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Amaç: Huzursuz Bacaklar sendromu sık görülen, uyku ile ilişkili bir 
hareket bozukluğu olup hastalığın ortaya çıkışında D vitamini eksikliğinin 
rolü vardır. Bu çalışmanın amacı gebelerde vitamin D eksikliği ile 
Huzursuz Bacaklar sendromunun prevalansı ve şiddeti arasındaki ilişkiye 
değerlendirmek ve Huzursuz Bacaklar sendromunun uyku üzerine 
etkisini belirlemektir. 
Gereç ve Yöntem: Yüz kırk beş gebe kadın çalışmaya dahil edildi. 
Katılımcılar vitamin D düzeyi düşük olanlar (<20ng/mL) ve normal 
olanlar (≥20 ng/mL) olmak üzere iki gruba ayrıldı. Uluslararası Huzursuz 
Bacaklar Sendromu Çalışma Grubu ve Uluslararası Değerlendirme 
ölçeğine göre gebeler Huzursuz Bacaklar sendromu açısından incelendi. 
Uyku kalitesini ölçmek için Pitssburg Uyku Kalitesi indeksi kullanıldı. 
Gruplar istatistiksel olarak karşılaştırıldı. 
Bulgular: Huzursuz Bacaklar sendromu tanısı D vitamini eksikliği olan 
grupta %58,2, D vitamini yeterli grupta %27,7 olarak belirlendi. Düşük 
vitamin D düzeyleri olan hastalarda Huzursuz Bacaklar sendromu şiddeti 
ve Pitssburg skorları anlamlı olarak daha yüksekti.
Sonuç: Bildiğimiz kadarıyla, bu çalışma gebe kadınlarda D vitamini 
eksikliği ile Huzursuz Bacaklar sendromunun sıklığı ve semptom şiddeti 
arasındaki bağlantıyı ele alan ilk çalışmadır. Bu çalışmanın bulguları, 
huzursuz bacak semptomları olan gebe kadınlarda D vitamini eksikliği 
değerlendirmesinin gerekliliğini gösterebilir.
Anahtar Kelimeler: Gebelik, Huzursuz Bacaklar sendromu, D vitamini, 
uyku kalitesi

Objective: Restless Legs syndrome is a common sleep-related movement 
disorder, and vitamin D deficiency is claimed to play a role in the 
emergence of the disease. This study aimed to evaluate the relationship 
between vitamin D deficiency and the prevalence and severity of Restless 
Legs syndrome, as well as assess the effects of Restless Legs syndrome on 
sleep quality during pregnancy.
Materials and Methods: Overall, 145 pregnant women were enrolled 
in the study. Participants were divided into the following two groups 
based on serum 25 (OH) vitamin D levels: low (<20 ng/mL) and normal 
(≥20 ng/mL). The pregnant women were screened for Restless Legs 
syndrome by using the diagnostic criteria of the International Restless 
Leg Syndrome Study Group Rating scale. Pittsburg Sleep Quality 
index was used to evaluate sleep quality. The groups were compared 
statistically.
Results: Overall, 58.2% of patients in the vitamin D deficient group and 
27.7% in the vitamin D sufficient group were diagnosed with Restless 
Legs syndrome. Notably, Restless Legs syndrome severity and Pittsburg 
scores were significantly higher in patients with low vitamin D levels.
Conclusion: To our knowledge, this is the first study to address the link 
between vitamin D deficiency and the frequency and symptom severity 
of Restless Legs syndrome in pregnant women. The findings of this 
study indicate the need to evaluate vitamin D deficiency in pregnant 
women with restless legs symptoms.
Keywords: Pregnancy, Restless Legs syndrome, vitamin D, sleep quality
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Introduction

Restless Legs syndrome (RLS) is a chronic, progressive movement 
disorder characterized by an irresistible urge to move the legs 
accompanied by the abnormal sensations. Two forms of this 
disorder are identified. Primary disease is idiopathic, secondary 

form is accompanied by various conditions like pregnancy, iron 

deficiency, end-stage renal disease or neuropathy. Both forms 

have the same symptoms and diagnostic criteria (1). RLS is 2-3 

times more common in pregnancy than general population 

which is considered as a major cause for secondary RLS (2).
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According to prevelance studies, a sizeable number of pregnant 
women were found to be suffering from RLS (10-34%) and it is 
the most common movement disorder in pregnancy, peaks in 
the third trimester. Severity of RLS and sleep disturbance caused 
by RLS are also more prominent in the last trimester (3-6). Prior 
reports suggest that the age, number of previous pregnancies, 
hormonal factors (prolactin, progesterone, estrogens), 
psychomotor/behavioral factors, genetic predisposition, anxiety 
and metabolic factors (decreased folate and iron levels) may 
be the most important risk factors for development of RLS in 
pregnant women. A few studies also demonstrated that vitamin 
D deficiency is also associated with RLS in adults (7-9).
Vitamin D is essential for the appropriate neuronal function and 
dopaminergic neurotransmission (10), this neural mechanism 
explains the development of RLS in vitamin D deficiency. The 
existing data also indicates that RLS is linked to an increased 
incidence of sleep deprivation leading to adverse outcomes, 
preeclampsia, birth complications and depressed mood (11-15).
The diagnosis of RLS is based on clinical symptoms. International 
RLS Study Group (IRLSSG) has modified the diagnostic criteria 
for RLS in 2011, suggesting five key criteria which should all be 
present (16,17).
RLS is commonly associated with pregnancy and the symptoms 
impact sleep and life quality negatively (4). In this study, we 
aimed to assess the relationship between vitamin D deficiency 
and the prevalance and severity of RLS and to evaluate the 
effect of RLS on sleep quality.

Materials and Methods 

This cross-sectional study was conducted in an obstetrics clinic 
to evaluate the presence of RLS in pregnant women. A total 
number of 145 women who attented to an obstetric clinic for 
routine exam for pregnancy in each trimester was enrolled into 
this study. The inclusion criteria were: being 18 years or older 
without radiculopathy, plexopathy, polyneuropathy, peripheral 
nerve lesions and vascular diseases. Epidemiological and clinical 
data of the patients such as age, pregnancy week, comorbid 

diseases, smoking status and laboratory parameters including 
serum 25-hydroxy (OH) vitamin D, calcium, ferritin, and thyroid 
function tests were recorded. An obstetrician interviewed all 
the participants and collected social and labaratory data while 
another obstetrician consulted patients to a neurologist and the 
patients were evaluated according to IRLSSG diagnostic criteria.
The diagnosis of RLS was made if the patients were met 
all of the following criteria: 1) the urge to move the legs 
usually accompanied or caused by uncomfortable, unpleasant 
sensations in the legs, 2) symptoms begin or worsen during 
rest or inactivity, 3) worsening symptoms with rest, relief of 
the symptoms on movement of the limbs, return of symptoms 
on cessation of the movements, 4) symptoms only occur or 
are worse in the evening or night than during the day, 5) the 
occurrence of these features are not accounted for as symptoms 
primary to another medical condition (16,17). 
Pittsburg Sleep Quality index (PSQI) was used to determine 
sleep quality. The participants that diagnosed with RLS were 
also screened by IRLSSG Disease Severity scale. Patients were 
divided into two groups: patients with low 25 (OH) vitamin 
D (<20ng/mL) (n=98) (group 1) and normal 25 (OH) vitamin 
D levels (≥20 ng/mL) (n=47) (group 2). We state that this 
study was approved by an ethics committee (2017/143) and 
informed consent was obtained from all study participants. 

IRLSSG Disease Severity Scale

The Disease Severity scale developed by IRLSSG consists of 10 
questions. Each questions are rated between 0-4, none to very 
severe. The first 5 questions address the severity of symptoms 
and the last 5 questions were directed to the effects of RLS 
on daily life activities. The total score reflects the severity of 
the disease. The maximum score is 40 and the scale is graded 
as 1-10 mild, 11-20 moderate, 21-30 severe, and 31-40 very 
severe symptoms. 

Pitssburgh Sleep Quality Index

The Pittsburgh Sleep Quality Index is an effective instrument 
which is widely used to determine the quality of sleep over a 
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Table 1. Socio-demographic and Clinical Characteristics of Study Groups

Group 1 (n=98)
N % 

Group 2 (n=47)
N %

p

(Mean ± SD) (Mean ± SD)

Age 27.0±6.1 28.1±5.1 0.248

Number of previous pregnancies 1.8±1.0 1.6±0.9 0.238

Gestational week 27.0±10.9 27.6±6.9 0.504

Pre-pregnancy smoking history 8.1% (n=8) 10.6% (n=5) 0.757

Hemoglobin (g/dL) 11.5±1.4 11.7±1.1 0.544

Ferritin (ng/mL) 25.2±8.8 26.6±7.5 0.097

T4 (ng/dL) 1.2±0.5 1.2±0.3 0.450

TSH (µIU/l) 2.2±2.1 2.2±1.4 0.436

Calcium (mg/dL) 8.8±0.5 9.0±0.7 0.132

IRLSSG Rating Scale score (n=70) 17.5±7.2 11.1±6.5 0.007

Total score of PSQI 6.6±5.0 3.3±3.7 <0.001

Mean ± SD: Mean ± standard deviation, T4: Thyroxine hormone, TSH: Thyroid-stimulating hormone, IRLSSG: International Restless Leg Syndrome Study Group, PSQI: 
Pittsburgh Sleep Quality index
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1-month time interval. It measures seven domains: subjective 
sleep quality, sleep latency, sleep duration, habitual sleep 
efficiency, sleep disturbances, use of sleep medication and 
daytime dysfunction. A cutoff score of 5 discriminates between 
those with “good” and “poor” sleep (18).

Statistical Analysis

Data were analyzed by the SPSS 23.0 statistics program. In 
comparisons between groups, Mann-Whitney U test was 
used for continuous variables, the chi-square test was used 
for categorical variables and the correlation analysis was done 
by the Spearman’s test. A probability level below 0.05 was 
considered as statistically significant.

Results

There were 98 participants in group 1 and 47 participants 
in group 2. There was no considerable difference between 
two groups regarding age, number of previous pregnancies, 
gestational week, pre-pregnancy smoking history and 
concomitant diseases between two groups. Serum hemoglobin, 
ferritin, tyroxin and calcium levels were found to be similar in 
both groups (p>0.05). Table 1 shows the data of parameters 
of the groups with low and normal serum 25 (OH) vitamin D 
levels.
Diagnosis for RLS was made in 57 (58.2%) out of 98 in vitamin 
D deficient group (group 1) and 13 (27.7%) out of 47 in 
vitamin D sufficient group (group 2) (Table 2). The mean 
IRLSSG severity score for group 1 was 17.5±7.2 in group 1, 
while it was 11.1±6.5 in group 2. 
RLS severity according to IRLSSG rating scale was significantly 
higher in group 1 (p=0.001) (Table 3). RLS was graded as 
severe to very severe in 25.2% of group 1. The mean PSQI was 
significantly higher in group 1 indicating poor sleep (p<0.001). 
62.2% (n=61) of group 1 had high PSQI , this rate was 14.9% 
(n=7) in group 2. The mean PSQI score was 6.6±5.0 in group 1 
and 3.3±3.7 in group 2 (Table 2).

The correlation between total PSQI scores and RLS severity 
scores of pregnant women was also examined and a statistically 
significant, positive correlation was found (p<0.001) (r=0.519).

Discussion

RLS is the most common movement disorder of pregnancy 
but it is neglected despite of the frequent complaints of sleep 
deterioration in pregnancy. Various factors are thought to 
contribute to the pathogenesis of RLS in pregnancy, but the 
underlying mechanism remains unclear. Dietary, hormonal, 
physiological and genetic factors may be predispositions of RLS 
formation. 
Researchers have indicated that vitamin D increases the 
levels of dopamine in the brain and protects dopaminergic 
neurons against several toxins. Vitamin D deficiency may 
cause an imbalance of dopamine levels. Neuroprotective and 
immunomodulatory effects of this hormone may be considered 
in the pathology of neurodegenerative and neuroimmune 
diseases (19). Vitamin D inhibits nitric oxide synthesis, 
upregulates enzymes in glutathione and neurotrophin synthesis, 
regulates neuronal calcium levels, synthesis neurotrophic factors 
and protects neuronal integrity (19,20). The neural functions 
of vitamin D in RLS are engrossing. In addition, the role of 
vitamin D was further substained with increased concentration 
of vitamin D binding protein in cerebrospinal fluid in patients 
with RLS. This finding also supports the role of vitamin D in the 
occurence of RLS (21). On the other hand, RLS patients exhibit 
an altered dopaminergic profile in the putamen and substantia 
nigra compared with controls (20,22-25).
Literature suggests that age, number of pregnancies, folate, iron 
supplementation and ferritin levels are all related with higher 
prevelance of RLS in pregnancy (3). Although there is convincing 
evidence for a role of vitamin D in the pathophysiology of RLS in 
non-pregnant adults, this relationship is not assessed previously 
and there is insufficient evidence to recommend vitamin D 
treatment during pregnancy or lactation to prevent RLS (26). 
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Tablo 2. Comparison of Restless Legs syndrome presence and total Pittsburgh Sleep Quality index scores between groups 

RLS (-)
n (%)

RLS (+)
n (%)

PSQI: 0-5
n (%)

PSQI>5
n (%)

Group 1 41(41.8) 57 (58.2) 37 (37.8) 61 (62.2)

Group 2 34 (72.3) 13 (27.7) 40 (85.1) 7 (14.9)

Total
 75 (86.9)
 p=0.001

70 (13.1)
 p=0.001  

77 (53.1) 
 p<0.001 

68 (46.9) 
 p<0.001

Table 3. Comparison of Restless Legs syndrome severity between groups (n=70)

RLS severity:
mild-moderate
n (%)

RLS severity:
severe-very severe
n (%)

p

Group 1  45 (75.0) 12 (25.0)

0.001
Group 2 13 (100.0) 0 (0.0)

Total 58 (79.2) 12 (20.8)

RLS: Restless Leg syndrome
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In our study; RLS diagnosis was 27.7% in vitamin D sufficient 
group which is similar to prevelance studies while RLS diagnosis 
was 58.2% in vitamin D deficient group. 
Vitamin D levels and RLS association is evaluated in a few studies 
among non-pregnant population. Atalar recently conducted a 
study with 152 patients diagnosed with RLS and evaluated 
outcomes in two different groups: those who were vitamin 
D deficient (levels less than 20 ng/mL) and those who were 
vitamin D sufficient, as in our study. This study also revealed 
that vitamin D deficiency is one of the risk factors of RLS 
development in adults. In vitamin D deficient group; the mean 
IRLSSG Rating scale score was higher and poor sleep quality 
was evident (27). Similarly, our vitamin D deficient group’s 
mean IRLSSG Severity scale score was higher with a poorer sleep 
quality. Another study compared the serum vitamin D levels of 
RLS patients and matched controls to explore the correlation 
between the serum vitamin D levels and the disease severity. 
They have reported a significant inverse correlation between the 
vitamin D levels and disease severity of RLS in females (p=0.01) 
(7). Furthermore, results of a study by Oran et al. (8) support 
an association between vitamin D deficiency and RLS in terms of 
dopaminergic dysfunction. Wali et al. (9) analyzed patients who 
had primary RLS and assesed syptoms before and after vitamin 
D treatment. IRLSSG Severity scores were significantly improved 
(p=0.002) indicating that vitamin D supplementation improves 
the severity of RLS symptoms.
RLS may lead to many negative consequences for pregnant 
woman. In this study, we analyzed sleep quality. Pregnant 
woman need adequate sleep quality otherwise, sleep disruption 
may have a negative impact on pregnants’ health and fetal 
development (28-31). An internet based survey indicates that 
76% of women suffers from poor sleep quality across all months 
of pregnancy (32). RLS is an underdiagnosed sleep disorder 
which leads to excessive daytime sleepiness, fatigue, low quality 
of life have been shown in many previous studies (33,34). A 
cohort study examined sleep disturbances among pregnant 
woman and RLS was found to be the only factor associated 
with long-increasing trajectory and sleep disorders (35). RLS 
affects both sleep onset and duration. Thus far, Kızılırmak et al. 
(36) found insomnia prevelance 52.2% in women participating 
in their study and reported RLS as third common reason for 
insomnia in pregnancy. In a large cohort, RLS was significantly 
associated with poor sleep quality, poor daytime function and 
excessive daytime sleepiness. In our study; 62.2% of vitamin D 
deficient group and 14.9% of vitamin D sufficient group had 
high PSQI. The positive correlation between PSQI scores and RLS 
Severity scores of pregnant women was statistically significant. 
Compared with several studies our findings demonstrate 
an important role for RLS in poor sleep quality that may 
adversely affect pregnancy. This correlation was stronger in the 
vitamin D deficient group attributed to impaired dopaminergic 
dysfunction (37). 

Study Limitations

Major strength of this study is that we compared two groups 
according to RLS prevelance and sleep quality. Exclusion criteria 

might have provided help to investigate the role of vitamin D in 
the development of RLS. This study was conducted in a region 
with a high prevelance of vitamin D deficiency and significant 
results of our study can also be related to this circumstance. 
RLS was diagnosed in about nearly half of the total sample, 
this rate is higher than previous studies. This can be explained 
with the fact of endemic vitamin D deficiency and that most 
of the patients were vitamin D deficient. Another limitation of 
this research is the apparently limited number of control group. 

Conclusion

While various studies have investigated the relationship 
of vitamin D depletion and RLS prevalance in adults, this 
relationship was not demonstrated in pregnant women clearly. 
Vitamin D deficiency was regarded as a contributor to the 
pathogenesis of RLS during pregnancy in only a review (3). Our 
study also revealed an inverse association between 25 (OH) 
vitamin D plasma concentrations and IRLSSG severity scores 
in pregnant women. Large randomized controlled trials need 
to be conducted in order to increase the understanding of the 
effects of vitamin D supplementation on RLS.
The high prevelance of RLS in pregnant women can significantly 
impact the health and well-being however, it is often 
underestimated. RLS is also associated with serious impairment 
in sleep quality, may worsen the course of pregnancy and 
interferes with health related quality of life. Obstetric health 
care providers should be aware of detecting women at risk 
for RLS, measure serum vitamin D levels during labarotory 
investigations and diagnosed patients should receive adequate 
information and reassurance by clinicians. 
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