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Background: Restless leg syndrome (RLS) is a sensorimotor
sleep disorder. The prevalence of RLS during pregnancy is 2
to 3 times more than in the general population.
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Objectives: To estimate the prevalence of RLS in pregnancy in
Indian population and its association with serum ferritin levels.
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Materials and methods: Three hundred twenty-five pregnant
women were enrolled. Subjects were grouped as RLS positive
(49 subjects) and controls (276) based on the personal interview
and were followed 6 months later by telephonic interview.

Current knowledge/Study rationale: The RLS is an important
sleep disorder during pregnancy. There are no data available
on RLS in pregnancy from India.

ABSTRACT

Results: The subjects’ mean age was 25.15 ± 3.86 years (range
18 to 38 years). The mean BMI of the subjects was 26.22 ± 5.31
kg/m2. The prevalence of RLS was 15.1% (49 subjects), 30
of whom were primigravida. Three, 6 and 40 subjects were in
their first, second and third trimester of pregnancy respectively.
The distribution of age, body mass index (BMI), diabetes,
and hypertension were similar in the two groups. The number of
hours of sleep was significantly less in the RLS positive group
(7.93 vs. 7.5 hours; p-value = 0.017). The levels of hemoglobin,
oral iron supplements and serum ferritin and baby’s birthweight
did not differ significantly between the two groups.
Forty-five women reported resolution of RLS symptoms,
while two women had persistent RLS symptoms, six months
after delivery. Two women were lost to follow-up.
Conclusion: The prevalence of RLS in pregnant Indian women
is 15.1%, which was previously undiagnosed. RLS was more
prevalent in the third trimester of pregnancy. Neither multiparity
or low serum hemoglobin or ferritin were associated with RLS
in pregnancy.
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Study impact: The prevalence of RLS in pregnancy in this
study was 15.1%, and there was no correlation between the
presence of RLS and serum iron studies- such as serum ferritin
and hemoglobin levels. Further studies are needed to explore
the causation of RLS in pregnancy.

INTRODUCTION
Restless leg syndrome (RLS) or Willis–Ekbom disease
(WED) is a type of sleep disorder that is not very well
recognized in clinical practice. RLS is a neurologic
condition characterized by an urge to move, associated
with or without paresthesia, that occurs or worsens at
rest and is relieved by activity. These symptoms should
not be secondary to leg cramps, positional discomfort,
venous stasis, leg edema, and compression or stretch
neuropathies.1 To date, all the epidemiological studies
have reported the prevalence between 2% and 15% in
general population.2
The RLS results in poor sleep quality and affects the
overall quality of life in these patients. Early identification and its treatment would help to prevent morbidity
due to RLS.
The RLS has been related to several medical conditions, especially uremia, anemia, pregnancy, and neuropathies. There is substantial evidence for a genetic
contribution to RLS. There is increasing evidence for the
presence of brain iron deficiency in patients with RLS.
Several epidemiologic studies from Europe, Australia,
and China, have shown the prevalence of RLS during
pregnancy to be 2-3 times more than in the general
population, affecting about 11.2 to 38.8% of pregnant
women.3-8 In an extensive study of 16,528 pregnant
women living in Japan, the prevalence of RLS was found
to be 19.9%.9
On conducting a literature search in Pubmed and
MedIND, using keywords “restless leg syndrome,”
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“pregnancy” and “India,” there was no study addressing exclusively, the prevalence of RLS in pregnancy. The
prevalence of all sleep disorders in pregnant women in
India was reported by Sharma et al.10
The trimester and the parity influence the prevalence
of RLS in pregnancy. The prevalence of RLS increases with
progression of pregnancy. Neyal et al. have described the
RLS prevalence as 15.6%, 32.8% and 38.8% in the first,
second and third trimester respectively.6
The RLS symptoms typically increase and are
maximum in the 3rd trimester and decrease noticeably
soon after childbirth. Hormonal changes, iron, and folate
status contribute to the pathophysiology of RLS during
pregnancy. The prognosis of RLS during pregnancy is
better as compared to idiopathic RLS and symptoms are
usually relieved for many, by one month after childbirth.11
Although the mechanism of development is unknown,
there is circumstantial evidence for a role of the dopaminergic system and brain iron status in the pathophysiology of RLS.12 Tyrosine hydroxylase is the rate-limiting
enzyme in the production of dopamine and requires iron
as a cofactor.13 Therefore, iron deficiency may affect dopamine production indirectly, while dopaminergic agents
are effective in therapy for idiopathic RLS.
This study aims to add strength to the evidence that
RLS is probably as prevalent among pregnant women as
seen in the above studies. We also aim to study the correlation of severity of RLS with iron deficiency.

Aims and Objectives
This study aimed to estimate the prevalence of RLS
among pregnant women in South India. Characterization
of the severity of RLS with IRLS score and correlation
of severity of RLS with hemoglobin and biochemical
markers such as serum ferritin were the secondary objectives of this study.
The follow-up study was done to examine the resolution of symptoms after the delivery and the effect of RLS
on the baby’s birth weight.

Sample size
Assuming the RLS prevalence of 15% in pregnant women
from the previous study of sleep disorders in pregnant
women in north India, to estimate a 25% prevalence
of RLS in pregnant ladies, the sample size required to
estimate with 80% power and 5% alpha error was 205
subjects.

MATERIALS AND METHODS
This prospective observational study was initiated after
institutional ethics committee approval and written
informed consent from the subjects.
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All consecutive pregnant women aged 18 years or
older in the obstetrics outpatient department and inpatient obstetrics unit in a tertiary care center were interviewed using a predesigned pro forma. Subjects with
medical conditions associated with RLS such as peripheral neuropathy, medications (sedating antihistamines,
dopamine antagonists) were excluded from the study.
The first part of the study (personal interviews) was
done from February to August 2016 and the follow-up
was completed from September 2016 to February 2017.
Data regarding the demographics, caffeine and
tobacco use, smoking history, alcohol use, and comorbid
illness were collected. The trimester in which the subject
was in, number of pregnancies, other medical diagnoses
(obstructive sleep apnea by the Berlin questionnaire, any
inflammatory conditions) were also noted.
The RLS diagnosis was made based on revised international RLS study group (IRLSSG) consisting five essential criteria for the diagnosis of RLS.14 The RLS symptoms
were specifically differentiated from other mimics such
as leg cramps, positional discomfort, venous stasis, and
leg edema by detailed history and examination. The RLS
diagnosis was validated by one of the authors, certified
sleep specialists (UD/PR). The family history of any
relatives with RLS symptoms was also gathered, as the
genetic transmission is known.
The RLS subjects who were diagnosed according to the
IRLSSG criteria underwent IRLS severity score questionnaire. Biochemical and lab values such as serum ferritin
and hemoglobin was collected at the time of interview.
Data collected were analyzed with Statistical Package for
the Social Sciences (SPSS) version 17.

Statistics
Descriptive statistics were used to present the categorical
variables.
Comparison between the RLS positive and the negative groups was done using Chi-square test for categorical
variables and student t-test for continuous parameters.
The association of the peripheral iron status values with
RLS was evaluated by regression analysis.

RESULTS
A total of 325 pregnant women were studied. Three
women were excluded from the study. Two subjects had
allergic rhinitis and were treated with, and one subject
had a congestive cardiac failure. The mean age of the
subjects was 25.15 ± 3.86 years. Age of the women studied
ranged from 18 to 38 years, 93% being younger than 30
years. The mean BMI of the study population was 26.22
± 5.31 kg/m2. The mean gestational age was 30.21 ± 8.4
weeks (range 8 to 40 weeks).
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RLS was diagnosed in 49 (15.1%) patients. All the 49
subjects had mild RLS by IRLS severity score (range 2 to
4). Three of the women had one of their family members
affected by RLS. The RLS positive women were offered
treatment (pregabalin/dopamine agonists), but they
refused the same due to safety concerns.
Forty-five women reported complete resolution of
RLS symptoms, while 2 women had persistent RLS
symptoms, six months after delivery. Two women were
lost to follow-up.
The characteristics of patients diagnosed with RLS
were compared with those who were negative for RLS
symptoms (control group) (Table 1). The distribution
of age, BMI, comorbid conditions such as diabetes and
hypertension were similar in the two groups. Majority of
the women (262, 80.6%) were home-makers, and 222 were
in their third trimester at the time of interview. None of
the women interviewed had any history of tobacco use,
smoking history or alcohol use.
Low hemoglobin was not correlated with the presence
of RLS on conducting a McNemar regression analysis
(Table 1). Most Indian women routinely receive daily oral
iron supplementation during the pregnancy irrespective
of iron status.15 All the subjects included in this study
were on iron and folate supplements.
The levels of hemoglobin (mean value of 11.5 ± 1.6
versus 11.4 ± 1.3 gm/dL; p-value = 0.73), oral iron supplements (mean value of 69.4 ± 43.3 vs. 63.3 ± 37.4 mg of
elemental iron per day; p-value= 0.37) and serum ferritin
Table 1: Comparison of characteristics between the RLS
positive and negative pregnant women

Characteristics
Mean age (years)
Socioeconomic
status
Upper class
Upper middle class
Lower middle class
Upper lower class
Lower Class
BMI (Mean)
Systolic BP mean
(mm of Hg)
Gestational age
mean (weeks)
Elemental iron
supplement
mean (mg)
Sleep
mean (hours)
Hemoglobin
Sr. Ferritin (mcg/L)
Birth weight of baby
(kg)

RLS
positive
(N = 49)
25.63±4.3

RLS negative
(N = 276)
p-value
25.07± 3.7
0.34

4 (8.1%)
19 (38.77%)
17 (34.69%)
9 (18.36%)
0 (0%)
26.3 ± 5.3
113.4 ± 10.8

0 (0%)
0.07
119 (43.11%)
72 (26.08%)
67 (24.27%)
0 (0%)
26.21 ± 5.3
0.8
114.4 ± 11.9 0.6

30.48 ± 7.8

30.16 ± 8.5

0.8

69.4 ± 43.5

63.3 ± 37.0

0.3

7.55 ± 1.4

7.93 ± 1.0

0.03

11.5 ± 1.6
37.6 ± 36.0
2.67 ± 0.6

11.4 ± 1.3
36.2 ± 71.8
2.86 ± 0.6

0.7
0.3
0.2

(mean value of 37.6 ± 36.0 vs. 36.2 ± 71.8 mcg/L) and
baby’s birth weight (2.67 ± 0.6 vs. 2.86 ± 0.6 kilograms)
did not differ significantly between the RLS positive and
control groups.
But serum ferritin was lower in the RLS positive group
despite the mean iron supplement being higher than in
the RLS negative group, though not significant statistically. This raises the possibility that the RLS positive
group has an iron deficiency that could lead to a higher
prevalence of the syndrome.

DISCUSSION
The prevalence of RLS in the current study was 15.1%.
The prevalence of RLS in the general population in south
India has been reported to be 2.1%.16
One in five pregnant women are affected with RLS
in the western countries.1 The prevalence of RLS is less
in our pregnant population as compared to 17.8% and
24% reported by Vahdat et al. in Iran and Neau et al. in
France respectively.17,18 They have also reported on high
consumption of sleep medication in their subjects, which
is on the contrary in our population.
The prevalence of RLS in the current study is comparable to that seen in China (11.2%), in contrast to that
reported from western countries.19
A family history of RLS is higher in pregnant subjects
with RLS as reported by Balendran et al. and Hennessy et
al., but only three of our study subjects who were positive
for RLS had such a history.8,20
Thirty RLS positive women were primigravida, which
is contrary to previous studies showing that the presence
of RLS increases with multiparity.21
RLS symptoms are more frequent and worsen during
the third trimester of pregnancy. Of the 49 subjects with
RLS in our study, three were in their first trimester, and 6
were in their second trimester of pregnancy and majority
(40/49) were in the third trimester of pregnancy.
There is evidence for the presence of anemia and iron
deficiency in patients with RLS.22
Our study showed no difference in hemoglobin levels
between subjects having RLS and the control group. This
is similar to the study done by Hubner et al. who refuted
anemia as a cause for RLS.23
The value of iron levels is probably not relevant as
a biomarker, as all pregnant women in India receive
mandatory iron and folate supplements from the third
month of pregnancy.
There is a basic misunderstanding about the relationship between RLS and peripheral iron status. The
peripheral iron status as measured by hemoglobin, serum
iron levels, and serum ferritin, is generally normal in RLS
patients who do not have iron deficiency anemia. These
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values in most studies are not significantly different from
those without RLS. What is more important in the RLS
patients is a decreased central nervous system (CNS) iron
status as emphasized by Earley et al.24 The peripheral
iron status generally does not differ significantly between
those with and without RLS, even in patients with iron
deficiency anemia.25
Normal peripheral iron levels do not indicate RLS in
this population which is probably related to abnormal
brain iron status. This is substantiated by the fact that
all of these pregnant women were on iron supplements.
Hemoglobin and serum ferritin values were higher
in RLS patients, though not significant, in comparison
to the control group in our study. This stresses the fact
that peripheral iron measures are of doubtful validity as
a biomarker, in patients with RLS.
The RLS results in poor sleep quality and affects
the overall quality of life in these patients. Our study is
consistent with previous studies reporting reduced sleep
time in RLS patients.22
There are no previous studies of pregnancy-related
RLS reported from south India. The strength of our study
lies in its prospective design, a large sample size which
adds statistical power to the study.
The limitation of this study is that we could not establish the RLS severity in the subjects with a “suggested
immobilization test”(SIT). The RLS diagnosis does not
require sleep study or the SIT but is made solely on the
five criteria suggested by the IRLSSG. The relationship
between RLS and iron levels were not evident in this
study. Nonetheless, this study cannot conclude that
iron deficiency is not associated with RLS prevalence or
severity. Limitations of this study also include the
absence of a control group of non-pregnant women of
similar age. A much larger population is required and/
or additional phenotyping may be needed (i.e., SIT test,
ambulatory leg monitoring for periodic leg movements in
sleep) supplement to assessing current genomic risk
factors.26

CONCLUSION
The prevalence of RLS in south Indian pregnant women
is 15.5%. The RLS was undiagnosed in this population
previously. RLS was more prevalent in the third trimester
of pregnancy.
Neither multiparity or low serum hemoglobin were
associated with RLS in pregnancy. The peripheral iron
measures are of questionable validity as a biomarker, in
patients with RLS. The presence of RLS did not adversely
affect the outcome of pregnancy or the baby’s birth
weight.
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