PHC as well as that it has a multi-center 

design. 

 

 

CONCLUSION: 
High risk of OSA is prevalent in PHC visitors in Taif, 

Saudi Arabia using the STOP-Bang scoring model. 

T2D, diabetic retinopathy, diabetic neuropathy and 

CAD are significantly associated with increasing risk 

of OSA. More research is needed to identify the 

prevalence of OSA in this population, to define the 

nature of these associations and to study OSA impact 
on them. 
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