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Study Objectives: To estimate the association of restless legs syndrome (RLS) and its frequency with sleep-wake disturbances in pregnancy.
Methods: A cohort of 1,563 women in their third trimester of pregnancy were recruited from prenatal clinics between March 2007 and December 2010. 
Demographic, pregnancy, and delivery data were extracted from medical records and sleep information was collected with questionnaires. To diagnose RLS, 
we used standardized criteria of RLS symptoms and frequency that were developed by the International Restless Legs Study Group. Logistic regression 
models were constructed to investigate the association of RLS and its frequency with sleep-wake disturbances (poor sleep quality, daytime sleepiness, poor 
daytime function) and delivery outcomes.
Results: Overall 36% of the pregnant women had RLS, and half had moderate to severe symptoms. Compared to women without RLS, those with RLS 
were more likely to have poor sleep quality (odds ratio [OR] 2.2, 95% confidence interval [CI] 1.7–2.9), poor daytime function (OR 1.9, 95% CI 1.4–2.4), and 
excessive daytime sleepiness (OR 1.6, 95% CI 1.3–2.0). A dose-response relationship also was evident between RLS frequency and each of the sleep-wake 
disturbances. There was no evidence for any association between RLS and delivery outcomes.
Conclusions: RLS is a significant contributor to poor sleep quality, daytime sleepiness, and poor daytime function, all common and often debilitating 
conditions in pregnancy. Obstetric health care providers should be aware of these associations and screen women for RLS.
Commentary: A commentary on this article appears in this issue on page 857.
Keywords: delivery outcomes, excessive daytime sleepiness, poor daytime function, restless legs syndrome, sleep quality, sleep-wake disturbances, Willis-
Ekbom disease
Citation: Dunietz GL, Lisabeth LD, Shedden K, Shamim-Uzzaman A, Bullough AS, Chames MC, Bowden MF, O’Brien LM. Restless legs syndrome and 
sleep-wake disturbances in pregnancy. J Clin Sleep Med. 2017;13(7):863–870.

INTRODUCTION

Restless legs syndrome (RLS), also known as Willis-Ekbom 
disease, is a sensorimotor disorder composed of an urge to 
move, with or without associated discomfort that occurs with 
inactivity and improves with movement. It follows a circadian 
pattern, with a predilection for the evening and night.1 RLS 
is a common, underdiagnosed condition that affects up to 5% 
of the population worldwide,2–4 with up to 15% prevalence in 
Caucasians.5 The prevalence of RLS is positively correlated 
with age and body mass index (BMI) among both men and 
women.6,7 Although RLS has a genetic predisposition, it is also 
associated with other conditions such as end-stage renal dis-
ease, neuropathy, and pregnancy.8

RLS affects up to one-third of pregnant women9,10 peaks 
in the third trimester,9–11 and usually subsides after delivery.11 
Multiparous women are affected up to three times more often 
than nulliparous women.10 The high prevalence of RLS dur-
ing pregnancy has been attributed to hemodynamic and hor-
monal changes, iron and folate metabolism, and psychomotor 
behaviors.12 Although RLS is related to reduced quality of 
life and poor sleep in the general population13,14 data on RLS-
associated maternal sleep-wake disturbances are lacking. 
Prior reports have linked sleep-wake disturbances to adverse 
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pregnancy and delivery outcomes (eg, preterm delivery, pro-
longed labor, cesarean section deliveries, and postpartum de-
pression).15–17 Therefore, the goal of this study was twofold: 
(1) to examine the frequency of RLS in a large, heteroge-
neous sample of pregnant women using standardized diag-
nostic criteria for RLS; and (2) to investigate the role of RLS 
in sleep-wake disturbances (ie, poor sleep quality, excessive 
daytime sleepiness, and poor daytime function) in addition to 
key delivery outcomes.

BRIEF SUMMARY
Current Knowledge/Study Rationale: Restless legs syndrome 
(RLS) affects up to one-third of pregnant women, yet data on 
its associated maternal sleep-wake disturbances—which are 
predictors of adverse pregnancy outcomes—are scarce. This study 
examined the frequency of RLS and its association with sleep-wake 
disturbances in a large sample of pregnant women.
Study Impact: Results from this large cohort of pregnant women 
suggest that RLS is strongly associated with poor sleep quality, 
excessive daytime sleepiness, and poor daytime function, which are 
common symptoms frequently attributed to pregnancy. Screening 
and identification of RLS in pregnancy may alleviate the burden of 
symptoms in the majority of cases.
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METHODS

Women in their third trimester of pregnancy were recruited 
from general and high-risk prenatal clinics at the University 
of Michigan between March 2007 and December 2010 to in-
vestigate the effect of sleep disturbance on adverse pregnancy 
outcomes. Informed consent was obtained from all study 
participants and the study was approved by the University of 
Michigan’s Institutional Review Board.

All women reported whether or not they habitually snored, 
defined as “snoring at least 3 nights per week,” and completed 
several validated self-reported sleep questionnaires as detailed 
in the next paragraphs.

Questionnaires
Brief Restless Legs Scale
The Brief Restless Legs Scale18 is a 4-item questionnaire 
devised by the International Restless Legs Study Group 
(IRLSSG), a consensus workshop of international experts on 
RLS. This scale was used to diagnose and quantify the fre-
quency of RLS. Four items were used as a minimum core for 
population-based epidemiologic studies. Participants were 
asked the following questions: (1) Do you have unpleasant sen-
sations in your legs combined with the need to move your legs? 
(2) Do these feelings occur mainly or only at rest and do they 
improve with movement? (3) Are these feelings worse in the 
evening or night than in the morning? (4) How often do these 
feelings occur? A positive response to the first three questions 
indicated the presence of RLS. The fourth question, symptom 
frequency, provided an important indication of RLS frequency. 
Women were classified into 4 groups based on their reported 
frequency of RLS symptoms: < 1 time/mo, 1–4 times/mo, 2–3 
times/wk, and ≥ 4 times/wk.

General Sleep Disturbance Scale
The General Sleep Disturbance Scale (GSDS)19 was used to 
determine poor sleep quality and poor daytime function. It is 
a 21-item instrument that assesses symptoms of sleep distur-
bance in the past week (ranging from 0 ‘‘not at all’’ to 7 ‘‘every-
day’’). The GSDS contains several subscales, including a sleep 
quality subscale and a daytime function subscale, which were 
used in the current study. The sleep quality subscale includes 
7 question items: difficulty getting to sleep, wake up during 
sleep period, wake up too early at the end of a sleep period, 
sleep poorly, satisfied with quality of sleep, get too little sleep, 
and fall asleep at an unscheduled time. Five question items 
constitute the daytime function subscale: feel sleepy during the 
day, struggle to stay awake during the day, feel irritable during 
the day, feel tired or fatigued during the day, and feel alert and 
energetic during the day. Subscale scores range between 0 and 
7, with higher scores indicating greater frequency of sleep dis-
turbance. A subscale score ≥ 3 indicates disturbed sleep on ≥ 3 
nights during the past week. This threshold is used to distin-
guish good sleepers from poor sleepers and corresponds to Di-
agnostic and Statistical Manual of Mental Disorders, Fourth 
Edition (1994) criteria for primary insomnia. Scores ≥ 3 on the 
respective subscales were used to distinguish those with poor 

sleep quality and those with poor daytime function. The GSDS 
has been used extensively in women20,21 and has been validated 
in pregnant women.21

Epworth Sleepiness Scale
The Epworth Sleepiness Scale22 was used to determine exces-
sive daytime sleepiness. It is a validated, widely used, 1-page, 
8-item questionnaire asking about the likelihood of dozing in 
variably sedentary situations such as driving a car or sitting 
and watching television. A score ≥ 10 on a scale that ranges 
from 0 to 24 suggests excessive sleepiness.

Demographic and Pregnancy Characteristics
Demographic and pregnancy characteristics were extracted 
from the medical records; these included maternal age, educa-
tion, race, prepregnancy BMI, gestational weight gain, parity, 
smoking status, and key morbidities, such as hypertension and 
diabetes. Delivery outcomes were also collected, and included 
gestational age at delivery, cesarean section delivery, birth 
weight, and 1-minute and 5-minute Apgar scores.

Statistical Analysis
Descriptive statistics, chi-square test and linear regression, 
were used to compare maternal characteristics, pregnancy 
comorbidities, and sleep characteristics among women with 
or without reported RLS, and of RLS frequency by race. We 
used a Euler diagram to represent the prevalence of each 
sleep-related outcome and the relationships between them. 
Four separate multivariable logistic regression analyses were 
performed to investigate the association of RLS, modeled as 
the independent variable, and sleep-wake disturbances, de-
fined as: (1) poor sleep quality; (2) poor daytime function; 
(3) excessive daytime sleepiness; and (4) the presence of at 
least one of these latter sleep-wake disturbances. Women with 
no reported sleep-wake disturbances served as the reference 
group. Next, we investigated whether RLS frequency was 
associated with each sleep-wake disturbance. Additional ad-
justed multivariable logistic regression models included race/
ethnicity, hypertension, habitual snoring, parity, and prepreg-
nancy BMI. We then tested for dose-response relationship 
of RLS frequency and each of the sleep-wake disturbances. 
Finally, we examined the association of RLS and key deliv-
ery and neonatal outcomes, including 1-minute and 5-minute 
Apgar score, cesarean section delivery, mean gestational age 
at delivery and mean birth weight centile. All analyses were 
conducted using SAS version 9.4 (SAS Institute, Cary, North 
Carolina, United States).

RESULTS

A total of 1,563 pregnant women in their third trimester were 
included in the sample, of whom 36% had RLS. Most of 
the pregnant women with RLS were white, parous women, 
with reported poor sleep quality and poor daytime function 
(Table 1). Prepregnancy BMI, habitual snoring and gesta-
tional comorbidities, hypertension, and diabetes were similar 
in women with and without RLS. One-fourth of the women 
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with RLS reported the highest RLS frequency (ie, symptoms 
occurring ≥ 4 times/wk). For each race/ethnicity category, 
more than 65% of the pregnant women with RLS reported 

moderate to severe RLS; that is, RLS symptoms that occurred 
2–3 times/wk or ≥ 4 times/wk (Figure 1). There was a sub-
stantial overlap of the three sleep-wake disturbances, such 

Table 1—Demographic, pregnancy and sleep characteristics of 1,563 pregnant women.
Maternal and Pregnancy Characteristics With RLS Without RLS P Value

Sample size, n (%) 558 (36) 1,005 (64) –
Age, years, mean (SD) 30 (5.9) 30 (5.8) .9
Race/Ethnicity, n (%)

White non-Hispanic
Black non-Hispanic
Asian
Other*

416 (75)
64 (11)
38 (7)
40 (7)

690 (69)
165 (16)

78 (8)
72 (7)

.04

Education, n (%)
Less than high school
High school
Some college or vocational
Bachelor’s degree or higher

58 (10)
132 (24)
119 (22)
242 (44)

78 (8)
194 (20)
213 (21)
501 (51)

.03

Prepregnancy BMI, kg/m2, mean (SD) 27 (8) 26 (7) .1
Gestational weight gain, lb, mean (SD) 27 (14) 28 (14) .1
Gestational week at enrollment, mean (SD) 34.3 (4) 34.0 (4) .2
Nulliparity, n (%) 226 (41) 470 (47) .02
Presence of hypertension, n (%) 101 (18) 181 (18) .9
Presence of diabetes, n (%) 126 (23) 192 (19) .1
Poor sleep quality, n (%) 461 (85) 690 (70)  < .01
Poor daytime function, n (%) 444 (80) 664 (66)  < .01
ESS ≥ 10, n (%) 270 (49) 373 (37)  < .01
Habitual snoring, n (%) 353 (63) 678 (68) .15
RLS frequency, n (%)

< 1 time/mo
1–4 times/mo
2–3 times/wk
≥ 4 times/wk

332 (32)
199 (19)
242 (23)
263 (26)

N/A –

*Other = Hispanic, American-Indian, Native American, or multiracial. BMI = body mass index, ESS = Epworth Sleepiness Scale, N/A = not available, 
RLS = restless legs syndrome, SD = standard deviation.

Figure 1—Distribution of RLS frequency by race among a cohort of 1,563 pregnant women.

Other = Hispanic, American-Indian, Native American, or multiracial. RLS = restless legs syndrome.
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that a large proportion of women (34%) reported all three dis-
turbances and only 14.8% women had none of the conditions 
(Figure 2).

There was a significant association between RLS and poor 
sleep quality, poor daytime function, and excessive daytime 
sleepiness. Compared with pregnant women without RLS, 
those with RLS were more than twice as likely to have poor 
sleep quality, when controlled for race/ethnicity, hypertension, 
habitual snoring, parity, and prepregnancy BMI. Significantly 
increased odds for poor daytime function, excessive daytime 
sleepiness, or at least one of the three sleep-wake disturbances 
were also observed among women with RLS compared to 
those with no reported RLS. Habitual snoring, race/ethnic-
ity, and parity were independently and significantly associated 
with each of the sleep-wake disturbances (Table 2).

The associations of RLS frequency and sleep-wake dis-
turbances represented dose-response relationships, that is, 
as RLS frequency increased, so did the odds for sleep-wake 
disturbances. For example, after controlling for pregnancy 
and maternal characteristics, compared to pregnant women 
without RLS, women who reported RLS 1–4 times/mo, 2–3 
times/wk, or nearly every day, had increased odds of 1.62 (95% 
confidence interval [CI] 1.06–2.43), 2.08 (95% CI 1.37–3.18) 
and 2.98 (95% CI 1.90–4.67) for poor sleep quality. Similar 
dose-response effects were seen for poor daytime function and 
excessive daytime sleepiness (Table 3). This increase in odds 

ratios of each sleep-wake disturbance along RLS frequency 
was statistically significant.

There were no associations between RLS status and several 
key delivery outcomes, such as cesarean section delivery (39% 
versus 35%, P = .2), mean birth weight centiles (51st versus 
50th, P = .4), mean gestational age at birth (38.9 weeks versus 
39.0 weeks, P = .4) and 1-minute (7.6 versus 7.5, P = .4) or 
5-minute mean Apgar scores (8.7 versus 8.7, P = .3). These 
results remained nonsignificant among all RLS frequency 
groups.

DISCUSSION

In a large cohort we have demonstrated that 36% of third-tri-
mester pregnant women have RLS as diagnosed by standard 
IRLSSG criteria and that approximately half of these women 
have moderate to severe RLS symptoms. Of note, significant 
dose-response relationships were found between RLS fre-
quency and poor sleep quality, poor daytime function, and 
excessive daytime sleepiness, all common complaints in preg-
nancy that are typically attributed to normal physiological 
changes during gestation. We found no evidence for associa-
tions between RLS or its frequency and delivery outcomes.

Compared with studies that used the same diagnostic 
tool, our estimated RLS prevalence was similar to reported 

Figure 2—Frequencies of sleep-wake disturbances in a cohort of 1,563 pregnant women.
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prevalence among European populations9,11,23–28 but higher than 
Asian populations29–32; this is consistent with the lower preva-
lence of RLS generally found in Asian populations compared 
to Caucasian populations. In a cohort of 300 pregnant Euro-
pean women, 60% reported symptoms either daily or 16–25 
times/mo.9 In contrast, our findings are more modest, with se-
vere RLS (≥ 4 times/wk) occurring in one-fourth of pregnant 
women. The wide range of RLS prevalence and frequency may 
be attributed to differences among study populations—partic-
ularly with regard to genetic background, distinct gestational 
age at enrollment, and small sample sizes.

Several studies have found associations between RLS and 
sleep-wake disturbances during pregnancy but few have in-
vestigated frequency of RLS. In one Swedish study, 30% of 
pregnant women with RLS reported impaired sleep quality and 
more than 40% experienced daytime sleepiness or fatigue.33 In 
another Swedish population, RLS was linked to daytime fa-
tigue and excessive daytime sleepiness in the third trimester.28 
Among a Chinese cohort, RLS was associated with a high fre-
quency of poor sleep (82%) and excessive daytime sleepiness 
(40%).32 Other Asian studies have found an association between 
RLS and excessive daytime sleepiness,30,31,34 one of which re-
ported a dose-response relationship with RLS frequency (1–6 
times/wk and ≥ 7 times/wk).31 However, not all studies have 
found an association of RLS and daytime sleepiness.35

The association of RLS and pregnancy disorders such as ges-
tational hypertension, preeclampsia, and gestational diabetes 
is controversial. In this study we showed similar frequencies of 
hypertension and diabetes in both the RLS and control groups. 
Null associations between RLS and hypertension/diabetes 
have been reported previously.29,33 In a large sample of almost 
4,000 pregnant Chinese women, those with RLS had a higher 
frequency of pregnancy-induced hypertension, preeclampsia, 
and cardiovascular disease,31,32 but similar frequency of dia-
betes.31 RLS has also been associated with preeclampsia.36 In 
a group of American women, a history of pregnancy-induced 
hypertension had a positive association with RLS (odds ratio 
[OR] 1.9, 95% CI 1.1–3.6) that increased with RLS frequency 
(OR 3.8, 95% CI 1.9–7.6).37 However, these studies are asso-
ciation studies and none investigated the temporal link with 
hypertension or diabetes. Nonetheless, in nonpregnant adults, 
metabolic and autonomic factors have been suggested to play 
an important role in the development of RLS,38–40 which sup-
ports a possible etiologic relationship.

Data on the associations of RLS and key delivery outcomes 
are sparse and, to our knowledge, we report the first study to 
utilize the IRLSSG scale in pregnant women in the United 
States. Similar to the current study, several previous—and no-
tably smaller—studies from other countries that have included 
birth outcomes such as cesarean section delivery, preterm 

Table 2—Associations of RLS, poor sleep quality, poor daytime function and excessive daytime sleepiness in a cohort of 1,563 
pregnant women.

Maternal and Pregnancy 
Characteristics

Poor Sleep Quality
(n = 1,151)

Poor Daytime Function
(n = 1,108)

Excessive Daytime Sleepiness
(n = 643)

≥ 1 Sleep-Wake Disturbance
(n = 1,339)

RLS
Yes
No

2.21 (1.67, 2.93)
Reference

1.85 (1.43, 2.40)
Reference

1.60 (1.29, 1.98)
Reference

1.89 (1.35, 2.66)
Reference

Age N/S 0.97 (0.94, 0.99) 0.97 (0.96, 0.99) N/S
Race/Ethnicity

White non-Hispanic
Black non-Hispanic
Asian
Other*

2.56 (1.67, 3.91)
2.46 (1.44, 4.18)

Reference
2.27 (1.24, 4.14)

2.34 (1.54, 3.55)
1.32 (0.78, 2.22)

Reference
1.89 (1.05, 3.42)

1.79 (1.15, 2.80)
2.31 (1.37, 3.90)

Reference
1.79 (1.00, 3.20)

2.59 (1.63, 4.11)
2.04 (1.09, 3.83)

Reference
1.71 (0.87, 3.34)

Education
Less than high school
High school
Some college or vocational
Bachelor’s degree or higher

N/S
1.14 (0.71, 1.84)
1.60 (1.13, 2.28)
1.61 (1.15, 2.25)

Reference
N/S

0.93 (0.53, 1.64)
1.39 (0.90, 2.14)
1.37 (0.90, 2.10)

Reference
Hypertension

Yes
No

1.44 (1.00, 2.07)
Reference

1.72 (1.23, 2.41)
Reference

1.19 (0.91, 1.57)
Reference

1.49 (0.94, 2.37)
Reference

Habitual Snoring
Yes
No

1.88 (1.40, 2.53)
Reference

2.03 (1.55, 2.66)
Reference

1.60 (1.27, 2.01)
Reference

2.74 (1.84, 4.07)
Reference

Parity
0
≥ 1

Reference
1.47 (1.15, 1.89)

Reference
1.89 (1.47, 2.43) N/S Reference

1.74 (1.28, 2.36)
Prepregnancy BMI 1.02 (1.00, 1.04) N/S 1.00 (0.99, 1.02) 1.02 (0.99, 1.05)

Values are presented as adjusted odds ratio (95% CI). RLS and sleep disturbances associations adjusted for race/ethnicity, education, hypertension, 
habitual snoring and parity. *Other = Hispanic, American-Indian, Native American, or multiracial. BMI = body mass index, CI = confidence interval, N/S = not 
significant, RLS = restless legs syndrome.



868Journal of Clinical Sleep Medicine, Vol. 13, No. 7, 2017

GL Dunietz, LD Lisabeth, K Shedden, et al. Restless Legs Syndrome in Pregnancy

birth, gestational age, Apgar score, and birth weight, have also 
failed to find associations with RLS.9,41–43 However, in a study 
of 1,000 American women in the immediate postpartum period 
using a surrogate RLS question about jerky leg movements 
during pregnancy,44 having such movements “always” was as-
sociated with an increased incidence of preterm birth and a 
lower birth weight. In addition, in a New Zealand cohort of 
over 600 women between 35–37 weeks gestation, pregnancy-
onset leg twitching was associated with a threefold higher odds 
of fetal distress, defined as a diagnostic code in the medical 
record related to maternal hypoxia, fetal heart rate concerns, 
or evidence of fetal stress.45 Whether the leg movements in the 
latter studies truly reflect RLS, or are manifestations of other 
sleep disorders, is unclear. As far as we are aware, no current 
study using standard RLS criteria has found positive associa-
tions between RLS and delivery outcomes.

A major strength of this study is that it is the largest study, 
thus far, to investigate RLS in a United States population of 
pregnant women utilizing standard diagnostic criteria. The de-
tailed information collected on RLS and other sleep problems 
allowed a comprehensive investigation of the presence and 
frequency of RLS and its association with sleep-wake distur-
bances and delivery outcomes in a heterogeneous sample of 

pregnant women. However, this study has several limitations. 
Of the three validated questionnaires used, only the GSDS has 
been validated in pregnancy, but all questionnaires are used 
in clinical obstetric care. Although key morbidities such as 
BMI and diabetes were adjusted for, other disorders that could 
mimic symptoms, such as peripheral vascular disease and neu-
ropathy not related to diabetes, were not excluded. However, 
these conditions are rare in pregnant population, and were re-
ported by one woman with diabetes in this cohort, thus un-
likely to confound our results.

In addition, we did not collect data on family history of RLS 
and RLS was only measured once in the third trimester such 
that development across pregnancy could not be determined. 
Nonetheless, RLS in pregnancy is often a transient condition 
that typically resolves at delivery11 and has a low prevalence, 
estimated at 6% among North American women,46 suggesting 
that most of our cohort was composed of incident cases.

In light of the high prevalence of severe RLS during preg-
nancy and its association with common sleep-wake distur-
bances often characteristic of pregnancy, obstetric health care 
providers should be aware of RLS and ideally screen for its 
presence. Given the burden of RLS on nocturnal and daytime 
complaints, symptom management is important in the setting 

Table 3—Associations of RLS frequency, poor sleep quality, poor daytime function and excessive daytime sleepiness in a 
cohort of 1,563 pregnant women.

Maternal and Pregnancy 
Characteristics

Poor Sleep Quality
(n = 1,151)

Poor Daytime Function
(n = 1,108)

Excessive Daytime Sleepiness
(n = 643)

≥ 1 Sleep-Wake Disturbance
(n = 1,339)

RLS Frequency
Never
< 1 time/mo
1–4 times/mo
2–3 times/wk
≥ 4 times/wk

Reference
0.73 (0.53, 1.01)
1.62 (1.06, 2.43)
2.08 (1.37, 3.18)
2.98 (1.90, 4.67)

Reference
0.82 (0.60, 1.13)
1.60 (1.07, 2.38)
2.13 (1.44, 3.16)
3.26 (2.12, 5.01)

Reference
0.92 (0.67, 1.25)
1.32 (0.93, 1.88)
1.92 (1.38, 2.66)
2.22 (1.61, 3.06)

Reference
0.68 (0.46, 0.99)
1.64 (0.97, 2.76)
2.19 (1.28, 3.76)
3.48 (1.89, 6.44)

Age N/S 0.96 (0.94, 0.99) 0.97 (0.95, 0.99) N/S
Race/Ethnicity

White non-Hispanic
Black non-Hispanic
Asian
Other*

2.59 (1.65, 4.06)
2.22 (1.27, 3.88)

Reference
2.06 (1.09, 3.86)

2.45 (1.56, 3.84)
1.26 (0.72, 2.20)

Reference
1.82 (0.97, 3.42)

1.84 (1.15, 2.95)
2.17 (1.26, 3.76)

Reference
1.80 (0.98, 3.31)

2.51 (1.51, 4.17)
1.81 (0.93, 3.53)

Reference
1.47 (0.72, 3.00)

Education
Less than high school
High school
Some college or vocational
Bachelor’s degree or higher

N/S
1.13 (0.68, 1.86)
1.54 (1.07, 2.23)
1.60 (1.13, 2.27)

Reference
N/S

0.86 (0.48, 1.56)
1.30 (0.83, 2.05)
1.39 (0.90, 2.16)

Reference 
Hypertension

Yes
No

1.40 (0.97, 2.03)
Reference

1.69 (1.19, 2.40)
Reference

1.18 (0.89, 1.57)
Reference

1.48 (0.92, 2.42)
Reference

Habitual Snoring
Yes
No

1.81 (1.33, 2.45)
Reference

1.97 (1.49, 2.61)
Reference

1.63 (1.28, 2.07)
Reference

2.75 (1.82, 4.17)
Reference 

Parity
0
≥ 1

Reference
1.43 (1.11, 1.86)

Reference
1.95 (1.49, 2.54) N/S Reference

1.75 (1.27, 2.42)
Prepregnancy BMI 1.02 (1.00, 1.04) N/S 1.00 (0.99, 1.02) 1.02 (0.99, 1.05)

Values are presented as adjusted odds ratio (95% CI). RLS frequency and sleep disturbances associations adjusted for age, race/ethnicity, education, 
hypertension, habitual snoring and parity. *Other = Hispanic, American-Indian, Native American, or multiracial. BMI = body mass index, CI = confidence 
interval, N/S = not significant, RLS = restless legs syndrome.
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of pregnancy. Nonpharmacological treatment is preferable dur-
ing pregnancy for mild to moderate symptoms. Recommended 
approaches typically include moderate exercise, elastic stock-
ings, or pneumatic compression devices, and avoidance of caf-
feinated and alcoholic beverages. Pharmacological treatment 
approaches during pregnancy are discouraged due to lack of 
data regarding safety and efficacy. However, there may be ben-
efit in treating women with persistent, severe RLS symptoms 
with oral iron supplementation; women could benefit from 
ferritin is < 75 mcg/L and are likely to benefit from ferritin 
is < 30 mcg/L.47 If symptoms persist, and the maternal benefit 
outweighs any risks to the fetus, other treatment options may 
include dopaminergic drugs, benzodiazepines, opioids, or anti-
epileptic agents.12,48 A recent consensus guideline provides fur-
ther recommendations for the treatment of RLS in pregnancy.47

In summary, RLS is common in pregnant women and our 
findings demonstrate a significant role for RLS in poor sleep 
quality, excessive daytime sleepiness, and poor daytime func-
tion, which are common symptoms frequently attributed to 
pregnancy. Obstetric health care providers should be aware 
that RLS may underlie these often dismissed complaints.

ABBRE VI ATIONS

BMI, body mass index
CI, confidence interval
GSDS, General Sleep Disturbance Scale
IRLSSG, International Restless Legs Study Group
OR, odds ratio
RLS, restless legs syndrome
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