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We conducted an epidemiologic study based on survey neuroscience
screening for restless leg syndrome in the Mongolian to deter-
mine the prevalence of restless leg syndrome. We used baseline
data from the Mon-TimeLine study, a multidisciplinary, prospective,
population-based cohort study. The total number of participants (n
= 1572) ranged from 18 to 65 years of age. We found the prevalence of
restless leg syndrome to be 6.6% (n = 103), among which 4.1% (n = 16)
were males and 7.3% (n = 87) were females. The peak prevalence age
for both genders was 45–55, and we found a positive correlation with
body mass index (P<0.05). Most cases were mild (44.7%) or moder-
ate (35.9%), but 18.4% and 1% of the cases were severe or very severe,
respectively. The severe groups showed a positive association with
chronic kidney disease, as well as with gastritis. In conclusion, the
prevalence of restless leg syndrome in Mongolia approximates that
in other countries.

Keywords

Restless leg syndrome; Mongolia; Mon-TimeLine study; Survey neuroscience

1. Introduction
Restless leg syndrome (RLS) is one of the most common

sleep-related disorders that can affect the quality of sleep,
which leads to having a significant impact on the quality of
life [1–4]. Furthermore, RLS is often characterized by neu-
rodegenerative diseases, such as Parkinson’s disease [5, 6];
and specific estimated populations are unaware of the preva-
lence of RLS in general population studies [7]. In the liter-
ature, the prevalence of RLS differs according to racial, eth-
nic, and gender distinctions [8, 9]. Studies show that RLS
occurs in 8.5%–28.2% of the population in Western Europe
over 18 and ranges from 0.1% to 12% in the Asia-Pacific pop-
ulation [10]. In Asian countries—such as Singapore, Taiwan,
China, and Japan—the average prevalence of RLS is 2%, but
in South Korea, the prevalence of RLS among adults is 7.5%
[11, 12]. Although numerous previous studies have found

RLS to be more frequent in females in many countries, it has
also been more frequent in males in some countries in accor-
dance with their age groups [13]. Moreover, studies have not
only shown that several chronic diseases—such as diabetes,
chronic kidney diseases, and chronic gastritis—are related to
the risk of RLS in the general population; but they have also
demonstrated that RLS in the general population is associated
with lifestyle choices, diet, exercise, and obesity [14].

In Mongolia, the prevalence of RLS has not been studied
in the general population thus far. Therefore, we aimed to
study the prevalence of RLS in Mongolia. The study also ex-
amined whether the presence of RLS is associated with age,
gender, and coexisting conditions. We hypothesize that RLS
prevalence in Mongolia and its characteristics, such as age
and gender differences, might be similar to other Asian pop-
ulations [15].

2. Materials andmethods
2.1 Data source and study population

In this cross-sectional study, we used the baseline data
from the Mon-TimeLine cohort, including participants aged
18–80 (n = 1846). Mon-TimeLine is a multidisciplinary,
population-based, prospective cohort study in Mongolia in-
vestigating various health problems among Mongolians, es-
pecially those associated with oral- and mental-health prob-
lems.

The exclusion criteria included any missing data relating
to the primary determinant and outcome (n = 88), on which
we did not have complete data during RLS screening. Fur-
thermore, based on their medical records, participants with
a history of psychiatric disorders and any problem with their
legs—such as myalgia, arthralgia, peripheral neuropathy, and
leg edema—were excluded to prevent potential selection bi-
ases (n = 88). Additionally, we asked how participants would
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assess their health status (inferior, fair, good or excellent).
Those who assessed their health status as inferior were ex-
cluded (n = 98) from our study to rule out possible co-existing
diseases. Ultimately, 1572 participants were included in the
current study.

According to the Helsinki Declaration, the study was con-
ducted, and theMedical Ethical Committee approved it of the
Mongolian National University of Medical Sciences (METc
2020/3-05). All participants provided their written informed
consent.

2.2 Restless leg syndrome
The Restless Leg Syndrome Screening Questionnaire is

a well-known and frequently used questionnaire in RLS
screening and estimate the RLS risk [16, 17]. Its severity
was assessed using the International Restless Leg Syndrome
Study Group Rating Questionnaire [17]. The researchers
completed training on the questionnaires before the initia-
tion of the study. Since the questionnaires have not been val-
idated for Mongolians yet, we conducted a pilot study on 30
participants. Cronbach’s α testd the internal validity of the
questionnaire for categories, based on the questions included
in questionnaires, separately.

In accordance with the RLS diagnostic criteria [16],
participants were screened using four pre-questions (pre-
questionnaire). RLSwas ultimately defined when people met
three of the four essential criteria: (1) Do you have, or have
you sometimes experienced, recurrent, uncomfortable feel-
ings or sensations in your legs while sitting or lying down?
(2) Do you have, or have you sometimes experienced, a re-
current need or urge to move your legs while sitting or lying
down [18]? (3) When present, do these feelings or move-
ments improve or go away when you get up and walk around
for as long as you are walking? (4) Plus other questions re-
lating to exercise and whether feelings are more likely to oc-
cur when sitting or lying down. Afterwards, the participants
continued to answer the International RLS 10 questionnaire
(Hendrick, Sleep Disorders Center): (1) Overall, how would
you rate the RLS discomfort in your legs or arms? (2) Overall,
howwould you rate the need tomove around because of your
RLS symptoms? (3) Overall, how much relief of your RLS
(arm or leg discomfort) do you get from moving around? (4)
Overall, how severe is your sleep disturbance from your RLS
symptoms? (5) Overall, how severe is your sleep disturbance
from your RLS symptoms? (6) Overall, how severe is your
RLS as a whole? (7) How often do you get RLS symptoms?
(8) When you have RLS symptoms, how severe are they on
an average day? (9) How severe is the impact of your RLS
symptoms on your ability to carry out a satisfactory family,
home, social, school, or work-life/overall daily affairs? (10)
How severe are your RLS symptoms on mood disturbance
(angry, depressed, sad, anxious, or irritable)?

The RLS questionnaire is a self-rating questionnaire for
their symptoms. People scored their answers between 0 and
4 for each question as none (0), mild (1), moderate (2), severe
(3), and very severe (4). The total scoring defines severity

Table 1. General characteristics of the study population.
Characteristics Total RLS (N) RLS (%) P-value

Number 1572 103 6.6%
Sex

Male 388 16 4.1% 0.019
Female 1184 87 7.3%

Age
<45 years 849 49 5.8% 0.032
≥45 years 723 54 7.5%

Note: Data is presented as numbers (percentages, %).

as: 0–10 points for mild, 11–20 points for moderate, 21–30
points for severe, and 31–40 points for very severe.

2.3 Other variables and measurements
Education levelwas categorized as low,medium, and high.

A low level of education included those without any formal
education and those who only graduated elementary school.
People who graduated middle school, high school, and col-
legewithout a degreewere included in themedium education
group. The high level of education included those with bach-
elor’s, master’s, and doctoral degrees. Participants were clas-
sified as married or cohabiting and single as a dichotomous
variable. Family income was categorized as low, medium,
and high. Current smoking status was categorized as non-
smokers and smokers. Alcohol use was questioned and cat-
egorized as regular or irregular. Daily fruit, vegetable, and
meat intakes were evaluated using the Food Frequency Ques-
tionnaire [19], which was then assessed on a scale of 0–4 for
each type of food. For instance, meat consumption was rated
at 0 if they do not usemeat. Furthermore, we asked questions
about their history of chronic illnesses, including chronic kid-
ney diseases, chronic gastritis, diabetes etc.

Participants’ body weight (in kg) and height (in cm) were
measured by well-trained assistants using a standardized pro-
tocol, and body mass index (BMI; kg/m2) was subsequently
calculated. A semi-automatic device was used to measure
blood pressure in a half-seated position. The primary data
of our study was derived from patients’ medical records.

2.4 Statistical analysis
The study characteristics were expressed as means with

a standard deviation (SD) for normally distributed variables
and as numbers with percentages in cases of categorical data.
The differences between people with and without RLS were
compared using the Student’s t-test for continuous variables.
The frequency distributions of categorical variables were an-
alyzed using the Pearson Chi-Square test. We also tested the
differences between RLS severity using the Student’s t-test
and Pearson Chi-Square test.

3. Results
The current study revealed that 6.6% (n = 103) of the total

population had RLS, among which 4.1% (n = 16) of the male
population and 7.3% (n = 87) of the female population had
RLS (Table 1, P < 0.01).
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Table 2. General characteristics of the study population, according to the presence of RLS.

Findings
Presence of RLS

P-value
Without (n = 1469) With (n = 103)

Mean age ± SD, year 41.9 ± 14.06 43.6 ± 12.6 0.022
Sex: male, n (%) 368 (25.3) 16 (15.8) 0.033
Education: lower level, n (%) 141 (15.2) 14 (20.6) 0.448
Mean BMI ± SD, kg/m2 27.0 ± 5.5 29.1 ± 5.7 0.004
Marital status: married, n (%) 736 (79.3) 56 (82.4) 0.336
Alcohol use, n (%) 626 (56.5) 49 (60.5) 0.483
Smoking: smokers, n (%) 224 (19.9) 19 (22.4) 0.791
Fruit intake: regular, n (%) 205 (18.2) 15 (17.4) 0.620
Vegetable intake: regular, n (%) 720 (64.5) 52 (59.8) 0.600
Meat intake: don’t use, n (%) 35 (3.5) 2 (2.4) 0.201
Physical activity: regular, n (%) 138 (12.7) 8 (9.8) 0.441

Note: Data is presented as means± SD and numbers (percentages, %).

Although numerous previous studies have demonstrated
that RLS prevalence increases with age, other studies have
shown that RLS may occur at young ages [15, 20]. Our find-
ings show that another age peak was observed in the 18–25
age group (see Fig. 1)

Fig. 1. Prevalence of RLS by age and gender. The peak age was 45–55 in
both genders. Moreover, another age peak was observed in the 18–25 year
age group.

Of the 94.2% of participants with RLS reported leg dis-
comfort, 67% felt discomfort during rest, while 90.3% of par-
ticipants reported relief when moving around. 74.8% of par-
ticipants experienced RLS before nighttime, with the sever-
ity reported as 43% for mild and 42% for moderate. The du-
ration of clinical symptoms was within one hour for 75% of
the participants. RLS-related sleep disturbances have been
found in 26.2% of the participants for mild and 39.8% mod-
erate sleep disturbances. Mild (27.2%) and moderate (31.1%)
daytime sleep disturbances were shared, among which 27.2%
and 29.1% reported mild and moderate impact on daily activ-
ities, respectively. Moreover, RLS-related psychiatric condi-
tions were reported as mild in 18.4% and moderate in 34% of
the population, respectively.

Regarding the presence of RLS, it was found to be more
prevalent in those who were older, female, and who had a
high BMI. There were no significant differences in socio-
economic and lifestyle characteristics between thosewith and

without RLS (Table 2).
Among those with RLS in the general population, most

cases were mild (44.7%) and moderate (35.9%), while 18.4%
and 1% were severe and very severe, respectively. Although
there were no significant differences between the RLS sever-
ity groups from the descriptive analysis, those with severe
RLS were more likely to have a history of chronic kidney dis-
eases and gastritis. In the severe RLS group, 36.3% (n = 24)
and 30.3% (n = 20) had a history of chronic kidney diseases
and gastritis; compared to 32.4% (n = 12) and 29.7% (n = 11)
in the mild RLS group (P > 0.05).

4. Discussion
We found the prevalence of RLS to be 6.6% among Mon-

golian adults, which is similar to the prevalence reported
in studies in other countries. Furthermore, we compared
our results to those of other countries that utilized similar
methodologies to define RLS. Our findings have determined
that RLS prevalence in the Mongolian population is higher
than RLS prevalence in Japan and Taiwan, which is 1.6% and
1.8%, respectively, and the lowest prevalence of RLS in Asia
[12, 21]. On the other hand, the prevalence of RLS in Mon-
golia is significantly less than that of Pakistan, which has the
highest prevalence rate with 23.6% [22].

The prevalence and characteristics of the RLS population
(n = 5000) in South Korean adults reported that 7.5% of
the population met the criteria of definite or probable RLS
groups, 3.9% fulfilled the criteria of definite RLS, and 3.6%
fulfilled the criteria of probable RLS [11]. The prevalence of
RLS in Han Chinese was found to be 7.2% [23].

Older people of both genders were more likely to have
RLS. A Korean population (n = 5000) found that the initial
RLS symptoms tended to start before 45 years of age [10]. In
the Italian population RLS was shared in older people within
the 50–89 year age group [24]. Five modern industrialized
western countries reported that men have RLS mostly when
their age varied between 80–89 [25]. Regarding gender, we
showwomenmore afflicted with RLS, which mirrors the re-
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sults in other populations. In Germany, a sample population
of 369 with RLS has reported that females (13.9%) are twice
as likely to have RLS than males (6.1%) [26].

Our survey neuroscience shows that weight gain might be
a risk to developing RLS, which is in tandem with the find-
ings of previous studies that have also demonstrated that an
unhealthy lifestyle is a risk for RLS. For instance, a study in-
volvingmen (n= 51529) andwomen (n= 116430) aged 40–75
who have high BMIs, use tobacco and alcohol, and engage in
unhealthy diets has shown that 4.6% and 5.6% of these partic-
ipants developed RLS within 6 and 4 years, respectively [27].
The pathophysiology of RLS concerning obesity remains un-
clear; however, the potential mechanisms of this relationship
have been explained in previous studies. In [28] reviewed
that the concept of RLS is a complex cortical-subcortical net-
work disorder that goes far beyond dopaminergic impair-
ment. Obesity and being overweight in proportionwith their
obesity may affect the dopaminergic function due to the lack
of dopamine D2 receptor, as reported in [29]. Moreover, re-
search has shown that people with obesity tend to have sys-
temic iron deficiency, which results in iron deficiency in the
brain [30], thereby contributing to RLS development.

In our survey neuroscience, 16% of the participants were
classified as having severe RLS. In a Han Chinese popula-
tion, 40.7% (n = 144) of the population had RLS syndrome, of
which 68 had moderate symptoms, and 28 had severe symp-
toms [23]. According to a United States study of 791 partici-
pants aged 50–89, 10.6% had RLS. Of these people, 33.8% had
mild symptoms, 44.6% had moderate symptoms, and 21.6%
had severe symptoms [9]. Although the main aim of our sur-
vey neuroscience was not to study the risk factors of RLS, our
findings suggest that people with a history of kidney disease
or gastrointestinal disorders are more likely to have and de-
velop RLS. Therefore, it may be appropriate to routinely un-
dertake RLS-screening questionnaires for people with these
disorders.

The main strength of our survey neuroscience is our uti-
lization of nationwide data being the first undertaking for the
prevalence of RLS in Mongolia.

5. Conclusions
The prevalence of RLS was 6.6% in the Mongolian popu-

lation, similar to the prevalence rate reported in other coun-
tries. RLS was found to be more prevalent in women and
both genders aged 45 and above. The fact that RLS has been
diagnosed in the population through survey neuroscience
suggests that routine screening for RLS in primary health-
care organizations is deemed complementary to understand
RLS etiology.
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