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1. Management of Restless Legs Syndrome in Pregnancy and Lactation. 

Author(s): Jahani Kondori, Marjan; Kolla, Bhanu Prakash; Moore, Katherine M; Mansukhani, Meghna 
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Source: Journal of primary care & community health; 2020; vol. 11 ; p. 2150132720905950 

Publication Date: 2020 

Publication Type(s): Journal Article 

PubMedID: 32054396 

Available  at Journal of primary care & community health -  from Unpaywall  

Abstract:Restless legs syndrome (RLS) affects about 20% of all pregnant women. RLS symptoms are 
usually moderate to severe in intensity during pregnancy and can result in insomnia, depression, and 
other adverse outcomes. Although iron deficiency has been implicated as a potential etiological 
factor, other mechanisms can also play a role. Nonpharmacologic methods are the primary 
recommended form of treatment for RLS in pregnancy and lactation. Iron supplementation may be 
considered when the serum ferritin is low; however, several patients are unable to tolerate iron or 
have severe symptoms despite oral iron replacement. Here, we describe a case of severe RLS in 
pregnancy and illustrate the dilemmas in diagnosis and management. We review the literature on 
the prevalence, diagnosis, course, possible underlying pathophysiologic mechanisms and 
complications of RLS in pregnancy. We describe current best evidence on the efficacy, and safety of 
nonpharmacologic therapies, oral and intravenous iron supplementation, as well as other 
medication treatments for RLS in pregnancy and lactation. We highlight gaps in the literature and 
provide a practical guide for the clinical management of RLS in pregnancy and during breastfeeding. 
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Author(s): Almeneessie, Aljohara S; Alyousefi, Nada; Alzahrani, Maha; Alsafi, Aisha; Alotaibi, 
Raneem; Olaish, Awad H; Sabr, Yasser; Bahammam, Ahmed S 

Source: Annals of thoracic medicine; 2020; vol. 15 (no. 1); p. 9-14 

Publication Date: 2020 

Publication Type(s): Journal Article 

PubMedID: 32002041 

Available  at Annals of thoracic medicine -  from Europe PubMed Central - Open Access  

Available  at Annals of thoracic medicine -  from Free Medical Journals . com  
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Abstract:BACKGROUNDThis cross-sectional case-control study aimed to assess the prevalence of 
restless legs syndrome (RLS) and its correlates and severity among Arab (Saudi) pregnant women 
attending antenatal care clinics.METHODSWe interviewed 742 consecutive pregnant women 
attending antenatal clinics face-to-face using the International RLS Study Group (IRLSSG) criteria. We 
assessed the severity of RLS using the IRLSSG severity scale for RLS (IRLS). A similar number of age-
matched nonpregnant women were enrolled in a control group.RESULTSAmong the cases, 104 (14%) 
were in the first trimester, 232 (31.3%) in the second trimester, and 406 (54.7%) in the third 
trimester. The RLS prevalence in cases and controls was 30% and 26.5%, respectively, (P = 0.134). 
Among cases, severe/very severe RLS was diagnosed in 25% and mild/moderate in 75%, compared 
with 15% of controls having severe/very severe RLS and 85% having mild/moderate RLS (P < 0.001). 
Multivariate binary logistic regression analysis identified the following parameters as independent 
predictors of RLS: parity (odds ratio [OR] 1.113 [confidence intervals [CI] 1.012-1.223], P = 0.027), 
anemia (OR 1.452 [1.033-2.042], P = 0.03), diabetes mellitus (OR 1.734 [CI 1.084-2.774], P = 0.022), 
Vitamin D deficiency (OR 2.376 [CI 1.488-3.794],P < 0.001), and smoking (OR 3.839 [CI 1.463-10.074], 
P = 0.006). None of the cases had been diagnosed or treated for RLS in the antenatal 
clinics.CONCLUSIONRLS is common, but underdiagnosed, among Saudi pregnant women and 
nonpregnant women of childbearing age. The study revealed that RLS during pregnancy is linked to 
parity, anemia, diabetes mellitus, Vitamin D deficiency, and smoking. 
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3. Restless Legs Syndrome and Severe Preeclampsia: A Case-Control Study 

Author(s): Reyes O.; Bonome S. 

Source: Journal of Obstetrics and Gynaecology Canada; 2020 

Publication Date: 2020 

Publication Type(s): Article 

Abstract:Objective: This study sought to determine whether there is an association between restless 
legs syndrome (RLS) and severe preeclampsia using a case-control study design. Method(s): A total 
of 147 patients with severe preeclampsia and 147 patients with normal pregnancies were evaluated 
for symptoms of RLS. In the first phase, before or immediately after delivery, participants were given 
a questionnaire on common complaints experienced during pregnancy. Mixed with these complaints 
were the symptoms that comprised the diagnostic criteria for RLS. If a participant indicated she met 
the diagnositic criteria, she was informed about RLS. In the second phase, a severity evaluation was 
performed in this population using the International Restless Legs Syndrome Study Group Rating 
Scale. Result(s): Among the participants, independent of the presence of preeclampsia, 13.61% met 
the criteria for a diagnosis of RLS. There was no statistical difference between groups (severe 
preeclampsia: 12.93% vs. controls: 14.29%; odds ratio [OR] 0.89; 95% CI 0.46-1.74, P = 0.37). After 
analysis, 65% of patients with RLS had a score on the International Restless Legs Syndrome Study 
Group Rating Scale compatible with "very severe" or "severe" RLS. There was again no statistical 
difference between groups for the combination of "severe" and "very severe" scoring criteria (severe 
preeclampsia: 68.42% vs. controls: 61.90%; OR 1.33; 95% CI 0.36-4.93, P = 0.66) and "very severe" 
alone (severe preeclampsia: 21.05% vs. controls: 4.76%; OR 5.33; 95% CI 0.54-52.73, P = 0.11). 
Conclusion(s): The prevalence of RLS among pregnant women in our study was in accordance with 
the medical literature and avoided the probable bias caused by the high number of other symptoms 
experienced during pregnancy. There were no significant differences between normotensive 
participants and those with severe preeclampsia. In general, symptom severity was high, with a 
tendency toward greater severity in patients with severe preeclampsia, but this difference did not 
reach statistical significance.Copyright © 2020 The Society of Obstetricians and Gynaecologists of 
Canada/La Societe des obstetriciens et gynecologues du Canada. 
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4. Gestational Restless Legs Syndrome 

Author(s): Yu M.Y.; Kay-Stacey M. 

Source: Current Clinical Neurology; 2020 ; p. 311-320 

Publication Date: 2020 

Publication Type(s): Chapter 

Abstract:Restless legs syndrome (RLS) is a sleep-related movement disorder. Pregnancy can 
potentiate RLS as well as worsen RLS in patients who have experienced it before. The diagnosis is 
primarily clinical and treatment of RLS in the pregnant patient needs to be tailored towards the risks 
and safety profile in the partum and breastfeeding period.Copyright © 2020, Springer Nature 
Switzerland AG. 
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5. The prevalence of Restless Legs Syndrome/Willis-ekbom disease (RLS/WED) in the third 
trimester of pregnancy: a systematic review. 

Author(s): Darvishi, Niloofar; Daneshkhah, Alireza; Khaledi-Paveh, Behnam; Vaisi-Raygani, Aliakbar; 
Mohammadi, Masoud; Salari, Nader; Darvishi, Fateme; Abdi, Alireza; Jalali, Rostam 

Source: BMC neurology; Apr 2020; vol. 20 (no. 1); p. 132 

Publication Date: Apr 2020 

Publication Type(s): Journal Article 

PubMedID: 32284042 

Available  at BMC neurology -  from BioMed Central  

Available  at BMC neurology -  from SpringerLink - Medicine  

Available  at BMC neurology -  from Europe PubMed Central - Open Access  
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Abstract:BACKGROUNDRLS is known as one of the most common movement disorders during 
pregnancy, which is most aggravated in the third trimester of pregnancy and can affect up to one-
third of pregnant women. This study intends to determine the total prevalence of RLS in the third 
trimester of pregnancy through a systematic review.METHODSThe present study was conducted via 
meta-analysis method up to 2019. The papers related to the subject of interest were obtained 
through searching in SID, MagIran, IranDoc, Scopus, Embase, Web of Science (ISI), PubMed, Science 
Direct, and Google Scholar databases. Heterogeneity of the studies was examined via I2 index, and 
the data were analyzed in Comprehensive meta-analysis software.RESULTSIn investigating 10 papers 
capturing 2431 subjects within the age range of 25-39 years, the total prevalence of RLS in the third 
trimester of pregnancy based on meta-analysis was obtained as 22.9% (95% CI: 14.7-33.8%). Further, 
as the sample size increased, the RLS prevalence diminished, while with increase in years, this 
prevalence increased, where this difference was statistically significant 
(P < 0.05).CONCLUSIONPrevalence of RLS in the third trimester of pregnancy is high, healthcare 
policymakers should organize educational classes to improve the life dimensions among this group 
of pregnant women. 
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6. The effects of dietary folate and iron supplementation on restless legs and preeclampsia in 
pregnancy 

Author(s): Aynaci G.; Guksu Z. 

Source: Progress in NutritionProgress in Nutrition; 2019; vol. 21 (no. 2); p. 398-405 

Publication Date: 2019 

Publication Type(s): Article 

Abstract:Introduction: RLS in pregnant women at the beginning of the condition increases the risk of 
reduced sleep quality, systemic arterial pressure increase, iron and folate deficiency anemia. The 
most common causes are thought to be physical changes, decreased sleep quality, or organic factors 
(decreasing folate and iron level). Aim(s): The aim of this study was to evaluate the role of RLS and 
its interaction with preeclampsia, anemia, folate deficiency, and low sleep quality. Method(s): Our 
study was conducted between July 2018 and February 2019 in Trakya University Medical Faculty 
Hospital, Obstetrics Department. Pregnant women with symptoms related to RLS were investigated 
in terms of sleep quality and preeclampsia. An interview form was completed with the pregnant 
women during face-to-face interviews. Sociodemographic characteristics were questioned in this 
form. The IRLSGG criteria were used for RLS evaluations. The sleep quality of the participants was 
assessed using the PSQI. The iron status of pregnant women was questioned. Pregnant women were 
asked whether they received prophylactic iron medication. Result(s): Three hundred twenty-four 
volunteer pregnant women who presented to the obstetrics clinic of Trakya University Medical 
Faculty Hospital were included in the study. The mean age of the pregnant women in the study was 
29.18?}6.19 years. There was no statistically significant difference when we compared pregnant 
women with and without RLS when asked about their BMI in pre-gestational periods. The average 
use of iron medication of the women with RLS was 3 days or less per week. There was a significant 
difference between women with and without RLS regarding iron prophylaxis. The evaluation of the 
relationship between RLS, sleep quality, and preeclampsia in the pregnant women showed that RLS 
and PSQI levels had statistically significant differences according to trimesters. Discussion(s): Our 
study evaluated the frequency of RLS, the relationship between RLS and preeclampsia, and the 
relationship between RLS and sleep quality in pregnant women. RLS is more common in pregnant 
women who do not receive iron support. Low iron levels contribute to the development of RLS. 
Clinical and laboratory (hemoglobin) analysis revealed some differences between the groups. As the 
hemoglobin levels and iron supplementation decreased, the incidence of RLS symptoms was found 
to increase. For the treatment of RLS, non-pharmacologic treatments in pregnant women should be 
considered first; however, the use of iron medication is usually recommended. After the iron 
requirement is met, additional treatment planning should be made by investigating whether the RLS 
symptoms have regressed. Therefore, it was concluded that RLS was related to BMI and hemoglobin 
level differences. During pregnancy, the recommended dietary allowance (RDA) for folate is 600 
mug/day of dietary folate equivalent. Natural folate with foods and folate supplementation since 
pregnancy may help to prevent fetal morbidity. The major sources of dietary folate are citrus fruits 
and juices, legumes, wholewheat bread, and green leafy vegetables. To prevent fetal morbidities, 
women planning childbirth or pregnant should consume 400 mug per day of synthetic folic acid from 
natural foods (cereals and other grains), or supplement drugs. Pregnant women may need advice 
from a physician or a qualified dietetics professional to follow nutritional guidelines, especially for 
folate and iron. Pregnant women; must be provided a wide range of nutrition quality and evaluation. 
We suggest that more studies are needed to assess the relationship between low quality of sleep, 
iron and folate supports in nutrition, RLS symptoms, and/or preeclampsia. Conclusion(s): Our study 
demonstrates the need to establish quality care and interventions for the protection of both 
maternal and fetal health due to poor sleep quality and RLS symptoms during pregnancy. Pregnant 
women should be presented with a variety of evidence-based patient care interventions. In the 
presence of RLS, signs of systemic arterial hypertension and iron supplementation in pregnant 



women should be examined carefully and if necessary, pregnancy interventions should be 
added.Copyright ©Mattioli 1885. 
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7. Frequency of iron deficiency anemia in pregnant and non-pregnant women suffering from 
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Author(s): Telarovid, Srdjana; Čondid, Lucija 

Source: Hematology (Amsterdam, Netherlands); Dec 2019; vol. 24 (no. 1); p. 263-267 

Publication Date: Dec 2019 

Publication Type(s): Journal Article 
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Abstract:Objectives. Restless Legs Syndrome is a movement disorder characterized by unpleasant 
sensations in the legs described as a burning, tingling, etc. Symptoms become worse in the evening 
and are relieved by moving the limbs. The idiopathic form of the disease is associated with a lack of 
dopamine, and the secondary form is associated with iron deficiency anemia, pregnancy, and kidney 
disease. The aim of this study was to investigate the incidence of iron deficiency anemia in pregnant 
women and non-pregnant women suffering from RLS.Methods. The study was conducted on a 
sample of 231 pregnant women aged 18-50. The pregnant women were interviewed at the 
outpatient clinic of the Department of Gynaecology and Obstetrics. This study also included a control 
group of 231 age-compatible non-pregnant women. Women who met the international criteria for 
diagnosing the syndrome filled in a sociodemographic questionnaire.Results. A statistically 
significant association between the existence of iron deficiency anemia and RLS in the sample of the 
examined women was proven (p < 0.001). It was also shown that RLS is more frequent in a sample of 
anemic pregnant women than non-anemic pregnant women (p = 0.008).Conclusion. Iron deficiency 
anemia is related with RLS. Pregnant women with RLS are more likely to be anemic than pregnant 
women without RLS. 
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8. Prevalence and risk factors for restless legs syndrome during pregnancy in a Northern Italian 
population. 

Author(s): Esposito, Giovanna; Odelli, Vanessa; Romiti, Lucrezia; Chiaffarino, Francesca; Di Martino, 
Mirella; Ricci, Elena; Mauri, Paola Agnese; Bulfoni, Alessandro; Parazzini, Fabio 

Source: Journal of obstetrics and gynaecology : the journal of the Institute of Obstetrics and 
Gynaecology; May 2019; vol. 39 (no. 4); p. 480-484 

Publication Date: May 2019 

Publication Type(s): Journal Article 

PubMedID: 30620232 

Abstract:The objective of the present study was to investigate the frequency and the risk factors for 
restless legs syndrome (RLS) during pregnancy in an Italian population rarely studied, in 
epidemiological studies on the syndrome. A total of 648 women (median age: 35 years; interquartile 
range: 32-38), who delivered on randomly selected days at the obstetric department of our hospital, 
were identified. One hundred and thirty-two women (20.4%, 95% confidence interval (CI): 17.3-23.5) 
met the criteria for a diagnosis of RLS. The odds ratio (OR) of RLS was, in comparison with women 
aged <35 years, 1.69 (95% CI 1.14-2.51) in women aged ≥35 years. Subjective insufficient sleep (OR: 
2.35, 95% CI 1.27-4.35) and difficulty in initiating sleep (OR: 1.73, 95% CI 1.15-2.63) increased the 
risk of RLS. This study confirms the high frequency of RLS in pregnant women. The risk of the 
condition was increased in women aged ≥35 years and in the women reporting sleep-wake 
disturbances during pregnancy. Impact statement What is already known on this subject? Restless 
legs syndrome (RLS), a common neurological, sensorimotor disorder, is two/three times more 
frequent in pregnant women than in the general population. The prevalence of RLS during 
pregnancy ranges widely, showing differences among populations. What do the results of this study 
add? This study adds data about the frequency and the risk factors for RLS during pregnancy in a 
Northern Italian population, rarely considered in epidemiological studies on the syndrome. Older 
age and sleep-wake disturbances are the main factors associated with the condition. What are the 
implications of these findings for clinical practice and/or further research? Screening for RLS might 
be useful for pregnant women to manage the condition. Further research is needed to investigate 
and define the potential impact of RLS during pregnancy on foetal and maternal health. 
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9. Restless Legs Syndrome in Pregnant Thai Women: Prevalence, Predictive Factors, and Natural 
Course. 

Author(s): Panvatvanich, Supakorn; Lolekha, Praween 

Source: Journal of clinical neurology (Seoul, Korea); Jan 2019; vol. 15 (no. 1); p. 97-101 

Publication Date: Jan 2019 
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Access  

Available  at Journal of clinical neurology (Seoul, Korea) -  from Unpaywall  

Abstract:BACKGROUND AND PURPOSERestless legs syndrome (RLS) is a common sleep-related 
neurological disorder that affects the quality of sleep. This study aimed to estimate the prevalence, 
predictive factors, and natural course of RLS, and its effect on sleep quality in pregnant Thai 
women.METHODSA cross-sectional study that included 214 pregnant women was performed. RLS 
was diagnosed according to the revised criteria of the International RLS Study Group (IRLSSG). 
General demographic and antenatal-care data were reviewed. Scores on the Thai versions of the 
Epworth Sleepiness Scale (ESS), Pittsburgh Sleep Quality Index, and the IRLSSG Rating Scale were 
determined.RESULTSRLS was diagnosed in 24 of the pregnant women (11.2%): 4.2%, 25.0%, and 
70.8% in the first, second, and third trimesters, respectively. Multiple logistic regression analysis 
revealed that a hemoglobin level (Hb) less than 11 g/dL [odds ratio (OR)=3.21, 95% CI=1.27-8.13] and 
a history of RLS (OR=16.62, 95% CI=1.52-181.32) were associated with RLS during pregnancy. 
Subjects with RLS significantly had higher Thai-ESS scores (p<0.01). All subjects with RLS had severe 
symptoms that subsided within 1 week after delivery. No immediate labor complication was 
associated with RLS.CONCLUSIONSOur study has confirmed a high prevalence of RLS and its impacts 
on sleep in pregnant women. An Hb of less than 11 g/dL and a history of RLS are predictive factors 
for RLS developing during pregnancy. Pregnancy-related RLS has a benign course and usually 
disappears within 1 week after delivery. 
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Source: Acta neurologica Belgica; Dec 2018 

Publication Date: Dec 2018 
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Abstract:This study aimed to assess the relationship between RLS and medical problems among 
pregnant women. In this study, 700 pregnant women were recruited. A socio-demographic 
questionnaire and the International Restless Legs Questionnaire were used to gather information. 
Data analyzed using an independent t test, Chi-square, and multivariate analysis. The prevalence of 
RLS was 28.9%. Women with hypertension were 1.90 times more probable to have RLS (adjusted OR 
1.90, CI 1.14-3.19). Women with chronic hypertension and superimposed preeclampsia were 2.39 
and 2.13 times more probable to experience RLS, respectively. Pre-eclamptic women were 1.87 
times more probable to experience RLS. Women with diabetes, gestational diabetes and anemia 
have also been more likely to have RLS. Results of the present study show that there is a significant 
relationship between RLS and medical problems such as chronic hypertension, superimposed 
preeclampsia, gestational diabetes and anemia among pregnant women. 
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11. Management Strategies for Restless Legs Syndrome/Willis-Ekbom Disease During Pregnancy. 

Author(s): Garbazza, Corrado; Manconi, Mauro 

Source: Sleep medicine clinics; Sep 2018; vol. 13 (no. 3); p. 335-348 

Publication Date: Sep 2018 

Publication Type(s): Journal Article Review 

PubMedID: 30098751 

Abstract:Restless legs syndrome/Willis-Ekbom disease is a common disorder during pregnancy that 
may significantly impact on the health of affected women, leading to negative consequences in the 
short and long term. An accurate diagnosis helps to recognize the syndrome and choose the optimal 
therapeutic strategy, based on the characteristics and needs of the patient. This article summarizes 
the main treatment options recommended by the consensus clinical guidelines of the International 
Restless Legs Syndrome Study Group and provides a short guide to the management of restless leg 
syndrome during pregnancy in clinical practice. 
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12. Prevalence of restless legs syndrome during pregnancy: A systematic review and meta-
analysis. 

Author(s): Chen, Si-Jing; Shi, Le; Bao, Yan-Ping; Sun, Ye-Kun; Lin, Xiao; Que, Jian-Yu; Vitiello, Michael 
V; Zhou, Yu-Xin; Wang, Yong-Qing; Lu, Lin 

Source: Sleep medicine reviews; Aug 2018; vol. 40 ; p. 43-54 

Publication Date: Aug 2018 

Publication Type(s): Research Support, Non-u.s. Gov't Meta-analysis Journal Article Review 
Systematic Review 

PubMedID: 29169861 

Abstract:Pregnant women are more likely to be affected by restless legs syndrome (RLS) than the 
general population. Restless legs syndrome during pregnancy is associated with adverse maternal 
and fetal outcomes. Currently unknown is the worldwide and regional prevalence of RLS in pregnant 
women. We performed a meta-analysis to provide a full profile of the prevalence of RLS during 
pregnancy. A systematic search of the PubMed, Medline, EMBASE, and Web of Science databases 
was performed to identify studies that were published up to April 2017, followed by random-effects 
meta-analyses. A total of 196 articles were identified, among which 27 longitudinal and cross-
sectional observational studies with 51,717 pregnant subjects were included in the analysis. The 
pooled overall prevalence of RLS across all three trimesters was 21%. According to the regional 
classification of the World health organization, the prevalence of RLS during pregnancy in the 
European Region, Western Pacific Region, Eastern Mediterranean Region, and Region of the 
Americas was 22%, 14%, 30%, and 20%, respectively. The regional prevalence in the African Region 
and South-East Asia Region was not assessed because of insufficient data. We also analyzed the 
prevalence of RLS in the first, second, and third trimesters of pregnancy, and the rates of RLS were 
8%, 16%, and 22%, respectively. We also found that the high prevalence of RLS decreased to 4% 
after delivery. No publication bias was found in these analyses. The findings emphasize the high 
occurrence of RLS during pregnancy. Future studies should examine the effects of RLS during 
pregnancy on maternal and fetal outcomes. 
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13. Prevalence of restless legs syndrome in pregnant women: a meta-analysis 

Author(s): Makrani A.H.; Kheradmand M.; Foroughi Z.; Farshidi F.; Afshari M.; Ghajar M.; 
Moosazadeh M.; Chaman-Ara K.; Bahrami M.A. 

Source: Sleep and Biological RhythmsSleep and Biological Rhythms; Jan 2018; vol. 16 (no. 1); p. 3-10 

Publication Date: Jan 2018 

Publication Type(s): Review 

Available  at Sleep and Biological Rhythms -  from SpringerLink  

Abstract:Restless legs syndrome is a neuromotor problem which is more common among pregnant 
women. Several studies have reported different prevalences for this disorder. Combining the results 
of these studies reveals reliable evidences for policymakers. This study aims to estimate the total 
prevalence of restless legs syndrome in pregnant women using meta-analysis. Different databanks 
(PubMed, Web of Sciences, EMBASE, EBSCO, Ovid, Scopus and Google Scholar) were searched using 
relevant keywords. After limiting the search strategy, reviewing the abstracts and full texts and 
quality assessment, eligible papers were selected for meta-analysis. Cochrane and I-squared indices 
were used to detect the degree of heterogeneity. The point prevalences were combined using 
random effects model. Studies that influenced the heterogeneity were detected using sensitivity 
analysis, while meta-regression models were applied to determine the factors that most affected the 
heterogeneity. Out of 26 eligible articles, 20.5% of pregnant women (95% confidence interval 16.5-
24.2) were suffering from restless legs syndrome compared to 2.9% in Japan to 43.7% in Iran. Our 
meta-analysis showed that approximately one-fifth of pregnant women in the world have restless 
leg syndrome.Copyright © 2017, Japanese Society of Sleep Research. 
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Author(s): Dunietz, Galit Levi; Lisabeth, Lynda D; Shedden, Kerby; Shamim-Uzzaman, Q Afifa; 
Bullough, Alexandra S; Chames, Mark C; Bowden, Marc F; O'Brien, Louise M 

Source: Journal of clinical sleep medicine : JCSM : official publication of the American Academy of 
Sleep Medicine; Jul 2017; vol. 13 (no. 7); p. 863-870 

Publication Date: Jul 2017 

Publication Type(s): Multicenter Study Journal Article 

PubMedID: 28633715 

Available  at Journal of clinical sleep medicine : JCSM : official publication of the American Academy 
of Sleep Medicine -  from Europe PubMed Central - Open Access  

Available  at Journal of clinical sleep medicine : JCSM : official publication of the American Academy 
of Sleep Medicine -  from Unpaywall  

Abstract:STUDY OBJECTIVESTo estimate the association of restless legs syndrome (RLS) and its 
frequency with sleep-wake disturbances in pregnancy.METHODSA 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.RESULTSOverall 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 
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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.CONCLUSIONSRLS 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.COMMENTARYA commentary on this article appears in this issue on page 857. 
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Abstract:Restless legs syndrome (RLS) is a common sleep disorder that may be associated with 
pregnancy. Studies have found that the prevalence of RLS among pregnant women ranged from 10 
to 34%. Typically, there is complete remission of symptoms soon after parturition; however, in some 
patients, they may continue postpartum. RLS has been shown to be associated with a number of 
complications in pregnancy including preeclampsia and increased incidence of Cesarean sections. 
Although multiple hypotheses have been proposed to explain this association, each individual 
hypothesis cannot completely explain the whole pathogenesis. Present understanding suggests that 
a strong family history, low serum iron and ferritin level, and high estrogen level during pregnancy 
might play important roles. Vitamin D deficiency and calcium metabolism may also play a role. 
Medical treatment of RLS during pregnancy is difficult and challenging considering the risks to 
mother and fetus. However, in some cases, the disease may be severe enough to require treatment. 
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Abstract:BACKGROUNDRestless legs syndrome (RLS), a burdensome sleep disorder, has been 
associated with cardiovascular disease (CVD), hypertension, diabetes, and related disorders. 
However, the relationship of RLS to history of pregnancy-induced hypertension (PIH), a predictor of 
subsequent CVD, diabetes, and associated conditions, remains little explored. In this study, we 
investigated the relationship of RLS to history of PIH in a sample of primary care 
patients.METHODSParticipants were women aged ≥40 years drawn from an anonymous survey 
study of West Virginia primary care patients. Data collected included detailed information on 
demographics, lifestyle factors, sleep patterns, and reproductive/medical history; the survey also 
included an RLS diagnostic questionnaire. Women who were pregnant or unsure about their 
pregnancy status were excluded from the analyses.RESULTSOf the 498 participants in the final 
analytic sample, 24.5% met diagnostic criteria for RLS (17.9% with symptoms ≥once/week, 11.9% 
with symptoms ≥3 times/week); 73 (16.5% of parous women) reported a history of PIH, defined as 
physician-diagnosed preeclampsia or gestational hypertension. After adjustment for demographics, 
lifestyle characteristics, obesity, reproductive history, health conditions, and other factors, those 
reporting a history of PIH were approximately twice as likely to meet criteria for RLS (odds ratio 
*OR+ = 1.9; 95% confidence interval *CI+ = 1.1, 3.6). These associations increased in magnitude with 
increasing symptom frequency (adjusted OR for RLS with symptoms ≥3 times/week = 3.8; CI 1.9, 7.6; 
p for trend = 0.003).CONCLUSIONSHistory of PIH was strongly and positively related to current RLS in 
this study of primary care patients; these findings further support a possible role for metabolic 
dysregulation in RLS etiology. 
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Abstract:PURPOSERestless legs syndrome (RLS) is a commonly occurring neurologic disorder that 
affects up to one third of women during pregnancy. RLS has been associated with increased 
sympathetic tone in the nonpregnant population. We examined whether a RLS surrogate is 
associated with a higher prevalence of pregnancy and neonatal outcomes.METHODSData were 
analyzed from a cross-sectional survey of 1000 women interviewed soon after delivery by using an 
RLS surrogate question. Women were asked how frequently (0 = none, 1 = rarely [<1 time/week], 2 = 
sometimes [1-2 times/week], 3 = frequently [3-4 times/week], and 4 = always [5-7 times/week]) they 
had "experienced jumpy or jerky leg movements" in the last 3 months of pregnancy. Clinical charts 
were reviewed to obtain relevant demographic and clinical data, including the presence of 
gestational hypertensive disorders and neonatal outcomes at birth. Subjects who "always" 
experienced RLS were compared with subjects experiencing symptoms less frequently or not at all 
with respect to prevalence of gestational hypertensive disorder.FINDINGSThe mean ([SD]) age, 
prepregnancy body mass index (BMI), and BMI at delivery were 29.0 (6.1) years, 26.1 (6.2) kg/m(2), 
and 32.0 (6.3) kg/m(2), respectively. The overall prevalence of the RLS surrogate (jumpy or jerky leg 
movements) was 35.5% with the following distribution on a Likert scale: score 1 = 6.4%; score 2 = 
10.2%; score 3 = 8.1%; and score 4 = 10.8%. Chronic hypertension was present in 2.1%, pregnancy-
induced hypertension in 9.5%, and preeclampsia in 4.5% of respondents. Subjects who reported 
"always" having sensations of jumpy or jerky legs were more likely to have gestational hypertensive 
disorders compared with those who reported less frequent occurrence of the symptoms. Adjusted 
odds ratios were 3.74 (95% CI, 1.31-10.72; P = 0.014) for chronic hypertension; 1.26 (95% CI, 0.65-
2.46; P = 0.487) for pregnancy-induced hypertension; and 2.15 (95% CI, 0.97-4.75; P = 0.060) for 
preeclampsia. There was a significant association between leg movement score and neonatal birth 
weight (coefficient, -149.5 g [95% CI, -276.9 to -22.5]; P = 0.005) and gestational age at birth (-0.7 
week [95% CI, -1.1 to -0.2]; P = 0.021) that persisted after adjusting for preeclampsia, diabetes, and 
smoking.IMPLICATIONSA higher frequency of jumpy or jerky leg symptoms, a proxy for RLS during 
pregnancy, was associated with a higher likelihood of gestational hypertensive disorders and 
neonatal outcomes such as gestational age at birth and birth weight. These findings may affect RLS 
treatment decisions during pregnancy. 
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Abstract:OBJECTIVETo perform a detailed epidemiological study of Chinese women and the 
relationship between restless legs syndrome (RLS) in pregnancy and any associated complications 
during delivery.METHODSA total of 3874 pregnant women (18-40 years) who had delivered babies at 
The First Affiliated Hospital of Zhengzhou University from May 2011 to May 2014 were enrolled in 
the study. Using a face-to-face interview questionnaire, data were collected pertaining to RLS 
incidence in pregnancy and any associated complications during delivery. The relationship between 
RLS frequency and pregnancy or delivery complications was further investigated.RESULTSAmong 
12.3% of the eligible participants, RLS prevalence occurred at least weekly. Older pregnant women 
were more likely to suffer from RLS. Individuals who experienced RLS at least weekly reported a 
statistically higher frequency of excessive daytime sleepiness and an increased prevalence of 
hypertension, cardiovascular disease, and preeclampsia compared with those without 
RLS.CONCLUSIONThe study revealed that RLS was frequent in Chinese pregnant women, especially 
in those with pregnancy or delivery complications such as hypertension, cardiovascular disease, and 
preeclampsia. Restless legs syndrome was also associated with excessive daytime sleepiness. 
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Abstract:Restless legs syndrome (RLS)/Willis-Ekbom disease is 3-fold more prevalent in pregnant 
than in non-pregnant women. Symptoms are particularly strong and frequent during the third 
trimester of pregnancy and disappear around delivery. A pre-existing form of RLS tends to worsen 
during pregnancy. Women who experience RLS during pregnancy have a higher risk of symptoms in 
further pregnancies and of developing a primary form of RLS later in life, than women free of 
symptoms during pregnancy. This article reviews the literature for pregnancy-related RLS, with 
particular attention to its epidemiology, course, possible mechanisms, management, and the impact 
of symptoms. 
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Abstract:OBJECTIVESWillis-Ekbom disease/restless legs syndrome (WED/RLS) is the most common 
sleep-related movement disorder in pregnancy. We designed a prospective longitudinal study to 
investigate the correlates of WED/RLS during and after pregnancy.DESIGNA total of 138 pregnant 
women with WED/RLS and a control group of 251 age-matched pregnant women were enrolled 
prospectively. A questionnaire was administered during a face-to-face interview at first evaluation 
during pregnancy and three months after delivery.RESULTSAmong all women in the first trimester, 
15.6% were diagnosed with WED/RLS, whereas 32.8% of those in the second trimester and 38.8% of 
those in the third trimester were diagnosed with WED/RLS (p = 0.032). In regression analysis, later 
gestational age *p < 0.001; odds ratio (OR) 1.054+ and previous history of WED/RLS (p = 0.001; OR 
2.795) were positively correlated with the presence of WED/RLS, while ferritin levels (p = 0.001; OR 
0.956) were negatively correlated with the presence of WED/RLS. Ferritin levels were also negatively 
correlated with the International RLS Study Group severity index (p = 0.041). Forty-eight patients 
(34.8%) experienced WED/RLS symptomatology after delivery. The ferritin levels were lower, and 
the mean number of pregnancies was higher, in women with residual WED/RLS 
(p = 0.008).CONCLUSIONOur survey showed that WED/RLS was more common in the second and 
third trimesters. Emergence of WED/RLS during the second trimester was strongly associated with 
residual WED/RLS. Lower ferritin levels were associated with both WED/RLS in pregnancy and 
residual WED/RLS after delivery. A higher number of pregnancies were also associated with a greater 
likelihood of having residual WED/RLS after delivery. 
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Abstract:BACKGROUNDThe goal of this study was to identify the prevalence and clinical correlates 
and severity of restless legs syndrome (RLS) among pregnant women in mainland 
China.METHODSThis cross-sectional study enrolled 1584 women (18-40 years old) who came to a 
prenatal outpatient clinic to consult an obstetrician. Pregnant women were studied in each 
trimester, and assessments included interviews about RLS symptoms and related questions. 
Standardized questionnaires include the International Restless Syndrome Scale and the Pittsburgh 
Sleep Quality Questionnaire. Blood tests included levels of hemoglobin and mean corpuscular 
volume.RESULTSRLS was diagnosed in 177 of 1584 women (11.2%); 4.2% were categorized as having 
pre-existing RLS and 54.8% reported onset of RLS symptoms after the 24th week. Multivariate 
analysis revealed that anemia was positively correlated with RLS. For the participants who first 
experienced RLS in pregnancy, RLS severity in the third trimester was more severe when compared 
with the first and second trimesters. Sleep disorders occurred more frequently in the third 
trimester.CONCLUSIONSIn our study, RLS was frequent in pregnant Chinese women, and anemia was 
identified as an independent predictor of the disease. Further, most participants reported their 
symptoms during the third trimester, and the severity of RLS and sleep disorders of participants was 
more prominent in the third trimester. 
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Abstract:Restless leg syndrome, more recently renamed Willis-Ekbom disease, is a condition that 
disrupts sleep and occurs more frequently in the pregnant population. We present a 39-year-old 
woman with restless legs syndrome in the third trimester and discuss the epidemiology, 
pathophysiology and therapeutic options in the pregnant population while highlighting the 
challenges posed by the lack of safety data of approved drugs.Copyright © 2015, The Author(s) 
2015. 
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Abstract:Restless legs syndrome (RLS)/Willis-Ekbom disease (WED) is common during pregnancy, 
affecting approximately one in five pregnant women in Western countries. Many report moderate or 
severe symptoms and negative impact on sleep. There is very little information in the medical 
literature for practitioners on the management of this condition during pregnancy. Accordingly, a 
task force was chosen by the International RLS Study Group (IRLSSG) to develop guidelines for the 
diagnosis and treatment of RLS/WED during pregnancy and lactation. A committee of nine experts in 
RLS/WED and/or obstetrics developed a set of 12 consensus questions, conducted a literature 
search, and extensively discussed potential guidelines. Recommendations were approved by the 
IRLSSG executive committee, reviewed by IRLSSG membership, and approved by the WED 
Foundation Medical Advisory Board. These guidelines address diagnosis, differential diagnosis, 
clinical course, and severity assessment of RLS/WED during pregnancy and lactation. 
Nonpharmacologic approaches, including reassurance, exercise and avoidance of exacerbating 
factors, are outlined. A rationale for iron supplementation is presented. Medications for RLS/WED 
are risk/benefit rated for use during pregnancy and lactation. A few are rated "may be considered" 
when RLS/WED is refractory to more conservative approaches. An algorithm summarizes the 
recommendations. These guidelines are intended to improve clinical practice and promote further 
research. 
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Abstract:Hypertension is a common complication of pregnancy, and studies show that pregnant 
women are more likely to suffer from restless legs syndrome (RLS). Pregnant women with 
hypertension and RLS often experience disrupted sleep patterns because of activation of the 
nervous system. The present study aimed to clarify the relationship between hypertension and RLS 
in pregnant women, and their impact on sleep. We enrolled 3,781 pregnant women who were 
admitted at our hospital for delivery between May 2011 and May 2014. The face-to-face 
questionnaire used to gather data included the International RLS Study Group criteria for diagnosis, 
Pittsburgh Sleep Quality Index (PSQI), Epworth Sleepiness Scale (ESS), and hypertension diagnosis. 
Depending on the time of occurrence of hypertension, it was divided into two different types: 
pregnancy-induced hypertension and chronic hypertension in pregnancy. Out of 3,781 patients, 453 
fulfilled the diagnostic criteria for RLS and 486 met the diagnostic criteria for hypertension. Among 
patients with RLS, prophylactic iron supplementation was less frequently taken during pregnancy. 
Pregnancy-induced hypertension, rather than chronic hypertension in pregnancy, was found to be 
more frequent in patients with RLS; pregnant women with RLS had higher PSQI and ESS scores than 
pregnant controls. In our study, RLS was frequent in pregnant women, especially in those without 
prophylactic iron supplementation. Patients with RLS described more serious sleep disruption and 
excessive daytime sleepiness (EDS). In addition, pregnancy-induced hypertension was more common 
in patients with RLS. 
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Abstract:OBJECTIVEAlmost one-third of pregnant women develop symptoms of restless legs 
syndrome (RLS), which could have a negative impact on quality of life and the course of pregnancy 
and/or labor. The aim of our study was to determine possible risk factors for developing RLS in 
pregnant women.METHODSA total of 300 random women in the third trimester of gravidity filled 
out a simple questionnaire based on the official diagnostic criteria for RLS. Respondents positive for 
RLS were interviewed to further characterize their symptoms. The parameters of iron metabolism 
were examined based on blood samples. All data were statistically analyzed.RESULTSWe detected 
significantly lower hemoglobin levels with signs of hypochromic anemia typical of iron deficiency in 
RLS-positive respondents, although oral iron supplementation was significantly higher in this group. 
The overall severity of symptoms correlated inversely with hemoglobin level.CONCLUSIONAccording 
to our results, it appears that serum iron level disturbances play a crucial role in the pathophysiology 
of secondary RLS in pregnant women. 
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Abstract:BACKGROUNDTo investigate the relation between restless legs syndrome (RLS) and 
obstructive sleep apnea symptoms during pregnancy.METHODSA questionnaire consisting of 
diagnostic criteria of restless legs syndrome, demographic characteristics, personal behavior, muscle 
cramps during pregnancy, past medical illnesses, family history of RLS, and the major symptoms of 
obstructive sleep apnea syndrome was administered during a face-to-face interview. Pregnant 
women with and without RLS were compared in terms of serum hemoglobin, hematocrit, calcium, 
phosphor, iron, folate, vitamin B12 levels, and obstructive sleep apnea symptoms.RESULTSThere 
were statistically significant differences between two groups in terms of two of the obstructive sleep 
apnea symptoms (witnessed apnea and fatigue) (p < 0.01). No statistically significant difference was 
found with regard to serum calcium, magnesium, iron, hemoglobin, hematocrit, vitamin B12, 
phosphor, and folate levels; however, there were significant differences in terms of total iron-
binding capacity.CONCLUSIONSIncreasing awareness of restless legs syndrome among obstetricians 
is essential as it might be related to obstructive sleep apnea syndrome, which is associated with 
adverse pregnancy outcomes. 
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Abstract:Restless legs syndrome (RLS) is a common sensorimotor neurological disorder that is 
diagnosed according to the revised criteria of the International RLS Study Group (IRLSSG). The 
pathophysiology of RLS is still unknown and its prevalence is influenced by ethnicity, age, and 
gender. RLS is divided into two types by etiology: primary or idiopathic and secondary. Primary RLS is 
strongly influenced by a genetic component while secondary RLS is caused by other associated 
conditions such as end-stage renal disease or peripheral neuropathy. Another common condition 
associated with RLS is pregnancy. The prevalence of RLS during pregnancy is two to three times 
higher than in the normal population and is influenced by the trimester and the number of parity. 
The main mechanisms that may contribute to the pathophysiology of RLS during pregnancy are 
hormonal changes and iron and folate status. Standard medications for treating RLS during 
pregnancy are not established. Most medications have been used according to the evidence from 
non-pregnant patients. Therefore, consideration of the medical treatment for treating RLS during 
pregnancy should be balanced between the benefit of relieving the symptoms and maternal and 
fetal risk. In general, the prognosis of RLS during pregnancy is good and symptoms are usually 
relieved after delivery. 
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Abstract:OBJECTIVESBoth restless legs syndrome ([RLS], also known as Willis-Ekbom Disease [WED]) 
and depression are common during pregnancy. However, no prior studies have assessed if pregnant 
women with RLS have an elevated risk of depression during and/or after pregnancy.METHODS1,428 
women who were pregnant in gestational week 16-17 were asked to participate in a longitudinal 
survey. They were followed by web-based questionnaires in gestational week 17 and 32, and 6 
weeks after delivery. Data were also retrieved from prenatal and birth records. Two different sets of 
criteria were used to examine the prevalence of RLS in the cohort (International Restless Legs 
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Syndrome Society Group standard criteria and the later developed CH-RLSQ11 questionnaire). The 
latter questionnaire attempts to exclude those with common "mimics" of RLS.RESULTSAdjusted odds 
ratio for depression in gestational week 17, 32, and postpartum week 6 in relation to pre-pregnancy 
RLS onset and moderate to severe symptom severity were 4.74 (2.30 - 9.76), 3.67 (1.85 - 7.28), and 
2.58 (1.28 - 5.21), respectively. No significant associations were seen in pregnant women with de 
novo RLS during pregnancy. When using the standard diagnostic RLS criteria and frequency of 
symptoms more than 2-3 days per week, the prevalence of RLS was 12.3%. With the CH-RLSQ11 
questionnaire and the same threshold for frequency of symptoms the prevalence was 
6.5%.CONCLUSIONWomen with RLS onset before pregnancy with moderate or severe symptoms had 
an increased risk of both antenatal and postnatal depression. The self-reported prevalence of RLS 
during pregnancy is lower when a questionnaire dealing with "mimics" is used. 
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Abstract:OBJECTIVETo synthesize published research on genetic and heredity findings related to 
restless legs syndrome (RLS) in a pregnant population.DATA SOURCESPubMed, CINAHL, and 
PsycINFO databases and reference lists from published articles.STUDY SELECTIONLiterature searches 
were conducted for primary research studies published in English on the genetic and heredity 
findings of RLS in pregnant populations.DATA EXTRACTIONStudy characteristics and findings related 
to genetic and heredity aspects of RLS in a pregnant population.DATA SYNTHESISFive data-based 
articles met the criteria for study inclusion. Study findings comprised Level-2 and Level-3 evidence. 
Four of the five studies were larger population studies and contained a subset of pregnant 
participants. Parity and family history were important predictors of RLS proband status. Probands 
reported symptoms were often initiated during or after pregnancy.CONCLUSIONSSymptoms of RLS 
for female probands are often initiated during pregnancy or after childbirth. A history of RLS in a 
previous pregnancy and family history of RLS were strong predictors of RLS in the current pregnancy. 
Future research on genetic associations of RLS in pregnancy is warranted. 
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30. Prevalence and impact of restless legs syndrome in pregnancy. 
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Abstract:BACKGROUNDRestless legs syndrome (RLS) is a frequent neurological disorder which 
predominantly affects women. Pregnancy is one of the most common conditions leading to 
secondary RLS. Severe symptoms of RLS may lead to complications of pregnancy and/or labor. The 
aim of this study was to determine the prevalence and characteristics of RLS in pregnant 
women.METHODSWomen in the third trimester of gravidity filled out a simple questionnaire based 
on the official diagnostic criteria for RLS. Positive responders were interviewed in order to further 
characterize their symptoms. Afterwards information on changes in frequency and/or intensity of 
the symptoms after delivery was obtained by a telephone follow-up. All data were statistically 
analysed.RESULTSA total of 300 questionnaires were completed. All 94 RLS-positives met the four 
diagnostic criteria (31.33%). There was no difference in age, body mass index, or the number of 
previous pregnancies between RLS-positives and RLS-negatives, but weight gain during pregnancy 
was significantly higher in RLS-positives. More than 30% of positives had clinically significant 
symptoms, and 50% reported sleep disturbances. Almost 75% of the cases of RLS were secondary, 
i.e., symptoms occurred only during pregnancy (with a peak in the third trimester). More 
complications of pregnancy or labor occurred in women with RLS, but this was only marginally 
significant.CONCLUSIONSOur study confirmed the relatively high prevalence of RLS in pregnant 
women compared with the general population. Although almost three-fourths of the symptoms 
were only transient throughout pregnancy, the impact of the severe symptoms and sleep 
deprivation on the course of pregnancy and delivery was not negligible. Early detection and 
adequate treatment of severe RLS are necessary to prevent maternal discomfort and possible health 
risks. The questionnaire method is a simple, reliable diagnostic tool. 
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31. Pregnancy outcome following use of levodopa, pramipexole, ropinirole, and rotigotine for 
restless legs syndrome during pregnancy: a case series. 
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Abstract:BACKGROUNDRestless legs syndrome (RLS) is related to parity, and its symptoms may 
worsen during pregnancy. Treatment with levodopa or dopamine agonists is the first-line therapy for 
RLS; however, there are limited data on treatment in pregnancy. We therefore assessed the safety 
of levodopa, pramipexole, rotigotine, and ropinirole in pregnancy.METHODSProspective 
documentation of pregnancies exposed to levodopa, pramipexole, rotigotine, and ropinirole 
between 1998 and 2011 was evaluated as to their outcome (teratogenicity or fetotoxicity) by the 
Berlin Institute for Clinical Teratology and Drug Risk Assessment in Pregnancy.RESULTSWe were able 
to complete 59 pregnancy outcomes exposed to RLS pharmacotherapy. For specific treatments, the 
numbers of exposed pregnancies/live born children/spontaneous abortions/induced 
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abortions/malformations were as follows: levodopa only: 38/29 (one pair of twins)/3/7/3; 
pramipexole only: 12/9/3/0/0; rotigotine only: 2/2/0/0/0; ropinirole only: 3/2/0/1/0; levodopa 
combined with pramipexole: 3/3/0/0/0; levodopa combined with ropinirole: 1/1/0/0/0. No major 
birth defects were found with any RLS treatment, and three infants exposed to levodopa had minor 
anomalies.CONCLUSIONSIn our small prospective case series, there was no increased risk above 
baseline for major malformations or other adverse outcomes for levodopa and pramipexole. If 
necessary, levodopa treatment may be considered as an alternative to cabergoline, for which safety 
has been well documented in pregnancy. 
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Available  at Sleep medicine -  from Unpaywall  

Abstract:OBJECTIVERestless legs syndrome (RLS) is a common neurologic disorder. Secondary RLS 
includes pregnancy and iron deficiency. Prevalence of RLS in pregnancy ranges from 11% to 27%. We 
aimed to assess the frequency and characteristics of RLS in pregnancy in a Peruvian population and 
to evaluate the possible pregnancy or delivery complications due to RLS.METHODSWe assessed 218 
consecutive expectant mothers at the inpatient clinic of the Hospital San Bartolome in Lima, Peru. 
Assessment was performed by using the standard diagnostic criteria for RLS and by using a clinical 
and diagnostic interview. Questionnaires for RLS severity, idiopathic RLS (IRLS), and excessive 
daytime sleepiness (EDS) according to the Epworth sleepiness scale (ESS) were used. Blood 
examination was performed for hemoglobin and hematocrit. For comparison, RLS patients were 
matched for age and body mass index (BMI) with pregnant women without RLS.RESULTSOut of 218 
patients, 40 (18.4%) fulfilled diagnostic criteria for RLS. In RLS patients, prophylactic iron 
supplementation therapy during pregnancy was less frequently taken (P=.02). Pregnant women with 
RLS had a higher ESS score than pregnant controls (10.6 +/- 3.1 vs 7.6. +/- 3.6; P<.001). Preeclampsia 
was more frequent in RLS (7/40 vs 1/39; P=.03).CONCLUSIONSIn our study, RLS was frequent in 
pregnant Peruvian women, especially in those without prophylactic iron supplementation. RLS 
patients described more EDS. Preeclampsia was more common in RLS. Our study is the first study to 
indicate a possible association between RLS and preeclampsia. 
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33. Characteristics and determinants of restless legs syndrome in pregnancy: a prospective study. 
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Abstract:OBJECTIVEThe aim of this cohort study was to prospectively assess frequency, 
characteristics, and determinants of restless legs syndrome (RLS) in pregnancy and its impact on 
sleep.METHODSPregnant women were prospectively studied in each trimester and 8 weeks 
postpartum. Assessments included interview about RLS symptoms and sleep disturbances; 
standardized sleep-wake questionnaires including the International Restless Legs Syndrome Scale 
(IRLSS) and the Pittsburgh Sleep Quality Questionnaire (PSQI); actigraphic recording of periodic limb 
movements (PLM); and blood tests including levels of hemoglobin, ferritin, and 
estrogen.RESULTSRLS was diagnosed in 58 of 501 women (12%). Positive family history was found in 
37% of women with RLS; 59% reported onset of RLS symptoms before the 20th week; 45% had an 
IRLSS >20 and 100% had a PSQI >5. Hemoglobin levels <11 g/dL were found in 20% of both affected 
and unaffected women in the third trimester. Women with and without RLS had similar hemoglobin, 
ferritin, and estrogen levels. IRLSS and PLM in sleep dropped by more than 50% postpartum in 
women with RLS.CONCLUSIONWe found lower prevalence and earlier onset of symptoms compared 
to previous studies and confirmed significant improvement after delivery. RLS is clinically relevant 
due to severe impact on sleep quality. Genetic factors and smoking, but not ferritin, anemia, or 
estrogen levels, seem to play a role in the pathophysiology of RLS in pregnancy. 
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34. Transient Willis-Ekbom's disease (restless legs syndrome) during pregnancy may be caused by 
estradiol-mediated dopamine overmodulation 
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Abstract:Willis-Ekbom's disease (WED), formerly called restless legs syndrome, is more common in 
pregnant than in non-pregnant women, implying that the physiological and biochemical changes 
during pregnancy influence its development. During pregnancy, many hormone levels undergo 
significant changes, and some hormones significantly increase in activity and can interfere with other 
hormones. For example, the steroid hormone estradiol interferes with the neuroendocrine hormone 
dopamine. During pregnancy, the activity of the thyroid axis is enhanced to meet the increased 
demand for thyroid hormones during this state. Dopamine is a neuroendocrine hormone that 
diminishes the levels of thyrotropin and consequently of thyroxine, and one of the roles of the 
dopaminergic system is to counteract the activity of thyroid hormones. When the activity of 
dopamine is not sufficient to modulate thyroid hormones, WED may occur. Robust evidence in the 
medical literature suggests that an imbalance between thyroid hormones and the dopaminergic 
system underpins WED pathophysiology. In this article, we present evidence that this imbalance may 
also mediate transient WED during pregnancy. It is possible that the main hormonal alteration 
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responsible for transient WED of pregnancy is the excessive modulation of dopamine release in the 
pituitary stalk by estradiol. The reduced quantities of dopamine then cause decreased modulation of 
thyrotropin, leading to enhanced thyroid axis activity and subsequent WED symptoms. Iron 
deficiency may also be a predisposing factor for WED during pregnancy, as it can both diminish 
dopamine and increase thyroid hormone. © 2012 Elsevier Ltd. 
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Abstract:OBJECTIVETo study development of restless legs syndrome (RLS) during and after 
pregnancy, and whether RLS is related to snoring or other pregnancy-related 
symptoms.DESIGNProspective study.SETTINGAntenatal care clinics in the catchment area of 
Linköping university hospital, Sweden.POPULATIONFive hundred consecutively recruited pregnant 
women.METHODSSleep disturbances, including symptoms of RLS and snoring, were assessed with 
questionnaires in each trimester. A complementary questionnaire was sent three years after delivery 
to women experiencing symptoms of RLS during pregnancy.MAIN OUTCOME MEASURESSymptoms 
of RLS in relation to snoring in each trimester.RESULTSSymptoms of RLS were reported by 17.0% of 
the women in the first trimester, by 27.1% in the second trimester and by 29.6% in the third 
trimester. Snoring in the first trimester was correlated to increased prevalence of RLS in all three 
trimesters (p= 0.003, 0.017 and 0.044 in the first, second and third trimester, respectively). No 
correlation was found between RLS and anemia, parity or body mass index. Among the women who 
experienced RLS, 31% still had symptoms three years after delivery. Fifty-eight per cent of those 
whose symptoms had disappeared stated that this happened within one month after 
delivery.CONCLUSIONSSymptoms of RLS progressed most between the first and second trimester. 
Women who snored in the first or second trimester of pregnancy had a higher prevalence of RLS in 
the third trimester, which indicates that snoring in early pregnancy might predict RLS later. 
Symptoms of RLS disappear quite soon after delivery, but about one-third of women with RLS during 
pregnancy may still have symptoms three years after childbirth. 
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36. Restless legs syndrome in pregnancy is a frequent disorder with a good prognosis. 
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Abstract:The aim of this study was to assess the prevalence of restless legs syndrome in pregnancy. 
We distributed a questionnaire to 541 consecutive postpartum patients and received answers from 
251 (46%) women. Of the participants, 34% reported restless legs syndrome in pregnancy. In 97% of 
the women in whom restless legs syndrome had started during the pregnancy, the symptoms 
disappeared within two to three days after delivery. There was no correlation between pregnancy-
related restless legs syndrome and low hemoglobin levels in the first trimester, and the incidence of 
restless legs syndrome was not affected by use of iron supplementation. We conclude that in our 
population, restless legs syndrome in pregnancy is both frequent and transient, occurring in 
approximately one in three pregnancies and typically resolving within a few days after delivery. 
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Abstract:AIMSTo describe the frequency of restless legs syndrome (RLS) in a French population of 
randomly selected women during their third trimester of pregnancy and its evolution up to 3 months 
after delivery and to identify potential factors associated with the improvement of RLS after 
delivery.METHODSA cross-sectional questionnaire survey.RESULTS186 pregnant women living in a 
French town were included. 32% of women were affected by RLS during the third trimester of their 
pregnancy. Multiple pregnancies and iron intake during pregnancy were significantly associated with 
RLS during the third trimester. RLS disappeared after delivery among 64.8% of the women, and by 
less than 2 weeks after delivery in half of them. This improvement after delivery was not associated 
with the number of previous pregnancies, the RLS severity and iron intake during pregnancy, 
peridural anaesthesia, caesarean section, delivery complications, newborn weight, breastfeeding, 
dopaminergic agent intake after delivery, and with the absence of RLS before 
pregnancy.CONCLUSIONSRLS affects one third of pregnant women during their third trimester and 
usually improves after delivery. Although there is no allowed treatment, most of the time only 
counselling and iron status assessment should be provided. 
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Abstract:Objective: Pregnancy is a risk factor for transient restless legs syndrome, which usually 
recovers during the postdelivery period. The goal of the present survey is to investigate whether 
restless legs syndrome during pregnancy represents a risk factor for later development of restless 
legs syndrome. Method(s): A long-term follow-up study, planned as an extension of a previous 
survey on restless legs syndrome during pregnancy, was carried out. After a mean interval of 6.5 
years, 207 parous women were contacted again to compare the incidence of restless legs syndrome 
among subjects who never experienced the symptoms with those who reported restless legs 
syndrome during the previously investigated pregnancy. Result(s): Seventy-four women who 
experienced restless legs syndrome during previous pregnancy, and 133 who did not, were included 
in the study. The incidence of restless legs syndrome was 56% person/year in women who 
experienced the transient pregnancy restless legs syndrome form, and 12.6% person/year in 
subjects who did not, with a significant 4-fold increased risk of developing chronic restless legs 
syndrome in women who presented restless legs in the previous pregnancy. Considering further new 
pregnancies during the follow-up period, the restless legs symptoms reappeared in 58% of the cases, 
while they emerged for the first time in only 3% of women who had never experienced restless legs 
syndrome. Conclusion(s): The transient pregnancy restless legs syndrome form is a significant risk 
factor for the development of a future chronic idiopathic restless legs syndrome form, and for a new 
transient symptomatology in a future pregnancy. © 2010 by AAN Enterprises, Inc. All rights reserved. 

Database: EMBASE 

 

 

 

 

 

 

 

 

 

 

 

 

https://go.openathens.net/redirector/nhs?url=http%3A%2F%2Fovidsp.ovid.com%2Fovidweb.cgi%3FT%3DJS%26PAGE%3Dfulltext%26D%3Dovft%26CSC%3DY%26NEWS%3DN%26SEARCH%3D0028-3878.is%2Band%2B%2275%22.vo%2Band%2B%2223%22.ip%2Band%2B%222117%22.pg%2Bor%2B%2210.1212%2FWNL.0b013e318200d779%22.di


39. Elevated estradiol plasma levels in women with restless legs during pregnancy. 

Author(s): Dzaja, Andrea; Wehrle, Renate; Lancel, Marike; Pollmächer, Thomas 

Source: Sleep; Feb 2009; vol. 32 (no. 2); p. 169-174 

Publication Date: Feb 2009 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 

PubMedID: 19238803 

Available  at Sleep -  from Europe PubMed Central - Open Access  

Available  at Sleep -  from Free Medical Journals . com  

Available  at Sleep -  from Unpaywall  

Abstract:STUDY OBJECTIVESPregnant women have an increased risk of experiencing restless legs 
syndrome (RLS). Aim of this study was to elucidate the relationship between pregnancy-related 
hormonal and metabolic changes and RLS symptomatology.DESIGNBlood measurements and 
overnight polysomnography were performed during the third trimester of pregnancy and again 3 
months after delivery. We investigated blood hormonal levels (estradiol, prolactin, progesterone, 
testosterone, follicle-stimulating hormone [FSH], luteinizing hormone [LH], iron, ferritin, 
hemoglobin) and polysomnographic sleep parameters. Subjective sleep quality and RLS symptoms 
were evaluated using the Pittsburgh Sleep Quality Index (PSQI) and the International RLS study 
group (IRLSSG) rating scale.SETTINGSleep laboratory.PARTICIPANTSTen pregnant women fulfilling 
the IRLSSG criteria for RLS diagnosis and 9 pregnant healthy controls underwent the 
protocol.INTERVENTIONSN/A.RESULTSWomen with RLS showed higher levels of estradiol during 
pregnancy compared to controls (34,211 +/- 6397 pg/mL vs. 25,475 +/- 7990 pg/mL, P<0.05). 
Patients also showed more periodic limb movements (PLMs) before and after delivery, particularly 
during sleep stage 1 and wakefulness (P<0.05). PLMs decreased postpartum in subjects with RLS only 
(P<0.05); sleep efficiency increased in women without RLS and remained unchanged in patients 
(P<0.05). No significant differences were found between groups before or after delivery in plasma 
concentrations of prolactin, progesterone, testosterone, FSH, LH, iron, ferritin or 
hemoglobin.CONCLUSIONSRLS in pregnant women goes along with transiently increased estradiol 
levels and PLM indices suggesting that estrogens play a pathophysiological role for triggering RLS 
symptoms during pregnancy. 
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Abstract:According to epidemiological data, pregnant women have a two or three times higher risk 
of experiencing restless legs syndrome (RLS) than the general population. Current evidence suggests 
that dopaminergic dysfunction, impaired iron homeostasis, and genetic predisposition may be 
involved in the pathophysiology of RLS. Four classes of medications have been used for patients with 
RLS, but pregnancy elicits a therapeutic concern. Although two dopamine agonists, ropinirole and 
pramipexole, have been approved by the FDA for the treatment of RLS and are currently the first-
line treatment for daily symptoms, there is very little information on the teratogenic risks of these 
new medications. Therefore, they are not currently recommended for use during pregnancy. 
Medications with a more extensive safety record in pregnancy include opioids; antiepileptics, such as 
carbamazepine and gabapentin; and certain benzodiazepines. Ruling out iron deficiency should be 
an integral part of a treatment plan for RLS in pregnancy. Before management with medication is 
introduced, every patient should be assessed for iron status with measurement of serum ferritin. 
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Abstract:The occurrence of restless legs syndrome in pregnancy is well known. However, the 
mechanism of this association is unclear. In this study, we aimed to identify the factors that 
predispose women to have restless legs syndrome during pregnancy. A total of 146 pregnant women 
were included in the study. Patients were asked questions regarding demographic characteristics, 
complications of pregnancy, medical therapy (vitamin and iron intake), sleep disorders, muscle 
cramps, and excessive daytime sleepiness. Electroneurography, routine blood biochemistry tests, 
complete blood count, and thyroid function tests were performed and vitamin B12, folic acid, serum 
iron, iron-binding capacity, ferritin, iron saturation, prolactin, estradiol, and progesterone were 
measured. Of the participants, 38 were diagnosed as having restless legs syndrome. In women with 
restless legs syndrome, additional medical problems, night cramps, and excessive daytime sleepiness 
were more frequent. In women without restless legs syndrome, serum hemoglobin levels were 
significantly higher and the use of supplemental iron or vitamins was greater. Among the women 
with restless legs syndrome, progesterone levels were slightly higher but this difference was not 
statistically significant. In summary, in this study, lower hemoglobin levels and supplementation 
deficits of iron and vitamins were found be the risk factors for restless legs syndrome in pregnancy. 

Database: Medline 

https://go.openathens.net/redirector/nhs?url=https%3A%2F%2Fonlinelibrary.wiley.com%2Fdoi%2Ffull%2F10.1002%2Fmds.21291


 

42. Restless legs syndrome and pregnancy. 

Author(s): Manconi, M; Govoni, V; De Vito, A; Economou, N T; Cesnik, E; Casetta, I; Mollica, G; Ferini-
Strambi, L; Granieri, E 

Source: Neurology; Sep 2004; vol. 63 (no. 6); p. 1065-1069 

Publication Date: Sep 2004 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 

PubMedID: 15452299 

Available  at Neurology -  from Ovid (LWW Total Access Collection 2019 - with Neurology)  

Abstract:OBJECTIVETo perform a large and detailed epidemiologic study on restless legs syndrome 
(RLS) during pregnancy and the puerperium.METHODSA structured clinical interview, assessing 
symptoms since the beginning of pregnancy, was performed to a population of 642 pregnant women 
at the time of delivery and at follow-up evaluation (1, 3, and 6 months after delivery). Main 
hematologic tests were also evaluated. A woman was considered affected if she met the 
International RLS Study Group criteria for RLS diagnosis.RESULTSTwenty-six percent of women were 
affected by RLS during their pregnancy. The disease was strongly related to the third trimester of 
pregnancy and tended to disappear reaching the time of delivery. Affected women presented lower 
values of hemoglobin and mean corpuscular volume compared with healthy subjects (both groups 
received the same supplemental iron and folate therapy).CONCLUSIONSPregnancy is associated with 
transient restless legs syndrome. 

Database: Medline 

 

43. Pregnancy as a risk factor for restless legs syndrome. 

Author(s): Manconi, Mauro; Govoni, Vittorio; De Vito, Alessandro; Economou, Nicolas Tiberio; 
Cesnik, Edward; Mollica, Gioacchino; Granieri, Enrico 

Source: Sleep medicine; May 2004; vol. 5 (no. 3); p. 305-308 

Publication Date: May 2004 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article Review 

PubMedID: 15165540 

Abstract:Pregnant women have at least two or three times higher risk of experiencing restless legs 
syndrome (RLS) than the general population. These data come from few epidemiological studies 
finding an 11-27% prevalence of RLS during pregnancy. Women affected by pre-existing RLS often 
complain of worsening symptoms during pregnancy. This is usually a benign form of RLS, with the 
highest degree of severity in the third trimester and a tendency to disappear around delivery. The 
causes of the association between RLS and pregnancy are unknown. The most debated hypotheses 
are: metabolic alterations, with particular regard to iron and folate deficiency; hormonal influences 
related to the increase of prolactin, progesterone and estrogens during late pregnancy; and the 
changing motor habits and psychological state of pregnant women. The importance of folate and 
iron supplementation during pregnancy in preventing RLS is unclear. RLS in pregnant women is 
frequently unrecognized; they are often worried about the symptoms and do not receive an 
adequate explanation by doctors. 
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Abstract:Restless legs syndrome (RLS) is a neurosensory disorder that typically begins in the evening 
and often prevents a person from falling asleep. It has been associated with iron deficiency anemia 
and dopaminergic pathways and is often treated with iron infusion or dopamine agonists. The 
purpose of this secondary analysis of longitudinal data collected on women before, during, and after 
pregnancy is to document the prevalence of RLS during pregnancy, contrast its effect on sleep and 
mood state, and explore the role of folate and iron in the expression of RLS, specifically during the 
third trimester when the syndrome is most distressing. The prevalence increased from 0 during 
preconception to 23% (n = 7) during the third trimester of pregnancy. Only 1 subject continued to 
experience RLS after delivery. Compared with those without complaints of restless legs, those with 
restless legs had low serum ferritin at preconception and significantly lower folate levels during 
preconception and at each trimester. In addition, time to sleep onset was significantly delayed and 
depressed mood was significantly higher in the RLS group. Rather than indicators of iron deficiency 
anemia (serum ferritin, serum iron, and hemoglobin) or pernicious anemia (vitamin B(12)), it was 
reduced serum folate level that was associated with RLS in this sample of pregnant women. Findings 
indicate a need to reconsider recommendations about the normal ranges of serum ferritin and 
serum folate levels during pregnancy to minimize the complaints of restless legs and promote more 
consolidated sleep and better daytime mood state during pregnancy. 
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