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Prevalence of restless legs syndrome
and associated risk factors among
middle-aged Saudi population
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Abstract:

BACKGROUND AND AIM: The prevalence of restless legs syndrome (RLS) in the general population ranges
from 5 to 15%; however, locally, such data are scarce. The aim of this study was to estimate the prevalence of
RLS in the middle-aged Saudi population.

METHODS: This was a cross-sectional study that was conducted from February 2013 to June 2013 in Jeddah,
Saudi Arabia. The target study population was Saudi school employees. Saudi employees aged 30-60 years
were randomly selected and interviewed individually. Trained interviewers completed the Wisconsin Sleep
Questionnaire, questions about demographics, the Epworth Sleepiness Scale to measure daytime sleepiness,
and questions regarding symptoms of RLS based on the criteria defined by the International Restless Legs
Syndrome Study Group (IRLSSG).

RESULTS: This survey revealed that 8.4% (95% confidence interval (Cl): (7.35-9.45)) of the 2,682 participants
(62.5% of them were males) had RLS. There was no age effect on the prevalence of RLS. RLS was found to
be significantly associated with other sleep disorders, including excessive daytime sleepiness and habitual
snoring. A univariate analysis revealed significant correlation of many factors with the RLS, including gender,
consanguinity, snoring, diabetes, hypertension, asthma, chronic bronchitis, and smoking. However, when a
multivariate logistic regression analysis performed, RLS continued to be associated with male gender, diabetes,
asthma, and habitual snoring only.

CONCLUSION: The prevalence of RLS is 8.4%, which is within the range reported by Western studies. However,
unlike findings of most studies, RLS significantly affects males more than females. In addition, snoring, asthma,
and consanguinity are potential new risk factors for RLS.
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Restless legs syndrome (RLS), also known
as Willis—-Ekbom disease, is a common
sleep-related, sensorimotor and neurological clinical
syndrome that primarily affects the legs.! When
severe, it can also affect the arms and other parts of
the body. RLS is characterized by sore sensations in
the legs that are accompanied by an urge to move
them, typically in the evening. It is worse at restand
temporarily relieved by activity."4 RLS is idiopathic
in nature in most cases, but can be secondary to
conditions such as diabetes mellitus (DM), renal
failure, and iron deficiency anemia.

Although Dr Karl Ekbom first described RLS
in 1945, clinicians and researchers ignored the
condition until the late 1980s.P! The International
Restless Legs Syndrome Study Group (IRLSSG)
was then formed to create diagnostic criteria.”!
The IRLSSG released guidelines to aid in the
clinical diagnosis and determination of RLS
severity, in addition to augmenting clinical and
epidemiological research on RLS.*?!

The restlessness experienced by patients with
RLS may lead to other sleep disorders, such as
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insomnia and excessive daytime sleepiness.[®!
In its severe forms, it becomes a chronic and
devastating disorder requiring long-term
treatment. Although there is no cure for this
syndrome, the aim of clinical management is to
treat the possible causes and consider different
drugs for symptomatic relief. A variety of drugs
are available to address symptoms, including
dopaminergic agents, opioids, anticonvulsants,
and sedative hypnotics.

The prevalence of RLS in the general population
ranges from 5 to 15%."! Locally, however,
prevalence data are scarce. Nevertheless, among
primary healthcare patients, the prevalence was
reported to be as high as 5.2%, with those affected
most often being between 45 and 60 years of
age.®! The aim of this study was to estimate the
prevalence of RLS in the middle-aged Saudi
population in a community-based survey.

Methods

This was a cross-sectional study that was
conducted from February to June 2013 in
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Jeddah, Saudi Arabia. This study was part of a large, ongoing
survey on the prevalence of obstructive sleep apnea among
middle-aged people in the western region of Saudi Arabia.
The target study population was Saudi school employees
because Saudi schools are the best source of national
employees with an equal distribution of genders. Stratified
random sampling of Saudi school employees was performed
in four regions of Jeddah City: South, east, northwest,
and central. A list of schools in Jeddah was obtained from
the Ministry of Education, and random sampling of schools
from each area was then performed. Approval was obtained
from the ethical committee of King Abdulaziz University
Hospital, Jeddah.

Research sessions for conducting interviews, general health
checkups, and anthropometric measurements were organized
in each selected school. Saudi employees aged 30-60 years from
the selected schools who agreed to participate in the study were
recruited. Trained interviewers were assigned to the school
research sessions to:

1. Obtain written informed consent from participants.

2. Interview candidates individually, including completion
of a modified Wisconsin Sleep Questionnairel” which
included questions on demographics, an assessment of
daytime sleepiness using the Epworth Sleepiness Scale,""
and recording of RLS symptoms based on the criteria
defined by the International Restless Legs Syndrome
Study Group (IRLSSG). The diagnostic criteria for RLS
include the following: An urge to move the legs that is
usually associated with uncomfortable sensations in the
legs, worsening of these symptoms during rest, at least
temporary relief brought on by activity, and worsening of
symptoms in the evening.>?!

Regarding questionnaires used, the forward backward
translation was employed in our study. The focus was on
cross-cultural rather than on linguistic/literal equivalence.
Discrepancies were discussed with the presence of the
principal investigator and within the bilingual expert
panel, which composed of four members including the
principal investigator. A health professional, familiar with
terminology of the questionnaires used and with interview
skills, performed forward translation to Arabic. The translator
was knowledgeable of the English-speaking culture and her
mother tongue was the Arabic language. An independent
translator performed the back translation to English who had
no knowledge of the questionnaire and had bilingual expertize
in English and Arabic.

A pilot study was performed where 21 subjects were
interviewed from a single school. Data from the pilot study was
not included in the analysis. Pretesting of the questionnaire in
the field during the pilot study was focused on items which
are difficult and confusing. The study group discussed the
conseption, interpretability and suggestions for improvement.
Intra- and inter-observer reliability was performed after
extensive training and workshops that took 1 month and held
for the purpose of lowering the degree of unreliability between
interviewers. In all the reliability tests performed, the reliability
coefficient ranges from 0.85 to 0.90, which limited the variation
in respondents’” answers and ensured the uniformity of the
interview process being carried out by several interviewers.!'*2
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Statistical methods

The statistical analysis was performed using Statistical
Analysis of Social Sciences (SPSS) software. Data are presented
as means and standard deviations for continuous variables
and as percentages for categorical variables. Comparisons
between groups were performed using Student’s t-test for
continuous variables and the Pearson chi-square test for
discrete variables. Results were considered significant at a
P - value of 0.05 using two-sided tests. Odds ratios (ORs) and
95% confidence intervals (CIs) were determined. Variables
showing association with a P - value < 0.1 in the univariate
analysis were included in the multivariate analysis as
potential risk factors. Stepwise multiple logistic regression
analyses were used to identify significant independent risk
factors for RLS.

Results

The survey revealed that 8.4% (95% CI: (7.35-9.45)) of the
2,682 participants (62.5% of them were males) suffer from
RLS. Hence, the prevalence of RLS in males is 10.89 (95%
CI: (9.20-12.60)) and in females is 6.01 (95% CI: (4.76-7.26)).
There was no effect of aging on the prevalence of RLS [Table 1].
Nevertheless, the prevalence of RLS in age group 30-39 is 9.17
(95% CI: (7.55-10.80), 40-49 is 7.54 (95% CI: (6.04-9.04)), and in
50-60 is 8.24 (95% CI: (4.94-11.54)).

RLS was found to be significantly associated with smoking and
consanguinity [Table 1]. Comorbidities (DM, hypertension,
chronic bronchitis, and bronchial asthma) were all found to
be significantly associated with RLS [Table 2].

RLS was also found to be significantly associated with other
sleep disorders, including daytime sleepiness and habitual
snoring [Tables 3 and 4]. No association was detected with any
of the parameters of obesity [Table 5].

A bivariate analysis of RLS with selected risk factors revealed

Table 1: Demographic data of the study population
Gender

Restless legs syndrome

No N (%) Yes N (%)

Male 1,145 (46.6) 140 (62.5)*
Female 1,313 (63.4) 84 (37.5)
Total 2,458 (91.6) 224 (8.4)
Age (years)

30-39 1,110 (45.2) 112 (50.0)

40-49 1,103 (44.9) 90 (40.2)

50-60 245 (10.0) 22 (9.8)

Total 2,458 (91.6) 224 (8.4)
Consanguinity

No 791 (32.6) 42 (19.0)"

Yes 1,634 (67.4) 179 (81.0)

Total 2,425 (91.6) 221 (8.4)
Smoking

Current cigarette smoker 242 (9.9) 36 (16.1)*

Ex-cigarette smoker 160 (6.5) 24 (10.7)"

Current water pipe smoker 235 (9.6) 32 (14.3)*

Ex-water pipe smoker 135 (5.5) 19 (8.5)

*Chi-square P-value < 0.05
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Table 2: Distribution of comorbidities based on the
diagnosis of restless legs syndrome

Comorbidities Restless legs syndrome

No N (%) Yes N (%)
Diabetes mellitus 181 (7.4) 34 (15.2)*
Hypertension 231 (9.4) 35 (15.6)"
Chronic bronchitis 68 (2.8) 15 (6.7)*
Bronchial asthma 254 (10.5) 40 (17.9)*

*Chi-square P-value < 0.05

Table 3: Snoring habits in subjects with and without
restless legs syndrome
Habitual snorer status

Restless legs syndrome

No N (%) Yes N (%)
Non-snorer 1507 (61.3)* 100 (44.6)
Moderate snorer 396 (16.1) 49 (21.9)*
Regular snorer 555 (22.6) 75 (33.5)*
Total 2458 (91.6) 224 (8.4)

*Chi-square P-value < 0.05

Table 4: Daytime sleepiness in restless leg syndrome
(RLS) subjects compared to RLS-free subjects

Excessive daytime sleepiness Restless legs syndrome

No N (%) Yes N (%)
ESS <10 2339 (95.5) 201 (91.1)
ESS =10 110 (4.5) 22 (9.9)*

*Chi-square P-value < 0.05, ESS = Epworth Sleepiness Scale

Table 5: Parameters of obesity in RLS subjects
compared to RLS-free subjects

Obesity parameters

Restless legs syndrome

No N (%) Yes N (%)
BMI
18.5-24.9  Healthy weight 396 (16.2) 41 (18.3)
25.0-29.9  Overweight 932 (38.0) 91 (40.6)
30 or higher Obese 1122 (45.8) 92 (41.1)
Neck circumference (cm) 98 (4.0) 8(3.6)
Waist circumference (cm) 1059 (43.4) 82 (36.8)
PPNC 573 (23.5) 57 (25.6)
Waist-to-hip ratio 971 (42.3) 72 (36.0)
Triceps skin fold thickness (mm) 442 (18.2) 29 (13.1)
Systolic blood pressure (mmHg) >140 417 (17.0) 42 (18.8)
Diastolic blood pressure (mmHg) >90 231(9.4) 19(8.5)

Chi-square P-value < 0.05, BMI = Body mass index, PPNC = Percentage of
predicted neck circumference

significant associations with gender, consanguinity, snoring,
excessive day time sleepiness, DM, hypertension, asthma,
chronic bronchitis, current and past smoking, current water
pipe smoking, and a family history of sleep disorders [Table 6].
The multivariate analysis confirmed the association between
RLS and being male, having DM, having asthma, and being a
habitual snorer only [Table 7].

Discussion

This study revealed an RLS prevalence of 8.4% in the
middle-aged Saudi population, with a male predominance
and no association with aging. As expected, excessive
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daytime sleepiness was significantly higher among RLS
subjects. To our knowledge, this is the first community-
based study in Saudi Arabia to examine the prevalence of
RLS using the four minimum diagnostic criteria as described
by the IRLSSG.

The prevalence of RLS among the general population
depends on many factors, including the criteria used
to define the syndrome and the design of the study.
Ohayon et al., in their review of the English literature
regarding epidemiological studies on the prevalence of
RLS worldwide, reported prevalence values ranging from
1.9 to 4.6% when using strict diagnostic criteria of RLS.
However, when focusing on studies similar to our own,
the prevalence of RLS in the general adult population
ranged from 3.9 to 14.3%, as is seen in studies performed in
Europe and North America.” These studies, like our study,
were community-based and used the same four minimum
diagnostic criteria described by the IRLSSG to diagnose
RLS."' Therefore, the prevalence of RLS of 8.4% reported in
our study is within the range observed in Western studies
of similar design. In contrast, RLS seems to be less common
in Asian populations, with a prevalence ranging from 1 to
4% in most studies.”? An Indian community-based study
that used diagnostic criteria similar to ours demonstrated
an RLS prevalence of 2.1%.["!

Although the prevalence reported in our study is in
concordance with the prevalence values reported by European
and North American studies, some of our findings were not
consistent with those studies. Studies from North America
and Europe demonstrated a linear trend of an increase in
age with increasing RLS frequencies, an observation that
was not found in our study and the studies from Asia.
Furthermore, unlike most studies, our study showed that
more males than females were affected by RLS. Most studies
have reported the prevalence of RLS to be approximately
twice as high in women as in men.”" However, it is consistent
with a Japanese study that reported a male predominance
in individuals aged 40-49 years.’ A previous study from
Saudi Arabia demonstrated an overall prevalence of RLS
that was approximately equal between males and females.!!
However, this survey did not have a community-based
design since it was performed in primary care practices. It is
tempting to attribute the male predominance in our study to
the relatively higher prevalence of smoking, which is linked
to RLS,™ among males compared with females in Saudi
Arabia.l"™ However, this hypothesis no longer appeared
valid when the multivariate analysis was applied. Another
possible explanation is the higher prevalence of diabetes in
male patients. However, although the prevalence of DM was
higher in males than in females (10.4 vs 5.9%, respectively); it
did not explain the higher prevalence of RLS in males. This
is because the multivariate analysis with RLS as the outcome
variable controlling for DM in the model still showed that
males had significantly higher RLS than females, therefore
this gender discrepancy should be investigated further
[Table 7].

In the Middle East, only scarce data are available regarding
the prevalence of RLS. In Turkey, a population-based survey
was conducted using diagnostic criteria similar to that used
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Table 6: Univariate analysis of restless legs syndrome status and risk factors

Variable Level/category No (%) Odds ratio (OR) P - value*
OR 95% CI
Age 30-39° 1,222 46 — — 0.355
40-49 1,193 44 0.81 (0.61-1.10)
50-60 267 10 0.89 (0.55-1.43)
Habitual snoring Status* Non-snorer® 1,607 60 1.00 — <0.001
Moderate snorer 445 16.6 1.87 (1.30-2.67)
Regular snorer 630 23.4 2.04 (1.49-2.79)
Sex Female® 1,397 52 1.91 (1.44-2.53) <0.001
Male 1,285 48
Consanguinity Non-relative® 833 31 2.10 (1.46-2.92) <0.001
Relative 1,813 69
BMI (kg/m?) 18.5-24.9 437 16.3 1.00 — 0.38
25.0-29.9 1,023 38.3 1.26 (0.86-1.86)
30 or higher 1,217 454 1.20 (0.88-1.61)
Neck circumference (cm) Normal® 2,555 96 0.88 (0.42-1.82) 0.74
Abnormal¢ 106 4
PPNC <94.5%° 2,031 76 1.11 (0.82-1.53) 0.49
>94.5% 630 24
Triceps skin fold thickness (TSF) (mm) <95tho 2,181 82 0.68 (0.45-1.01) 0.06
>95" percentile 471 18
Waist circumference (cm) Normal® 1,522 57 0.76 (0.57-1.01) 0.06
Abnormal’ 1,141 43
Waist-to—hip ratio Normal® 1,454 58 0.77 (0.57-1.04) 0.09
Abnormal- 1,043 42
Systolic blood pressure (mmHg) <140° 2,215 82.8 1.13 (0.80-1.60) 0.50
>140 459 17.2
Diastolic blood pressure (mmHg) <90° 2,420 90.6 0.89 (0.55-1.45) 0.64
>90 250 9.4
Diabetes mellitus No° 2,464 92 2.25 (1.51-3.34) <0.001
Yes 215 8
Hypertension No° 2,412 90 1.78 (1.21-2.62) <0.001
Yes 266 10
Bronchial asthma No° 2,355 89 1.87 (1.30-2.70) <0.001
Yes 294 11
Chronic bronchitis No° 2,596 97 2.52 (1.52-4.49) <0.001
Yes 83 3
Current smoker No° 2,399 90 1.75 (1.20-2.56) <0.01
Yes 278 10
Ex—smoker No° 2,490 93 1.72 (1.10-2.70) <0.01
Yes 184 7
Current water pipe No° 2,407 9 1.57 (1.10-2.34) <0.01
Yes 267 10
Ex—water pipe No° 2,521 94 1.60 (0.97-2.64) 0.07
Yes 154 6
Excessive daytime sleepiness >10° 2,540 95 2.33 (1.44-3.76) <0.001
=10 132 5

*Habitual snorers, n=1,071; non-habitual snorers, n = 1,601. °Baseline category, ¢neck circumference was considered abnormal if it was above 43 cm for men
and 38 cm for women, ~waist-to-hip ratio was considered abnormal if it was <0.80 for women and <0.95 for men, “waist circumference was considered abnormal if
it was <88 cm for women and <102 cm for men, *logistic regression (Wald statistic). PPNC = Percentage of predicted neck circumference, Cl = Confidence interval

in our study to determine the prevalence of RLS among
people aged 40 years and above.l" The prevalence of RLS
was estimated to be 9.7%, which is in accordance with the
prevalence of 8.4% reported in the present study. Similar
to other studies but unlike ours, that study also revealed
a female predominance among patients with RLS.["! More
recent studies from Turkey used more strict criteria to
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define RLS and, consequently, reported a low prevalence
of 3.4%."181 In Saudi Arabia, however, the only study
addressing this issue was conducted in a primary healthcare
services setting.l®! Direct questioning of 1,303 consecutive
patients was performed.® Participants who responded
positively to all four questions defined by the IRLSSG
were diagnosed as having RLS. Based on these diagnostic
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Table 7: Multivariate analysis of restless legs
syndrome status and risk factors

Variable Level/category Odds ratio (OR) P-value*
OR 95% CI

Gender Female® 1.84 (1.36-2.49) <0.001
Male

Diabetes mellitus No° 1.93 (1.28-2.91) <0.01
Yes

Bronchial asthma No° 1.67 (1.14-2.46) <0.01
Yes

Habitual snorer ~ Non-snorer® 1.00 — <0.01

status Moderate snorer  1.47 (1.01-2.14)

Regular snorer  1.47 (1.05-2.05)

Restless legs syndrome: No, n = 2,408; yes, n = 220. °Baseline category,
*logistic regression (Wald statistic). Cl = Confidence interval

criteria, the prevalence of RLS among Saudis was 5.2%.5!
The prevalence was highest among participants aged 45-
60 years. The overall prevalence was approximately equal
between males and females.[®! Nevertheless, we believe that
our study may be more representative of the prevalence of
RLS in the Saudi population, as it was a community-based
survey conducted in large study population.

RLS can be idiopathic in nature but may also occur secondary
to diseases such as DM, renal failure, iron deficiency anemia,
Parkinson’s disease, and multiple sclerosis. It may also occur
as a side effect of some medications and can accompany or
be aggravated by pregnancy. In our survey, no investigation
or clinical analysis was performed. However, as expected,
RLS was found to be significantly associated with DM. In
addition, asthma was unexpectedly found to be associated
with RLS. Therefore, our study suggests that RLS in Saudis
may be associated with different conditions than those
associated with RLS in other populations. However, it is
not clear whether this association between asthma and RLS
in the Saudi population is related to medications such as
antihistamines.

Although most studies have not been able to determine
a causality relationship between RLS and cardiovascular
disease,”*! one large population-based study reported that
multiple cardiovascular risk factors, including obesity, diabetes,
and hypertension were independent predictors of incident
RLS.21 Of these risk factors, only diabetes was found to have
significant value as a risk factor for RLS in both the univariate
and multivariate analyses in our study. The present study also
demonstrated that hypertension was a significant risk factor,
but this association was no longer present in the multivariate
analysis. In addition, our survey failed to demonstrate a
significant association between obesity and RLS. This result is
in contrast to findings in previous epidemiological studies that
indicated that body mass index (BMI), independent of all other
confounders, was associated with a higher risk of RLS.?>%!
This relationship may be due to a decrease in the number of
dopamine receptors in the brains of obese subjects. The lack of
arole of obesity as a risk factor for RLS in the Saudi population
may be related to the fact that obesity is very common in our
community, affecting more than 50% of the population,™ thus
making it difficult to identify differences between individuals
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who are and are not affected by RLS. Nevertheless, this absence
of the role of obesity in RLS was in agreement with other
studies.?*¥1Similarly, habitual snoring (a possible risk factor for
coronary artery disease) was identified in our survey as another
independent risk factor for RLS, a finding that was not reported
previously. Results from a relatively recent study suggested
that snoring was independently associated with carotid artery
atherosclerosis.”! Nevertheless, snoring is a cardinal sign of
obstructive sleep apnea, which is a potential risk factor for
ischemic heart disease.?! In this study, RLS patients were
also found to be predominantly male, which is a well-known
independent risk factor for coronary artery disease. Another
significant risk factor for cardiovascular diseases is smoking,
which was identified as a factor that may also aggravate RLS
symptoms.I"! Although our study also showed a significant
link between smoking and RLS, this association was no longer
present in the multivariate analysis.

Interestingly, consanguinity (defined as a possible marriage
between first-degree cousins) was significantly associated with
RLS in our study population. This risk factor, which is a practice
common in certain Saudi families, had not been previously
investigated. The significant association between this new
potential risk factor and RLS was shown in the univariate
analysis (OR: 2.10; 95% CI: (1.46-2.92); P < 0.001) [Table 6].
This finding is further supported by the previously reported
family history of RLS in more than 40% of patients with primary
RLS.%1 However, this significant link disappeared with the
multivariate analysis, and hence, further studies are needed to
further endorse this potential risk factor.

Because the diagnosis of RLS in the present study was based
on the four minimum IRLSSG diagnostic criteria regardless of
frequency, severity, or differential diagnosis; the prevalence
rate likely encompasses both primary and secondary RLS. In
addition, cases that mimic RLS may have also been included,
leading to an exaggerated prevalence rate. Therefore, this study
had some limitations, including lack of clinical assessments,
failure to utilize procedures as well as blood tests in order to
confirm the diagnosis of RLS, and differentiate primary from
secondary types.

In summary, the present study was a population-based study
with a large sample size conducted in Saudi Arabia that
demonstrated that RLS is a common problem in the Saudi
population. It suggested that the prevalence rate, patient
presentation, and associated risk factors of RLS might be
different than in other countries. Although the prevalence of
this condition in the Saudi population was within the range
reported by Western studies, it was higher than that reported
by Asian studies. In addition, unlike most studies from Europe
and North America, our study showed that RLS mainly affects
males. DM was found to be associated with RLS, which is
consistent with previous studies. Interestingly, habitual
snoring, asthma, and consanguinity were introduced in this
study as new potential risk factors. These findings, however,
require a further evaluation.
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