PRZEGL EPIDEMIOL 2021;75(3): 402-412 Epidemiology of non-infectious diseases

https://doi.org/10.32394/pe.75.37

Alireza Abdi', Omar Hussein Shareef’, Sahar Dalvand®, Reza Ghanei Gheshlagh’', Ali Hasanpour Dehkordi®*

PREVALENCE OF RESTLESS LEGS SYNDROME IN PREGNANT WOMEN:
A SYSTEMATIC REVIEW AND META-ANALYSIS

School of Nursing and Midwifery, Student Research Committee, Kermanshah University of Medical Sciences,
Kermanshah, Iran
?College of Nursing, University of Sulaimani, Sulaimani, Iraq
*Department of Epidemiology and Biostatistics, School of Public Health,
Tehran University of Medical Sciences, Tehran, Iran
*Spiritual Health Research Center, Research Institute for Health Development, Kurdistan University of Medical
Sciences, Sanandaj, Iran
Social Determinants of Health Research Center, School of Allied Medical Sciences, Shahrekord University of
Medical Sciences, Shahrekord, Iran
*Corresponding Authors

ABSTRACT

BACKGROUND. Restless legs syndrome (RLS) is a neurological disorder characterized by sleep disorders,
which leads to adverse health consequences in the mother and fetus. Studies have reported different prevalence
rates for RLS in pregnant women. This systematic review and meta-analysis aimed to estimate the prevalence
of RLS in pregnant women.

METHODS. A literature search was performed via national and international databases, including Scientific
Information Database (SID), Maglran, IranMedex, Google Scholar, Science Direct, PubMed, ProQuest, and
Scopus. In total, 31 articles were selected without a time limit. The random effects model was used to analyze the
data, and the heterogeneity between the studies was examined using the 12 index. The analyses were performed
in the Stata software, version 12 and R, version 4.

RESULTS. The reviewed studies (n=31) were conducted on a total sample size of 59,151, and the prevalence of
RLS in pregnant women was estimated at 21.4% [95% confidence interval CI: 17.7-25.1]. Asia with a prevalence
rate of 18.5%, [95% CI: 13.8-23.1] and Europe with a prevalence rate of 25.5%, [95% CI: 19.5-31.6] had the lowest
and highest RLS prevalence, respectively. No significant correlations were observed between the prevalence of
RLS, publication year of the articles (P=0.972), and participants’ age (P=0.202).

CONCLUSION. According to the results, RLS is highly common in pregnant women, and it is essential to
identify women with RLS to control and eliminate the adverse consequences of the disorder.
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INTRODUCTION

Restless legs syndrome (RLS) is a neurological
disorder that disrupts sleep and is characterized by
four main symptoms, including unpleasant sensations
in the legs, the deterioration of unpleasant sensations
during periods of inactivity or while sitting, feeling of
relief by moving the legs, and the onset or deterioration
of unpleasant sensations in the legs during the
night (1, 2). RLS patients describe these unpleasant
sensations as similar to peristaltic movement on the
skin, irritation, pain/stretching, feeling a flow of water

on the legs, sensing insects in the bones, and sensing
electricity in the legs. As the patients have to move or
stretch their legs to reduce these feelings, the condition
is referred to as RLS (3). It is important to differentiate
RLS from other disorders that mimic the symptoms of
this syndrome; such examples are neuroleptic-induced
akathisia, cramps, and polyneuropathy (4). Although
akathisia is associated with a sense of restlessness
and the inability to sit still, it is not characterized by
evident sleep disorders. Motor restlessness in akathisia
is also generalized and internal (inner restlessness
without sensory discomfort) and is not localized in
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a specific part of the body (5). Nocturnal leg cramps
are caused by sudden, severe, and involuntary muscle
contractions, which last for several minutes, and the
residual discomfort and tenderness may persist for
hours. This condition could be distinguished from
restlessness by history. In polyneuropathy, symptoms
of burning feet at night are possible, while the disorder
is associated with no restlessness and no improvement
with movement (4).

The prevalence of RLS in the general population is
5-15%, and women are twice likely to experience RLS
compared to men (6). Due to the hormonal changes
during pregnancy, RLS might increase temporarily or
permanently in pregnant women, and the prevalence
of RLS has been reported to be 2-3 times higher in
pregnant women compared to non-pregnant women
(6, 7). Furthermore, a correlation has been observed
between RLS and iron deficiency anemia. Iron is an
important metal in the biological processes of the
central nervous system, and its deficiency plays a key
role in the pathophysiology of some neurodegenerative
diseases, while it is also associated with the occurrence
of RLS (8). Decreased iron and ferritin concentrations
in the cerebrospinal fluid have also been reported in
patients with RLS (9).

RLS treatment is particularly challenging in
pregnant women due to the potential risk of the
prescribed medication to the fetus (10). Studies have
estimated the prevalence of RLS to be 2.9-43.7%, and
the discrepancies in this regard might be due to the
differences in the sample populations, recall bias, and
methodological limitations (11, 12). On the other hand,
some researchers have attributed the discrepancy in the
prevalence rate of RLS to racial and genetic differences
(13, 14). The majority of the women experiencing RLS
during pregnancy will most probably present with
the symptoms after delivery (15). RLS is associated
with depression, anxiety, sleep disorders, daytime
fatigue, and cardiovascular diseases. In addition, RLS
could lead to disturbances in performance and social
isolation as it impairs the quality of life of the patients
and interferes with their life satisfaction (3, 10, 16).
The results of a recent review indicated that RLS in
pregnancy is associated with gestational hypertension,
preeclampsia, and peripartum depression (17).

In RLS, periodic limb movements occur during
sleep. Therefore, RLS during pregnancy leads to
frequent awakenings and is associated with perinatal
depression, gestational diabetes, preeclampsia,
prolonged labor, C-section, and preterm birth (15,
18). Considering the higher sympathetic activities in
women with RLS, the potential association between
this syndrome and increased preeclampsia, and the
correlation of RLS with higher mortality in the mother
and child, accurate data are required on the overall

prevalence of this syndrome. Extensive research has
been focused on RLS in pregnant women, proposing
different outcomes. For a better understanding of this
condition, it is paramount to systematically review the
previous studies in this regard and estimate the overall
prevalence of RLS globally.

This systematic review and meta-analysis aimed to
determine the prevalence of RLS in pregnant women.

METHODS

Search Strategy

A literature search was conducted via national and
international databases without a time limit, including
Scientific Information Database (SID), Maglran,
IranMedex, Google Scholar, ScienceDirect, PubMed,
ProQuest, and Scopus, using keywords such as
(pregnancy OR pregnant OR gestation) AND (restless
legs syndrome OR Ekbom syndrome OR RLS) AND
(prevalence OR occurrence). The reference lists of the
articles were also assessed for more relevant studies.
Study Selection and Data Extraction

Initially, the identified articles regarding the
prevalence of RLS in pregnant women were collected,
and more relevant articles were selected based on the
inclusion and exclusion criteria. The inclusion criteria
were: observational studies, reporting the prevalence
of RLS in pregnant women, publications in Persian
and English, and studies with moderate-to-high
methodological quality. The exclusion criteria were
the articles published in other languages than Persian
and English, unavailable full text, repetitive studies,
interventional studies, case reports, articles with low
methodological quality, and studies with unclear
ethical considerations.

In order to minimize bias, two researchers carried
out the literature search independently. To reduce bias,
the articles were studied blindly. For this purpose, the
name of the journal and the names of the authors of the
article were covered and articles without these details
were reviewed by two researchers. Data extraction
sheets were used to collect the data of the articles
on the title, name of the first author, publication
year, location of the study, sample size, diagnostic
criteria (IRLSSG 1995/2003) (6, 19), data collection
method  (questionnaire/interview), study setting
(hospital/clinic/community), pregnancy duration
(third trimester/all months), and the number of the
participants experiencing RLS. Based on the duration
of pregnancy, the studies were divided into two groups
of all months and the third pregnancy trimester.
Notably, the studies performed on pregnant women
in the first, second, and third trimesters of pregnancy
were classified into the category of all months. The
blinding method was used to reduce publication bias;
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the authors who extracted the data had no information
about the articles and journals. The articles were
examined based on the PRISMA checklist, which
consisted of 29 items to assess the title, abstract,
methodology, results, discussion, and funding sources
of the selected studies (20).

To assess the methodological quality of the studies,
we used 10 items of STROBE checklist, which were
the title and abstract, objectives and hypotheses,
research setting, inclusion criteria, sample size,
statistical methods, descriptive data, interpretation of
the findings, research limitations, and funding (21).
Each article was scored one or zero in case of finding
and not finding each item, respectively. Accordingly,
the articles were divided into three categories of low-
quality (scores 0-5), moderate (scores 6-8), and high-
quality (scores 9-10).

Statistical Analysis

Since the prevalence of RLS has a binomial
distribution, the variance of prevalence was calculated
using the binomial distribution variance formula,
and the weighted mean was used to combine the
prevalence rates of RLS in different studies. In order
to evaluate heterogeneity between the selected studies,
Cochran’s Q test and I? index were used. Heterogeneity
was classified into three categories of <25% (low

heterogeneity), 25-75% (moderate heterogeneity),
and >75% (high heterogeneity). Based on the level of
heterogeneity (P<0.0001), Q=4,561.57, and 1’=99.5%,
the DerSimonian and Laird random effects model was
used to combine the studies and estimate the combined
prevalence rate. Meta-regression analysis was used to
determine the correlations between the prevalence
of RLS, year of publication, and sample size. In
addition, the ArcGIS 10 software (Stanford University,
Stanford, CA, USA, 2010) was used to illustrate the
distribution of RLS globally. Subgroup analysis was
also carried out to assess the prevalence of RLS by
continent, diagnostic criteria (IRLSSG 1995/2003),
data collection method (interview/questionnaire), and
study setting (hospital/community). Finally, in order to
examine publication bias, the Egger’s test and Funnel
plot were employed. All the analyses were performed
using the Stata software, version 12 and R, version 4.

RESULTS

All the published articles on RLS in pregnant women
were reviewed systematically without a time limit. In
the initial search, 63 articles were identified, and a total
of 31 articles published during 2003-2017 were selected

Additional records identified

searching (n=321)

Records identified through database

through other sources:
scanning of reference list

Screening J [ Identification

(n=5)
Records after duplicates removed
(n =326)
v Articles  were  excluded
Records screened (n=187): Reviews;

»| qualitative studies; editorials;
Clinical Trials

Articles were excluded with

-Insufficient data (n = 4)

(n=222)
3‘ A J
E Full-text articles assessed for
S eligibility (n =35) > reason:
=
L S—
- ¥
=
= Studies included in quantitative synthesis
E (Meta-analysis) (n=31)
| S

Figure 1. Flowchart of Screening and Selection of Qualified Articles.
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for the final analysis. Figure 1 depicts the screening and
selection process and the number of articles.
Summary of the Selected Studies

The total sample size of the reviewed studies was
59,151, with a mean of 1,908 subjects per study. The
largest and smallest sample sizes belonged to the
studies by Harano (n=19,441) and Dehghan Nayeri
(n=110), respectively (11, 22). The highest and lowest
prevalence rates of RLS were reported by Mebraban
and Harano, respectively (11, 12). All the studies had
a cross-sectional design, except the study by Mehraban
(12), which was a cohort. In addition, all the studies
had moderate and high methodological quality. Table I
shows the data of the selected studies.

Main Analysis

According to the obtained results, the overall
prevalence of RLS in pregnant women was 21.4%
[95% confidence interval CI: 17.7-25.1] (Figure 2).

Only six studies reported the prevalence of RLS
during, before, and after pregnancy (27, 29, 31, 34,
36, 39). Accordingly, the prevalence of RLS during
pregnancy was higher compared to before and after
pregnancy (Figure 3).

The screening process indicated that the IRLSSG
criteria 2003 had been used in 20 studies, and the
IRLSSG criteria 1995 had been used in eight studies.
In three other studies, other criteria (version 1995) had
been used to diagnose RLS. Based on the IRLSSG
criteria 2003 and 1995, the prevalence of RLS was
21.2% (95% CI: 16.7-25.6) and 21% (95% CI: 15.9-26),

Table 1. Characteristics of the studies selected for final analysis

Age of RLS
First Author | Year Suﬁjects Country Sample Prevalence IRI.“SS.G Data. Study Setting] Pregna‘ncy
Size Criteria | Collection Duration
(year) ()
Suzuki (23) 2003 - Japan 16,528 19.9 - Self-report | Hospital | All Months
Manconi (24) | 2004 | 31.8+4.7 Italy 606 26.6 1995 Interview | Hospital | All Months
Tunc (25) 2007 - Turkey 146 26 2003 | Interview | Hospital | All Months
Harano (11) 2008 | 29.9+4.6 Japan 19,441 2.9 2003 | Self-report| Hospital | All Months
Sikandar (26) | 2009 - Pakistan 279 30 2003 Interview | Hospital | All Months
g‘;‘)aﬂog“”a“ 2010 | - Turkey | 983 10.4 1995 | Interview | Hospital | All Months
Neau (28) 2010 | 29.4+5 France 186 32 2003 | Self-report| Hospital | All Months
Neau (29) 2010 30.1 France 1,022 24 2003 | Self-report | Community | All Months
Alves (30) 2010 | 27.3+5.9 Brazil 524 13.5 2003 | Interview | Hospital | All Months
Uglane (31) 2011 - Norway 251 34 1995 | Self-report| Hospital | All Months
Balendran (32) | 2011 - Australia 211 22.5 2003 | Self-report | Hospital |3 Trimester
Chen (33) 2012 - Taiwan 461 10.4 2003 Interview | Hospital | All Months
Sarberg (34) 2012 - Sweden 500 32 1995 | Self-report| Hospital |3 Trimester
gz;lfrhia(‘;z) 012 - Iran 110 27 2003 | Self-report| Hospital | All Months
Kemlink (35) |2013 | - Czech 1 996 28 1995 | Self-report | Hospital |3 Trimester
Republic

Vahdat (36) 2013 | 26.6£5.6 Iran 443 17.8 2003 | Self-report| Hospital | All Months
Neyal (37) 2013 - Turkey 241 39 2003 | Self-report | Unknown | All Months
Minar (38) 2013 | 30.8+4.6 | Slovakia 300 31.3 2003 | Self-report | Hospital |3 Trimester
Hubner (39) 2013 - Switzerland | 501 12 2003 | Interview | Hospital | All Months
Miri (40) 2014 | 26.9£5.1 Iran 443 17.8 2003 | Self-report| Hospital | All Months
Wesstrom (41) | 2014 | 31.4+4.7 | Switzerland | 1,428 12.3 1995 | Self-report| Hospital |3 Trimester
Cakmak (42) 2014 | 27+£5.9 Turkey 500 15.4 1995 | Self-report| Hospital | All Months
Terzi (7) 2015 - Turkey 600 13.8 2003 | Interview | Hospital | All Months
Shang (43) 2015 | 26+6.4 China 1,584 11.2 2003 | Interview | Hospital | All Months
Mehraban (12) | 2015 - Iran 231 437 2003 | Self-report| Hospital | All Months
Ma (44) 2015 | 25.8+5.4 China 3,781 12 2003 Interview | Hospital | All Months
Lui (45) 2016 | 26.7+5.4 China 3,874 12.3 1995 Interview | Hospital | All Months
Innes (46) 2016 USA 498 24.5 2003 | Self-report | Community | All Months
Oyieng’o (18) | 2016 | 29+6.1 USA 1,000 35.5 - Self-report | Hospital |3 Trimester
Dunietz (47) 2017 - USA 1,563 36 2003 | Self-report | Hospital |3 Trimester
Hatanaka (48) | 2017 - Japan 140 15.7 - Interview | Hospital |3 Trimester

RLS — restless legs syndrome; IRLSSG — International Restless Legs Syndrome Study Group
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Author Year Country Prevalence 95% CI Weight
Suzuki 2003  Japan [ 19.90 [19.29,2051] 3.4%
Manconi 2004  ltaly | | 2660 [23.08;30.12] 3.3%
Tunc 2007 Turkey 8- 26.00 [18.89:33.11] 3.0%
Harano 2008  Japan | 2.90 [266; 3.14] 3.4%
Sikandar 2009  Pakistan . 30.00 [2462;35.38] 3.1%
Neau 2010  France - 32.00 [25.30;38.70] 3.0%
Neau 2010 France . 24.00 [21.38;26.62] 3.3%
Alves 2010  Brazil | K 13.50 [1057;16.43] 3.3%
Ismailogullari 2010  Turkey B 10.40 [8.49:1231] 3.3%
Uglane 2011 Norway . il 34.00 [28.14;39.86] 3.1%
Balendran 2011 Australia . 3 2250 [16.87;28.13] 3.1%
Chen 2012 Taiwan m 10.40 [761,1319] 3.3%
Sarberg 2012  Sweden : 32.00 [2791;36.09] 3.2%
Dehghan nayeri 2012 Iran - 2270 [14.87;30.53] 29%
Kemlink 2013  CzechRepublic 1 | 28.00 [24.84;31.16] 3.3%
Vahdat 2013 lran B 17.80 [14.24;21.36] 3.3%
Neyal 2013 Turkey . - 3000 [32.84;45.16] 3.1%
Minar 2013  Slovakia L 31.30 [26.05;36.55] 3.1%
Hubner 2013 Switzerland B 12.00 [9.15.1485] 3.3%
Miri 2014  Switzerland [as) 17.80 [14.24;2136] 3.3%
Wesstrom 2014 Iran ] 12.30 [10.60; 14.00] 3.3%
Cakmak 2014 Turkey N 15.40 [12.24;1856] 3.3%
Terzi 2015  Turkey o 13.80 [11.04;1656] 3.3%
Shang 2015  China H 11.20 [965:1275] 3.3%
Mehraban 2015  lIran i & 4370 [37.30;50.10] 3.1%
Ma 2015  China H 12.00 [10.96;13.04] 3.3%
Lui 2016  China W 12.30 [11.27;1333] 3.3%
Innes 2016 USA H 12.30 [11.27;1333] 3.3%
Oyieng'o 2016 USA | 3550 [3253;3847] 3.3%
Dunietz 2017  USA | 36.00 [33.62;38.38] 3.3%
Hatanaka 2017 Japan = 15.70 [967;21.73] 3.1%
Overall effect > 21.49 [17.79; 25.19] 100.0%
Prediction interval — — [0.08; 42.89]
40 20 0 20 40

Figure 2. Forest plot of prevalence of restless legs syndrome (RLS) in pregnant women (95% CI of each study shown as
horizontal lines around central mean, midpoint of dotted line represents mean total score, lozenge shape shows CI of RLS

prevalence)

respectively. In addition, the prevalence of RLS was
estimated at 23.8% (95% CI: 12.4-35.3) based on other
criteria in three studies.

In terms of study setting, 28 studies were
performed on hospitalized women, and two studies
were performed on community-residing women.
In the study by Neyal et al. (2013) (37), the place of
sampling was not reported. In the mentioned studies,
the prevalence of RLS was higher in the hospitalized
women (21%; 95% CI: 17.1-25.1) compared to the
community-residing women (18%; 95% CI: 6.6-29.5).
Among the selected studies, 13 used interviews, and
18 used self-report questionnaires to collect data on
the symptoms of RLS. The prevalence of RLS was
estimated at 25.8% (95% CI: 19.5-32) in the studies
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using self-report questionnaires and 14.7% (95% CI:
12.8-16.5) in the studies using interviews (Table II).

In terms of continents, the lowest and highest
prevalence rates of RLS were reported in the studies
conducted in Asia (18.5%; 95% CI. 13.8-23.1) and
Europe (25.5%; 95% CI: 19.5-31.6), respectively
(Figure 4).
Meta-regression

In the current review, meta-regression was used to
evaluate the correlations between the prevalence of
RLS with the publication year of the studies, sample
size, and mean age of the participants. No significant
associations were reported between the prevalence of
RLS, publication year of the studies, and mean age of
the subjects.
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Author Year
Neau 2010
lsmailoguliari 2010
Vahdat 2013
Author Year
Neau 2010
lsmailogultani 2010
Uglane 2011
Vahdat 2013
Hubner 2013
Author  Year
Neau 2010
Uglane 201
Hubner 2013

C

France

Turkey

Turkey
Norway

Prevalence 95% Cl Weight
|- 1075 [630,1520] 19.7%
] 142 [068 216] 41.7%
: 226 [087 364 386%
- 358 [090; 6271 100.0%
I I I I I 1 [-a‘lz;m
302010 0 10 20 30
Prevalence 95% CI Weight
- 3226 [2554,3898] 18.3%
E 1048 [856,1239] 206%
" 0.34 [038 106] 208%
B 1783 [1427:2140) 20.0%
=] 1158 [878,1438] 203%
- 14.05 [ 578;2233] 1000%
I T T 1 IHm;m
40 20 0 20 40
Prevalence 95% Cl Weight
5 129 [ 6741584 247%
: 319 [ 101, 536] 360%
] 240 [106; 373 393%
- 438 [133; 843  100.0%
L — [3762; 47.38]
40 20 0 20 40

Figure 3. Forest plot of prevalence of RLS A) before, B) during, and C) after pregnancy (95% CI of each study shown as
horizontal lines around central mean, midpoint of dotted line represents mean total score, lozenge shape shows CI of RLS

prevalence)

Table II. Prevalence of RLS in Studied Subgroups

. Heterogeneity
. No of Partici- Preva

Variable Studies pants lence (%) 3% Cl (‘}/1) Q P-value
IRLSSG 2003 20 32,565 21.2 16.7-25.6 99.2 2,383.8 0.0001
Criteria IRLSSG 1995 8 8,918 21 15.9-26 97.4 270.31 0.0001
Other 3 17,668 23.8 12.4-35.3 98.1 104.4 0.0001
Europe 9 12,742 25.5 19.5-31.6 96.7 241.08 0.0001
Continent Asia 17 46,409 18.5 13.8-23.1 99.5 3,534.96 0.0001
USA 4 6,961 24.3 10.7-37.9 99.4 47797 0.0001

Australia 1 211 22.5 16.8-28.1 - - -
Hospital 28 54,014 21.1 17.1-25.1 99.5 5,163.2 0.0001
Setting Community 2 4,896 18 6.6-29.5 98.5 66.35 0.0001

Unknown 1 241 39 32.8-45.1 - - -
Pregnancy | 3rd Trimester 8 26.7 18.4-34.9 98.1 372.22 0.0001
Duration All Months 20 19.6 15.6-23.5 99.5 4,125.42 0.0001
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[ ]NoData
B <20%

[ ]20-25%
b 2530% i
B s0-35% ™

Figure 4. Prevalence of RLS in Pregnant Women in Different Geographical Regions

(ArcGIS version 10).

Table III. Univariate Meta-regression of RLS Prevalence in Pregnant Women

Variable Coefficient Standard Error P-value 95% CI
Year of Publication -0.01 0.54 0.972 1.14-1.101
Sample Size 0.0008 0.0003 0.042 -0.0016-0.00003
Mean Age 1.73 1.28 0.202 -1.08-4.55
DISCUSSION some researchers believe that the main hormones in

In the present study, we systematically reviewed
a total of 31 studies conducted during 2003 —
November 2017 on a sample size of 59,151. In this
meta-analysis, the random effects model was used to
determine the prevalence of RLS in pregnant women,
which was estimated at 21.4% (95% CI: 17.7-25.1).
Previous studies have shown that a large number
of pregnant women experience RLS (12, 18, 37).
Varied prevalence rates of RLS have been reported
in pregnant women in the previous studies in this
regard based on various diagnostic criteria, different
trimesters of pregnancy, racial background of the
subjects, and different geographical locations (range:
2.9-43.7%) (11, 12).

According to the current review, the prevalence of
RLS is higher during pregnancy compared to before
and after pregnancy, indicating that pregnancy may
deteriorate RLS. Although the exact mechanism of
RLS during pregnancy remains a matter of debate,
several hypotheses have proposed predisposing
factors such as hemoglobin level, iron deficiency,
insufficient intake of iron supplements, hormonal and
metabolic changes, caffeine consumption, nicotine
use, and alcohol consumption (7). Furthermore,
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pregnancy (estrogen, progesterone, prolactin, and
thyroid hormones), which increase during pregnancy,
play a pivotal role in the pathophysiology of RLS during
this period (49). On the other hand, less than one-third
of pregnant women experience the symptoms of RLS;
therefore, hormonal changes cannot entirely explain
the emergence of the syndrome (6).

The results of the present study indicated that the
prevalence of RLS is higher in the third trimester of
pregnancy compared to the other periods of pregnancy,
which could be due to the increased need for iron in
this period. Lesage believes that some RLS symptoms
deteriorate in the third trimester of pregnancy, and
some other symptoms are resolved after delivery (50).
The rapid resolution of these unpleasant postpartum
symptoms supports the hypothesis that RLS during
pregnancy may occur due to hormonal changes (7).
In this regard, a study indicated that pregnant women
with RLS had higher levels of estradiol compared to
pregnant women without RLS (51).

In addition to iron and folic acid deficiency and
hormonal changes, Shang et al. (2015) considered the
highprevalence of depression, anxiety, stress, insomnia,
and fatigue during pregnancy to be the contributing
factors to RLS (43). Despite the disagreements on the
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possible causes of RLS during pregnancy, researchers
mainly agree on the challenges in the treatment of
RLS during pregnancy. In other words, it is widely
acknowledged that due to the potential dangers
to the fetus, it is not possible to prescribe most of
the medications that are normally effective in the
alleviation of unpleasant RLS symptoms (52, 53).

In terms of the prevalence of RLS by continent,
our findings indicated that the highest and lowest
prevalence rates of RLS have been reported in Europe
and Asia, respectively, which shows the impact of
significant racial differences on the prevalence of
RLS; however, the reason for the higher prevalence
of this syndrome in the Caucasian population remains
unclear (13). According to Lee (2009), the higher
prevalence of RLS among European patients may due
to racial differences (14), which stem from factors such
as a genetic predisposition to RLS, dietary/medication
regimens, and population lifestyle. RLS is a hereditary
disease, and 63% of the patients have a first-degree
relative with the same disorder. This highlights the
key role of genetic factors and the autosomal dominant
pattern observed in family history examinations (54).

With regard to epidemiological studies, Atkinson
(2004) reported that the prevalence of RLS is 5-15% in
Europe and 1-3% in Asia (55). Moreover, the subgroup
analysis based on the type of screening indicated that
the prevalence of RLS is 21.1% (95% CI: 16.7-25.6) as
shown by the IRLSSG criteria 2003 and 21% (95%
CI: 15.9-26) as shown by the IRLSSG criteria 1995.
However, the prevalence of RLS is higher (33.8%;
95% CI: 12.4-35.3) in the studies using other criteria
(e.g., an urge to move the legs) compared to the studies
using the IRLSSG criteria.

According to the results of the present study, the
prevalence of RLS in pregnant women had been
reported to be 11-19% before the introduction of
a single diagnostic criterion and merely based on
clinical observations (56). Following the introduction
of the first diagnostic criterion for RLS based on the
IRLSSG, the prevalence rate of the syndrome has
been estimated at 20-27% in several studies (23, 24,
57). After the revision of the diagnostic criteria, the
prevalence of RLS is estimated at 2.9-39% in these
studies (11, 25, 37).

Our findings indicated that the prevalence of RLS
is higher in the studies using self-report questionnaires
(25.8%; 95% CI: 19.5-32) compared to those using
interviews (14.7%; 95% CI: 12.8-16.5). Interview
results appear to be more accurate than questionnaires
since questionnaires may overestimate the prevalence
rate as the respondents may not fully understand the
questions, and the mimics that cause similar symptoms
cannot be excluded.

In the current review, the prevalence of RLS was
observed to be higher in hospitalized pregnant women
compared to community-residing pregnant women.
The difference in this regard could be attributed to
the intensity of the pregnancy-related discomfort
felt by pregnant women, which may lead to their
hospitalization. Numerous studies have emphasized
that age is a significant risk factor for the development
of RLS (29, 36, 38). However, the meta-regression
analyses indicated no significant association between
the mean age of subjects and the prevalence of RLS.
Previous findings are contradictory regarding the
association between age and the prevalence of RLS.
In American and European societies, the prevalence
of this syndrome has been reported to be higher with
increased age, while no such correlation has been
observed in Asian countries (58). Similar to the present
study, the research conducted by Chen et al. (2018) had
limitations in terms of the literature search strategy
(59).

CONCLUSION

RLS is highly common in pregnant women, and one
per five pregnant women experiences this syndrome.
Given the adverse health consequences of RLS in
the mother and fetus, the rapid identification of RLS
patients seems essential.
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