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ABSTRACT

الأهداف:  تحديد مدى انتشار عادات الشخير لدى عينة من 
المؤشرات  إلى دراسة  بالإضافة  العمر،  السعوديين في منتصف 

التي تزيد من احتمال الاصابة بالشخير.

الطريقة:  أجريت هذه الدراسة المقطعية في مدارس سعودية 
تم اختيارها عشوائياً في جدة، المملكة العربية السعودية وذلك 
وشملت  2013م.  يونيو  إلى  2013م  مارس  من  الفترة  خلال 
الدراسة 2682 موظفاً في المدارس )العمر 60-30 عاماً، 52.1% 
ولقد  معهم.  والمقابلة  عشوائياً  اختيارهم  تم  ممن  الإناث(  من 
استبيان  من:  على كل  الدراسة  في  المقابلات  استبيان  اعتمد 
ويسكونسين للنوم لتقييم الشخير، والتاريخ الطبي، والبيانات 
الديموغرافية الاجتماعية للمرضى. فيما تم تسجيل القياسات 

البشرية وقراءات ضغط الدم باستخدام الأساليب التقليدية. 

 2682 أصل  من   40% بأن  الدراسة  نتائج  أشارت  النتائج:  
شخصاً قد كانوا مصابين بالشخير حيث كان %23.5 يعانون 
من عادة الشخير بدرجة عالية، فيما كان %16.6 يعانون من 
الشخير.  من   59.9% يعاني  ولم  متوسطة،  بدرجة  الشخير 
التالية  العوامل  بأن  المتعدد  اللوجستي  الانحدار  تحليل  وأظهر 
بهذه  الإصابة  احتمال  من  زادت  مستقلة  مؤشرات  كانت  قد 
أثناء  والنعاس  الذكري،  والجنس  العمر،  في  التقدم  العادة: 
النهار، وارتفاع ضغط الدم، والتاريخ العائلي لكل من الشخير 
الشيشة،  وتدخين  النوم،  أثناء  الانسدادي  التنفس  وانقطاع 

وزواج الأقارب.

الحالات  من  هو  الشخير  بأن  الدراسة  هذه  بينت  الخاتمة:  
العوامل  على  تؤكد  أنها  حين  وفي  السعوديين،  بين  الشائعة 
المحفزة المعروفة سابقاً فهي زادت على تلك العوامل باعتبار زواج 
الأقارب من العوامل المحفزة الجديدة المؤدية إلى الشخير. ولذا 
ينصح أن يكون الكشف عن التاريخ المرضي للشخير جزء من 

التقييم السريري.

Objectives: To determine the prevalence of habitual 
snoring among a sample of middle-aged Saudi adults, 
and its potential predictors. 

Methods: A cross-sectional study was conducted from 
March 2013 until June 2013 in randomly selected 

Saudi Schools in Jeddah, Kingdom of Saudi Arabia. 
The enrolled subjects were 2682 school employees 
(aged 30-60 years, 52.1% females) who were 
randomly selected and interviewed. The questionnaire 
used for the interview included: the Wisconsin Sleep 
Questionnaire to assess for snoring, medical history, 
and socio-demographic data. Anthropometric 
measurements and blood pressure readings were 
recorded using standard methods. 

Results: Forty percent of the 2682 enrolled subjects 
were snorers: 23.5% were habitual snorers, 16.6% 
were moderate snorers, and 59.9%, were non-snorers. 
A multivariate analysis revealed that independent 
predictors of snoring were ageing, male gender, 
daytime sleepiness, hypertension, family history of 
both snoring and obstructive sleep apnea, water-pipe 
smoking, and consanguinity.

Conclusion: This study shows that snoring is a 
common condition among the Saudi population. 
Previously reported risk factors were reemphasized but 
consanguinity was identified as a new independent 
predictive risk factor of snoring. Exploring snoring 
history should be part of the clinical evaluation.
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Snoring is defined as a harsh buzzing noise produced 
by vibration of the soft palate and pillars of the 

oropharyngeal inlet, primarily with inspiration during 
sleep. Habitual snoring (HS) is defined as the presence 
of loud snoring at least 3 nights per week, and is strongly 
associated with obstructive sleep apnea (OSA).1,2 Even 
in the absence of OSA, HS is associated with health 
and social consequences including sleep fragmentation, 
family discord, excessive daytime sleepiness, and more 
seriously, the development of systemic hypertension 
in individuals aged <50 years.3 However, many 
individuals regard HS as a benign and a common 
behavior; moreover, physicians often disregard snoring 
as a disorder in their clinical practice. Such denial may 
lead to delayed recognition and management of OSA.1 

Loud snorers have a 40% greater chance of developing 
hypertension, 34% greater chance of developing heart 
attack, and 67% greater chance of developing stroke, 
compared to non-snorers after adjustments for age, 
gender, body mass index, diabetes, level of education, 
smoking, and alcohol consumption.4 More recently, 
heavy snoring has been independently associated with 
carotid atherosclerosis and treating it was suggested as an 
important goal in prevention of stroke.5 There have been 
many international epidemiological studies to establish 
the prevalence of habitual snoring. Habitual snoring 
was reported to affect 35.7% of American,2 37.2% of 
Polish,6 35% of Spanish,7 19.6% of Chinese,8,9 17.3% of 
Korean,10 and 25.6% of Indian populations.20 The main 
reported risk factors were aging, male gender, obesity, 
and smoking. However, very limited data is available on 
the prevalence and impact of HS in the Middle Eastern 
countries. A limited study on Saudi health care workers 
reported HS in only 5.4%.11 Another primary health 
care clinics based study found a snoring prevalence of 
52.3% in Saudi males, and 40.8% in Saudi females.12,13 
Therefore, we conducted the current study to assess the 
actual prevalence and risk factors predictive of HS in 
a cohort of subjects in Saudi Arabia. Our results will 
be used to assess the size of the problem and increase 
awareness of this health disorder among health care 
professions, so that sleep disordered breathing can be 
effectively diagnosed and treated.

Methods. A cross-sectional study was conducted 
from March 2013 until June 2013 in randomly selected 
Saudi schools, Jeddah, Kingdom of Saudi Arabia as part 
of a large ongoing study on OSA among Saudi residents. 
The target population was Saudi school employees. Such 
a target population was selected since it has employees 
with comparative genders, socioeconomic status, and 

relatively easy to contact and to recruit. A list of the 
city of Jeddah schools was obtained from the Ministry 
of Education; it showed 1119 schools located in 4 
regions of the city (south, northwest, east, and central). 
A multistage stratified random sampling technique was 
then employed to first select 129 schools according 
to educational level, gender, and the type of school. 
Subjects were subsequently selected if they were Saudi 
employees aged ≥30 but ≤60 years, who resided in the 
western region of the country. The study sample size 
was calculated using the following formula:14

Where n is the minimum sample size, and z is the 
constant 1.96. As there was no recent study on the 
prevalence of snoring among Saudi employees in 
Jeddah, we used a most conservative estimate of 50%; 
thus, p=0.5 and q=1-p=0.5. Using this technique, we 
determined a sample size of 600 subjects was needed 
to achieve a precision of ±4% with a 95% confidence 
interval (CI). This minimum number was exceeded by 
our enrollment of 2682 subjects. 

The Unit of Biomedical Ethics, Research Committee 
at King Abdulaziz University, Jeddah approved the 
study protocol, which was conducted according to the 
principles of the Helsinki Declaration. 

Study procedures. Prior to initiating data collection, 
workshops were conducted to train research assistants 
who would carry out the interview and data collection 
from participants. Two separate teams (a male team 
and a female team) were trained in administering the 
study questionnaire and obtaining the measurements 
described below.

The 2 trained teams of interviewers visited the 
schools on a daily basis. All Saudi employees aged 
≥30 but ≤60 years at the selected schools, and who 
agreed to participate in the study were recruited. The 
trained interviewers organized and conducted research 
gathering points for the following purposes: 1. Obtain 
a signed approval of participation using a written 
informed consent from each subject. 2. Conduct 
interviews to obtain information needed to complete 
the Wisconsin Sleep Questionnaire2 in addition to 
information concerning demographics, excessive day 
sleepiness (EDS), sleep disorders symptoms, medical 
history, comorbidities, smoking status, dietary habits, 
social class, and consanguinity (defined as a possible 
marriage between first-degree cousins). 3. Obtain 
anthropometric measurements including height (H), 
weight (W), body mass index (BMI), neck circumference 

n = 
z2 x p x q

d2
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(NC), triceps skin fold thickness (TSF), waist/hip ratio 
(WHR), and the percent predicted neck circumference 
(PPNC) using the formula: PPNC = (1000 x NC)/
([0.55 x H] + 310).15 Blood pressure measurement was 
taken using a digital sphygmomanometer (OMRON®, 
Osaka, Osaka Prefecture, Japan) following the standard 
method. Data from the 6 survey questions16 were 
answered using a 5-point frequency scale developed to 
categorize subjects as habitual snorers (HS), moderate 
snorers (MS), or non-snorers (NS). A score of 0 
indicates never, a score of one indicates a frequency <1 
episode per week, a score of 2 indicates a frequency of 
1-2 episodes per week, a score of 3 indicates a frequency 
of 3-4 episodes per week, and a score of 4 indicates 
a frequency >4 episodes per week. Accordingly, the 
following definitions were utilized:16 the case was scored 
as regular or habitual snorer (HS) if he/she scored ≥3 
for any of the 6 questions; the case was scored as MS if 
he/she scored 2 for any of the 6 questions; and the case 
was scored as NS if he/she scored 0 or one for any of 
the 6 questions. Excessive daytime sleepiness (EDS) was 
assessed using the Epworth sleepiness scale (ESS). The 
ESS is a validated self-administered questionnaire used 
for assessing levels of daytime sleepiness.17 The score for 
a normal individual is set to be at <10 score.17

A pilot study was performed; the 2 teams visited a 
single school and interviewed 21 subjects. Data from 
the pilot study were not included in the analysis. 
Pretesting of the questionnaire in the field during 
the pilot study was further focused on items that are 
difficult and confusing. Furthermore, ambiguous 
questions were rephrased to improve reliability. Intra-
observer and inter-observer reliability were performed 

after extensive training and workshops that took us one 
month and held for the purpose of lowering the degree 
of unreliability between interviewers. 

Statistical analysis. Data were analyzed using the 
IBM SPSS Statistics for Windows version 22.0 (IBM 
Corp, Armonk, NY, USA). Descriptive statistics were 
expressed as the mean ± standard deviation (SD) for 
continuous variables and frequencies with percentages 
for categorical variables. The chi-square (X2) test was 
used for comparing between categorical variables, and 
one-way ANOVA for comparing between means of the 
3 levels of HS. A logistic regression analysis was used 
to determine the predictors of snoring, with a binary 
outcome of snoring versus non-snoring. The odds 
ratio (OR) with 95% confidence intervals (CI) were 
calculated. A 2-sided test with p<0.05 was considered 
statistically significant. Variables showing association 
with a p<0.1 in the bivariate analysis were included 
in the multivariate analysis as potential risk factors. 
Forward stepwise multiple logistic regression analysis 
was used to identify independent risk factors predictive 
of snoring.

Results. A total of 2682 cases (52.1% females, 
n=1397) were successfully interviewed giving a 
participation rate of 80.5 % (Table 1), and 40% were 
classified as snorers. The prevalence of HS was 23.5% 
(n=630), MS 16.6% (n=445), and NS 59.9% (n=1607) 
(Figure 1). Our results showed that 53% of males and 
28% of females were snorers (p<0.01). The frequency of 
snoring significantly increased with age (p<0.01). The 
EDS based on ESS was found to be significantly higher 
among HS in the entire study population and in both 

Table 1 -	 Distribution of habitual snoring status with selected risk factors of subjects 
included in this study. 

Variable
Non snorer

N=1607
Moderate snoring

N=445 
Habitual snoring

N=630
n (%)

Gender
Male   603 (46.9) 279 (21.7)   403 (31.4)*
Female 1004 (71.9) 166 (11.9) 227 (16.2)

Current cigarette smoker   138   (8.6)   54 (12.1)    86 (13.7)*
Current water-pipe smoker   125   (7.8)   50 (11.3)    92 (14.6)*
Ex-cigarette smoker     83   (5.2)   39   (8.8)    62   (9.9)*
Ex-water-pipe smoker     79   (4.9)   30   (6.8)   45   (7.2)
Excessive day time sleepiness
Epworth sleepiness scale <10 1576 (98.1) 413 (92.6) 560 (89.0)
Epworth sleepiness scale ≥10     30   (1.9)   33   (7.4)     70 (11.0)*

*Chi-square p<0.05
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Figure 1 -	Distribution of study population based on snoring habits 
among subjects included in this study.

Table 2 -	 Obesity parameters in habitual, moderate, and non-snorers 
subjects included in this study. 

Variable

Non-snorers
N=1607

Moderate 
snorers
N=445

Habitual 
snorers 
N=630

(mean)
BMI, kg/height/m2 (30.0) (30.4) (30.1)
Neck circumference, cm (34.5) (36.5)   (36.1)*
Triceps skin fold, mm (27.4) (24.2)   (23.6)*
Waist to hip ratio (0.86) (0.89)     (0.9)*
Waist circumference, cm (92.7) (96.5)   (95.6)*
Visceral fat (10.2) (11.8)   (11.5)*
Body fat (40.5) (37.6)   (36.9)*

*ANOVA p<0.05. BMI - body mass index

genders (Table 1). There was no significant association 
between BMI and snoring. However, the mean BMI 
of the study population was 30.13 kg/m2, with 46% 
of participants having a BMI ≥30 kg/m2, such high 
prevalence of obesity did not give the variation in 
obesity variables to be tested (Table 2). A bivariate 
analysis showed that ageing (treated as a categorical 
variable), male gender, PPNC, as a relative measurement 
of neck circumference, waist to hip ratio, triceps 
skin fold thickness, diabetes mellitus, hypertension, 
asthma, chronic bronchitis, EDS, history of smoking, 
consanguinity, family history of snoring or OSA, and 
family history of EDS were all risk factors for snoring 
(Table 3). However, the multivariate analysis showed 
that none of the obesity or the body measurement 
parameters were significantly associated with being 
a snorer. Furthermore, only hypertension, asthma, 
EDS, water-pipe smoking, family history of snoring, 
or OSA, and consanguinity, in addition to male gender 

Table 3 - Bivariate logistic regression analysis for habitual snoring status 
(snorers [n=1075] versus non-snorers [n=1607]) with risk 
factors.

Variable (%) Odds ratio 95% CI P-value 
Age <0.001

30-39* (46)   1.00 -
40-49 (44)   1.22 (1.03-1.43)
50-60 (10)   1.89 (1.45-2.47)

Gender <0.001
Female* (52)

  2.89 (2.46-3.39)Male (48)
Abnormal†   (4)

PPNC <0.001
≤94.5%* (76)   1.92 (1.60-2.29)>94.5% (24)

TSF thickness, mm   0.039
<95th percentile* (82)

  0.80 (0.65-0.99)>95th percentile (18)
Abnormal‡ (43)

Waist to hip ratio   0.001
Normal* (58)   0.76 (0.64-0.89)Abnormalξ (42)

Systolic blood pressure (mm Hg)   0.001
<140* (83)

  1.45 (1.19-1.78)≥140 (17)
≥90   (9)

Diabetes mellitus   0.001
No* (92) 2.0 (1.51-2.64)Yes   (8)

History of hypertension   0.001
No* (90)   2.39 (1.84-3.10)Yes (10)

Bronchial asthma   0.001
No* (89)   1.92 (1.51-2.45)Yes (11)

Chronic bronchitis   0.009
No* (97) 1.8 (1.16-2.79)Yes   (3)

Current smoker   0.001
No* (90)   1.59 (1.24-2.04)Yes (10)

Ex-smoker   0.001
No* (93)   1.91 (1.41-2.58)Yes   (7)

Current water-pipe   0.001
No* (90)   1.80 (1.40-2.33)Yes (10)

Ex-water-pipe   0.025
No* (94)   1.45 (1.05-2.01)Yes   (6)

Excessive daytime sleepiness   0.001
<10 (95)   5.51 (3.64-8.35)>10   (5)

Family history of snoring
No* (29)   1.70 (1.43-2.03)Yes (71)

Family history of sleeping pauses 0.01
No† (70)   1.25 (1.05-1.47)Yes (30)

Family history of daytime sleepiness   0.001
No* (69)   1.36 (1.15-1.61)Yes (31)

Family history of OSA   0.001
No* (95)   2.10 (1.49-2.94)Yes   (5)

Consanguinity  -<0.001
Non-relative† (31)   1.93 (1.62-2.30)Relative (69)
*base line category, †abnormal neck circumference: >43 centimeters for men and 

>38 cm for women, ‡ abnormal waist circumference: 88< cm for women and >102 
cm for men, ξ abnormal waist to hip ratio: >0.80 for women and >0.95 for men. 

CI - confidence interval, PPNC - percentage predicted neck circumference, 
TSF - triceps skin fold, OSA - obstructive sleep apnea
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Table 4 -	 Multivariate logistic regression analysis of habitual snoring 
status (snorers [n=1075] versus non snorers [n=1607]) with 
risk factors.

Variable (%) Odds ratio 95% CI P-value 
Excessive daytime sleepiness 3.88 (2.41-6.24) 0.001

<10* (95)
>10   (5)

Gender 2.84 (2.35-3.43) 0.001
Female* (52)
Male (48)

Hypertension 2.01 (1.47-2.74) 0.001
No* (90)
Yes (10)

Bronchial asthma 2.44 (1.84-3.25) 0.001
No* (89)
Yes (11)

Age   1.34 (1.10-1.63)   0.003
30-39* (46)
40-49 (44)
50-60 (10)

Consanguinity   1.73 (1.25-2.40) 0.001
Non-relative* (31)
Relative (69)

Family history of snoring   1.93 (1.07-2.81) 0.014
No* (29)
Yes (71)

Family history of OSA   1.43 (1.09-1.88) 0.011
No* (95)
Yes   (5)

Current water-pipe smoking   1.69 (1.10-2.59)   0.017
No* (90)
Yes (10)

*baseline category. CI - confidence interval, 
OSA - obstructive sleep apnea

and ageing (as a linear variable), remained significant 
predictive risk factors in the multiple logistic regression 
analysis (Table 4). 

Discussion. Our study showed that snoring is a 
common problem in Saudi Arabia, with 40% of the Saudi 
population sampled being snorers, of which 57.5% are 
HS. Furthermore, habitual snoring was more prevalent 
among Saudi males than females (31.4% versus 16.2%) 
(p<0.01). In our large sample size study (n=2682), 
the prevalence of HS among the Saudi population 
was 23.5%. A previous but limited sample size study 
focusing on health care workers in Saudi Arabia revealed 
that only 5.4% were HS,11 while another study used 
the Berlin questionnaire for sleep apnea that surveyed 
middle-aged Saudi patients comprised of 578 males 
and 400 females attending primary care clinics, found 
a much higher snoring prevalence of 52.3% among 
males and 40.8% among females.12,13 This difference in 
prevalence rate of snoring is due to variations in snoring 

definition, age range, sample size, severity level, and 
characteristics of the populations studied. Additionally, 
our finding regarding the prevalence of HS of 23.5% 
agrees with findings from other epidemiological studies 
that surveyed representative samples of the American,2,16 

Australian,18 Polish,6 Spanish,7 Chinese,8,9 Korean,10 
and Indian populations.19,20 Those studies found that 
the prevalence of HS ranged from 17-35% (Table 5). 

Consistent with other studies,6,21,22 we found 
snoring to be twice as prevalent among males (31.4%) 
compared with females (16.2%) with p<0.01. A simple 
logistic regression analysis of snoring status with gender 
showed that males were 3-fold more likely to snore 
compared with females (OR: 2.89; 95% CI: 2.46-3.39; 
p=0.001). Additionally, ageing was also associated with 
an increased probability of snoring especially among 
individuals aged 50-60 years of age (OR: 1.89; 95% 
CI: 1.45-2.46; p=0.001). A recent systematic review of 
the literature identified a consistent male predominance 
among snorers in the general population.23 However, a 
multiple meta-regression analysis23 showed that ageing 
was the prominent effect modifier for the relationship 
between snoring and gender. The male predominance 
among snorers can probably be explained by gender 
differences in the upper airway anatomy and difference 
in hormonal affects. The later factor vanishes in 
postmenopausal women, and hence gender differences 
in snoring behavior decline in the elderly.

Our study examined various behavioral risk factors 
that might influence snoring. The bivariate analysis 
showed that being either a current, or a former smoker 
was a risk factor for snoring. However, only water-pipe 
smoking remained as an independent predictor for 
snoring in the logistic regression multivariate analysis 
(OR: 1.68; 95% CI: 1.10-2.59; p=0.017). We speculate 
that water-pipe smoking requires a more negative intra-
pharyngeal pressure, which over the long-term, might 
lead to increased redundancy of the pharyngeal muscles. 
In general, our findings support previous evidence 
that smoking is a risk factor for snoring.6,8,16,18-20 This 
information is particularly valuable in the Saudi 
community where smoking is common; given that 
previous survey showed that almost one-third (27.9%) 
of Saudi adults are current or past smokers.24 A theory 
supporting the biological plausibility for a causal 
association between smoking and snoring revealed that 
smoking leads to chronic upper airway inflammation and 
irritation, which induce edema of pharyngeal mucosa 
with subsequent upper airway narrowing; setting on 
the snoring process.25 Excessive daytime sleepiness was 
found as an independent predictive factor for snoring 
(OR: 3.86; 95% CI: 2.40-6.24; p=0.00) (Table 4), which 
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is in agreement with findings in previous studies.6,7,18,20 
Significantly higher rates of EDS were also found 
among HS compared to NS and MS (p<0.05). This 
is probably explained by a higher prevalence in sleep 
apnea in this group of subjects,1 namely, both snoring 
and EDS commonly coexist as cardinal signs of OSA. 
On the contrary, obesity, and body measurements failed 
to show a significant association with snoring. This is 
probably because obesity is a very common disorder 
affecting both snorers and non-snorers in the Saudi 
population.26 In the current study, the mean BMI of 
the study population was 30.13 kg/m2, and 46% of 
participants had a BMI ≥30 kg/m2 that is to say the 
variation was minimal in BMI at the level of obesity 
and above.

Interestingly, consanguinity defined as possible 
marriage between first-degree cousins was significantly 
associated with HS in our sample of Saudi population. 
This risk factor, which is a common practice in certain 
Saudi families had not been previously investigated. The 
significant association between this new potential risk 
factor and snoring was shown in the bivariate analysis 
(OR: 1.93; 95% CI: 1.62-2.30; p<0.001) that persisted 
in the multivariate analysis. The significant association 
between family histories of snoring and OSA with 

HS (OR: 1.931; 95% CI: 1.068-1.811; p<0.014) and 
(OR: 1.429; 95% CI: 1.086-1.879; p<0.011) reported 
in our study concur with the considerable impact 
of consanguinity (Table 4). This finding is further 
supported by results from a previous study conducted 
in Asia, which reported a family history of snoring as an 
independent risk factor for HS (OR: 2.2; 95% CI: 1.56-
3.12).27 Although epidemiologic studies have suggested 
that snoring might be related to hypertension, ischemic 
heart disease, and stroke,28,29 these studies did not 
distinguish the effects of snoring from those of coexisting 
OSA. An observational polysomnographic study of 
1415 individuals, found that those without evidence of 
OSA have similar blood pressure measurements among 
snorers and non-snorers, and thus no relationship 
between hypertension and snoring was reported.29 
In a more recent large observational study, Yeboah et 
al30 reported that snoring was not associated with an 
increased risk of ischemic heart diseases and all causes of 
mortality. Nevertheless, results from another relatively 
recent study suggested that snoring was independently 
associated with carotid artery atherosclerosis.5 This may 
be due to direct vibratory damage to endothelial cells 
resulting from heavy snoring. Our study revealed that 
only hypertension and bronchial asthma remained as 

Table 5 - Summary of the prevalence rates of snoring reported internationally by similar epidemiological studies.

Study Country Definitions of snoring Sample size Age, years      Snoring status %
Ip et al8 Hongkong HS: snoring >3 days/week 733 males 30-60    HS: 25  

   NS: 75
Ip et al9 Hongkong HS: snoring >3 days/week 854 females 30-60    HS: 15  

   NS: 85
Kim et al10 Korea HS: snoring >4 days/week 5,020 30-70       HS: 17.3 

      NS: 82.7 
Udwadia et al19 Bombay, India HS: snoring >5 days/week 658 males 35-65    HS: 26 

   NS: 74
Sharma et al20 Delhi, India Snoring: >3-point snoring 2,150 30-60       HS: 25.6 

      NS: 74.4
Zielinski et al6 Poland HS: “often”/”always” snoring 

MS: “sometimes” snoring
NS: “rarely”/”never” snoring

1,186 38-67       HS: 37.2 
  MS: 31 

      NS: 31.8 
Young et al2 USA HS: snoring nightly or almost 

every night
3,513 30-60       HS: 35.7 

      NS: 64.3 
Young et al16 USA HS: snoring >3 days/week 

MS: snoring <2 days/week 
NS: Never snoring 

Do not know

5,615 40-98       HS: 33.8 
      MS: 25.8 
      NS: 11.2 
Unsure: 29.2

Bearpark et al18 Australia HS: snoring for more than half 
the night

295 males 40-65    HS: 22

Duran et al7 Spain HS: snoring >5 days/week 2,148 30-70    HS: 35 
   NS: 65  

Current study Saudi Arabia HS: snoring >3 days/week 
MS: snoring <2days/week 

NS: Never snoring

2,682 30-60       HS: 23.5 
     MS: 25.8 
      NS: 11.2

HS - habitual snorer, MS - moderate snorer, NS - non-snorer

http://www.smj.org.sa/index.php/smj/index
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independent risk factors (Table 4). We speculate that 
hypertension may actually be related to coexisting OSA 
rather than snoring per se. The association between 
bronchial asthma and snoring was reported by a number 
of investigators.31-33 However, it is not clear whether 
asthma was independently linked to snoring, or whether 
this association was related to other underlying features. 
Teodorescu et al31 reported that among 244 asthmatics, 
37% had HS. In the same study, independent 
predictors of HS in these asthmatics were BMI >25 
kg/m2, administering of inhaled corticosteroid, nasal 
congestion, and history of gastro-esophageal reflux.31 

One of the limitations of our study is that it evaluated 
school employees, which may not represent the Saudi 
population as a whole. Thus, we aimed to collect data 
from a sample within schools that incorporated teachers 
and administrators as well as porters and drivers to 
best reflect the population in terms of various levels 
of socio-demographics, levels of education, and to 
capture both genders equally. Our large sample size also 
supports generalizability of results among middle-aged 
adults, but statistics on the general population are not 
available for a direct comparison. Another limitation is 
that our cross-sectional design limits our ability to draw 
any causal inferences due to an inability to establish 
temporality. 

In conclusion, our study reveals that HS is a 
common disorder within the Saudi population. Ageing, 
male gender, EDS, family history of snoring, family 
history of OSA, water-pipe smoking, hypertention, 
asthma, and consanguinity were found to be significant 
predictive risk factors for HS. Consanguinity was 
identified as a new independent predictive risk factor 
of snoring. It is not clear whether snoring by itself 
has long-term adverse effects on health; however, our 
results do suggest a strong association between snoring 
and hypertension. These results can be used to assess 
the size of the problem and increase awareness of this 
health disorder among health care professionals, so that 
sleep disordered breathing can be effectively screened 
for, diagnosed, and treated.
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