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Introduction

Somatoform disorder is defined by presence of multiple 
physical symptoms that suggest a general medical 
condition but is not fully explained by the latter. 
Persistent somatoform pain disorder (SPD) is a subtype 
in which predominant complaint is of persistent, severe, 
and distressing pain; often causing significant physical 
and psychological distress.

The prevalence of restless leg syndrome  (RLS) in the 
general population is estimated between 8% and 18%.[1,2] 

Criteria for the diagnosis of RLS were first proposed 
by the International Restless Leg Syndrome Study 
Group (IRLSSG) in 2003.[3,4] According to these, the urge 
to move the legs, worsening of symptoms with rest or 
inactivity, relief with movement and deterioration during 
evening or night hours compared to daytime are the 
diagnostic of RLS. The diagnosis is further supported by 
a positive family history, periodic limb movement and 
symptomatic improvement with levodopa therapy.[4] The 
symptoms of RLS can either be primary (idiopathic) or 
secondary to causes like iron‑deficiency, end stage renal 
disease, diabetes mellitus, Parkinson’s disease, venous 
insufficiency and even pregnancy.

Literature shows that a considerable proportion of patients 
with SPD has sleep disturbances,[5] and patients with 
sleep disorders have an increased risk of developing 
somatoform symptoms.[1] It has been proposed that 
in spite of its noninclusion in diagnostic criteria, sleep 
disturbances may constitute one of the most important 
dimensions of somatoform disorder besides depression, 
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ABSTRACT

Background: Persistent somatoform pain disorder (SPD) is a condition in which the patient suffers from persistent, 
severe and distressing pain; and from associated physical and psychological distress. While presence of restless leg 
syndrome (RLS) in SPD is understudied, their association might have an impact on general well‑being and quality of 
life (QoL) in SPD. Aims and Objectives: Present study aimed at evaluating the prevalence of RLS in SPD patients 
attending outpatient department services at a tertiary care institute in eastern India. Materials and Methods: Two 
hundred and forty consecutive patients with SPD were screened initially and after applying appropriate inclusion and 
exclusion criteria, 192 subjects (male = 85, female = 107) were included in the study. Severity of RLS was assessed using 
a questionnaire of the International Restless Legs Syndrome Study Group and QoL was measured on QoL Enjoyment 
and Satisfaction Questionnaire‑Short Form (Q‑LES‑Q‑SF). Results: Revealed a 28% prevalence of RLS is in patients 
with SPD, which is much higher than its estimated population prevalence. A larger proportion of those with RLS had 
continuous course of SPD, longer duration of SPD, and higher daytime sleepiness. They also had poorer scores on 
Q‑LES‑Q‑SF, indicating a poorer QoL overall. Discussion and Conclusion: This is the first report, to the best of our 
knowledge, on this aspect from India. While this association between RLS and SPD may have biological explanation 
based on abnormal monoaminergic neurotransmission system, the findings call for more vigilant approach to SPD 
patients in order to improve their QoL and add to their well-being.
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somatic distress and phobic anxiety.[6] Put in this context, 
as RLS occurs predominantly at night and profoundly 
affects sleep, it would be interesting to note its contribution 
to sleep disturbances in SPD. Though there are studies 
substantiating the relationship between SPD and sleep, 
and sleep disturbances and RLS; very few studies have 
been conducted so far to explore the relationship between 
the SPD and RLS.[7] Present study aims to fulfill this void 
by measuring the prevalence of RLS in SPD patients and 
its effect on sleep and quality of life (QoL) in this group.[8]

Materials and Methods

Sample
The present study was a cross‑sectional study conducted 
in a Tertiary Care Teaching Hospital in Eastern India. 
It was approved by the institutional ethics committee. 
Two hundred and forty consecutive patients diagnosed 
for the 1st  time with SPD, diagnosed as per IRLSSG 
criteria,[4] were selected using purposive sampling, and 
those aged 18–60  years and with adequate cognitive 
functions to perform the interview were recruited. 
Subjects with any psychiatric, substance‑related (except 
for tobacco) or medical comorbidities like end stage 
renal disease, diabetes mellitus, Parkinson’s disease, 
venous insufficiency etc., were excluded from the 
study. To exclude iron‑deficiency state, we followed 
a three‑step procedure: All patients were screened 
clinically for pallor, and those with pallor were instructed 
to have their hemogram done. A laboratory diagnosis of 
iron‑deficiency anemia led to their exclusion.

Thirty‑five patients did not meet the inclusion criteria 
or met exclusion criteria. Twenty‑three patients 
did not give valid consent. The study was thus 
completed with 192  patients giving valid informed 
consent. Sociodemographic data were collected, and 
patients were examined clinically using RLS diagnostic 
criteria[4] (IRLSSG) for the occurrence of RLS.

Instruments
The severity of RLS was assessed using the questionnaire 
of the IRLSSG. This scale is a self‑rated instrument which 
rates RLS in the areas of discomfort, need to move and 
relief after moving, sleep disturbance, tiredness during the 
day, severity, frequency, duration, overall effects on daily 
life and resultant mood disturbance on a scale of 1–5. QoL 
in our patients was measured using QoL Enjoyment and 
Satisfaction Questionnaire‑Short Form (Q‑LES‑Q‑SF).[9] 
Higher scores on the QLES‑Q are indicative of greater 
enjoyment or satisfaction. Daytime sleepiness was 
measured on Epworth sleepiness scale (ESS).[10] The ESS 
consists of 8 items, with a 4‑point scale (0–3). A total score 

of 10 or higher suggests excessive daytime sleepiness 
and indicates a sleep disorder. The Cronbach’s alpha of 
this scale was 0.737 indicating good reliability. Finally, all 
these instruments were applied by trained psychiatrists.

Statistical analysis
SPSS‑version  20  (SPSS Inc., IBM Corporation, 
New York, US) was used for statistical analysis. For 
comparisons between the groups, t‑test was used for 
continuous variables and Chi‑square tests were used 
for categorical variables. The relationship between 
QOL, Duration of SPD, RLS score, and other clinical 
characteristics was assessed using Pearson’s correlation 
analysis. Significance was determined at P < 0.05.

Results

Prevalence data
Among 192 study participants, 56 patients (male = 24, 
female = 32) met the IRLSSG diagnostic criteria for RLS, 
whereas 136 patients (male = 61, female = 75) did not. 
Hence the prevalence rate was estimated at 29.16%.

Sociodemographic data
Table  1 describes sociodemographic and clinical 
characteristics of the study subjects. The total 
sample (n = 192) had a mean age of 31.21 ± 9.65 years. 
Majority of the subjects were female  (55%), were 
from the rural background  (64.1%), married  (57.8%) 
and having 9.65 ± 11.44 years of mean education. On 
comparing the non‑RLS and RLS group statistically, 
significant difference was observed for the variables of 
age, residence, marital status and family income. Patients 
with RLS group to were older in age, were predominantly 
from the rural background, were more likely to be 
unmarried, and had higher family income.

Clinical variables
Since we had recruited SPD at first presentation, 
most of our samples were not taking psychotropic 
medications when they were assessed. Out of a total of 
192 subjects, 118 had not taken any medicines for their 
symptoms in last 1‑month, 53 were taking nonsteroidal 
antiinflammatory drugs on an “as‑required” basis, 5 were 
on regular nonsteroidal antiinflammatory medication; 
and 16 were taking antidepressants prescribed by a 
physician (9 tri‑cyclic antidepressants, 5 Selective serotonin 
reuptake inhibitors, 2 Serotonin norepinephrine reuptake 
inhibitors). None of the subjects had taken neuroleptic 
medications in the past. Among the RLS group, 18 patients 
had mild  (1–10) and 48  patient had moderate  (score 
11–20) degree of RLS. Table 1 shows the clinical variables 
and their comparison between RLS and non‑RLS group. 
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Compared to the non‑RLS group, a larger proportion of 
RLS group had a continuous course of SPD (χ2 = 8.943, 
P < 0.01), longer duration of SPD (χ2 = 14.959, P < 0.001), 
poorer QoL as assessed by Q‑LES‑Q‑SF  (χ2  =  10.272, 
P < 0.001), and higher score on ESS suggestive of higher 
daytime sleepiness (χ2 = 6.633, P < 0.001).

Quality of life
To study the QoL raw scores on Q‑LES‑Q‑SF were 
converted to percentage maximum scores  (QLESPER). 
The evaluation of Q‑LES‑Q‑SF life quality scale showed 
that all items and total score of the scale were significantly 
lower in the RLS group [Table 2].

Correlation
The relationship between Q‑LES‑Q‑SF percentage 
maximum scores, clinical features, ESS score and 
IRLSSG scale scores were investigated. Though there 
was a significant difference between the groups in terms 
of QLESPER, it failed to correlate significantly with RLS 
scale score. Both, however, correlated significantly with 
age of presentation and duration of SPD [Table 3].

Discussion

Our results reveal a 29.16% prevalence of RLS is in patients 
with SPD. Earlier studies addressing the prevalence of 
RLS in community samples reported rates between 
0.9% and 8.3% in Asians and 17.7% in Americans.[11‑13] A 
population study of RLS that applied standard diagnostic 
criteria in 15,391 subjects  (≥18‑year‑old) from the 
United States and five European countries  (France, 
Germany, Italy, Spain, and the United  Kingdom) 
reported prevalence of RLS to be 7.2%.[14] Though Asian 
and particularly Indian population studies are sparse 
and few, the study by Rangarajan et al. reported 2.1% 
prevalence of RLS in 1266 urban population sample 
in India.[15] Hence, our finding reports a much higher 
prevalence of RLS in SPD, when compared to the general 
population at large.

In our study, sex‑distribution, education in years, 
monthly income and family history of somatoform 
disorder were not found to differ significantly between 
those patients of SPD with and without RLS. However, 

Table 1: Comparison of sociodemographic and clinical characteristics between those with and without RLS  (n=192)
Variables Number or mean±SD x2/t P

Subjects without RLS (n=136) Subjects with RLS (n=56)
Sociodemographic characteristics

Age 29.15±7.4 36.23±10.1 5.354 0.000***
Sex (%)

Male 61 (44.8) 24 (42.8) 0.064 0.873
Female 75 (55.1) 32 (57.1)

Residence (%)
Rural 79 (58.0) 44 (78.5) 7.229 0.008**
Urban 57 (41.2) 12 (21.4)

Marital status (%)
Married 65 (47.7) 8 (14.2) 33.67 0.000***
Unmarried 71 (52.2) 40 (71.4)
Widowed 0 (00.0) 8 (14.2)

Religion (%)
Hindu 83 (61.0) 29 (51.7) 1.394 0.262
Muslim 53 (38.9) 27 (48.2)

Education (years) 9.08±3.0 11.02±20.7 1.066 0.288
Family income (Rs.) 7941.18±4433.4 11,214.29±9034.1 3.344 0.001**

Clinical characteristics
Family history (%)

Absent 92 (67.6) 43 (76.7) 1.587 0.228
Present 44 (32.3) 13 (23.2)

Course (%)
Intermittent 90 (66.1) 24 (42.8) 8.943 0.004**
Continuous 46 (33.8) 32 (57.1)

Duration (years) 1.474 (±1.0) 6.179 (±3.2) 14.959 0.000***
QLES‑Q‑SF raw 51.426 (±7.0) 40.857 (±4.9) 10.277 0.000***
QLES‑Q‑SF (%) 67.044 (±12.3) 48.589 (±8.2) 10.272 0.000***
ESS 6.3015 (±2.7) 9.410 (±3.3) 6.633 0.000***

*P<0.05, **P<0.01, ***P<0.001, QLES-Q-SF: QLES‑Q‑SF: Quality of life enjoyment and satisfaction questionnaire‑short form, ESS: Epworth sleepiness scale, 
RLS: Restless leg syndrome, SD: Standard deviation
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those with RLS had an older age, longer duration of 
illness, continuous course and had remained unmarried 
at study recruitment; findings that are in agreement with 
available literature in this regard.[16] Interestingly, nearly 
50% with patients with RLS had reported a positive 
family history in past studies, which was not replicated 
in the present study, and we obtained a much lower rate 
of 23%. Though a high heritability of idiopathic RLS has 
been proposed by authors in past,[2,3] our finding may 
be explained on the basis of nondiagnosis of cases in 
families of most of our subjects who came from a rural 
background with poor medical facilities. Rural Indian 
society also has greater tolerance for and acceptance of 
somatic symptoms that might have resulted in lesser 
impairments, further excluding the cases from our 
diagnostic net.

Thus, while we report a much‑higher prevalence 
of RLS in SPD, what might be the neurobiological 
basis of this common association? We suggest that 
this might be due to an underlying disturbance in 
monoaminergic neurotransmission system. During 
chronic pain, glucocorticoid induced monoamine 
depletion may lead to loss of the monoaminergic tone, 

causing a reduction in descending inhibitory impulses 
to the spinal cord causing an intensification of pain 
sensation.[17] Schwartz and others[18] found that low 
levels of 5‑HIAA and tryptophan were related to higher 
pain scores in fibromyalgia patients. There was also a 
tendency of higher pain scores to be related to higher 
serum concentrations of the neuropeptide substance 
P, pointing to the antagonistic interactions between 
substance P  and serotonergic system in nociception. 
Interestingly, monoaminergic dysfunction, especially 
involving the dopaminergic system, is also thought 
to play a role in the pathophysiology of RLS.[19] As 
the dopamine is a prerequisite for the synthesis of 
noradrenaline, dopaminergic dysfunction in RLS affects 
noradrenergic neurotransmission as well. A  normal 
level of norepinephrine may be necessary for opioid 
responsiveness as shown in a recent study.[20] This 
may explain the co‑occurrence of SPD and RLS, and is 
consistent with the fact that opioids have less‑than‑usual 
efficacy in the treatment of chronic somatoform pain.[21]

Another possibility relates to sleep disturbances 
secondary to RLS. Our study found a significantly 
higher ESS score in subjects with RLS, compared to those 
without (P < 0.001). It has been shown in past studies that 
there is a high prevalence of sleep disturbance in SPD,[5] 
with frequent arousals. Nonrestorative sleep might lead 
to metabolic dysfunction of the brain with sleep‑related 
alterations in immunological and neurotransmitter 
functions (serotonin, substance P, endorphins),[22,23] and 
converge on previously mentioned neurotransmitter 
systems. Thus, sleep disturbances might alter physiology 
of pain and fatigue, aggravating SPD and RLS.

Table 2: Comparison of QLES‑Q‑SF item scores between RLS and non‑RLS groups  (independent sample t‑test)
QLES‑Q‑SF items Without RLS (n=136) With RLS (n=56) t P
Q1 Physical health 3.43±0.948 2.32±0.690 7.948 0.000***
Q2 Mood 3.117±0.843 2.267±1.086 5.812 0.000***
Q3 Work 3.051±1.090 2.464±0.830 3.618 0.000***
Q4 Household activity 3.272±0.953 2.857±0.796 2.905 0.004**
Q5 Social relationship 3.301±1.090 3.017±0.863 1.925 0.056
Q6 Family relationship 3.727±1.131 2.767±0.894 5.659 0.000***
Q7 Leisure time activity 3.507±0.869 3.196±0.861 2.259 0.025*
Q8 Ability to function daily life 3.536±0.824 2.839±0.889 5.204 0.000***
Q9 Sexual drive, interest, and/or interest 3.764±1.162 2.767±0.831 5.829 0.000***
Q10 Economic status 3.470±0.950 3.267±0.863 1.379 0.169
Q11 Living/housing situation 3.750±0.858 3.267±1.017 3.346 0.001**
Q12 Ability to get around physically without feeling dizzy 3.102±1.020 2.392±0.984 4.427 0.000***
Q13 Your vision in terms of ability to do work/hobbies? 3.227±1.128 2.517±0.831 4.255 0.000***
Q14 Medication 3.507±0.851 2.660±0.858 6.244 0.000***
Q15 Overall sense of well being 3.647±0.873 2.428±0.759 9.112 0.000***
QLES‑Q‑SF raw score 51.426±7.018 40.857±4.904 10.277 0.000***
QLES‑Q‑SF percentage maximum 67.044±12.349 48.589±8.245 10.272 0.000***
*P<0.05, **P<0.01, ***P<0.001. RLS: Restless leg syndrome, QLES‑Q‑SF: Quality of life enjoyment and satisfaction questionnaire‑short form

Table 3: Pearson’s correlation matrix between 
variables in patients of SPD with RLS  (n=56)
Variable Age 

(year)
Duration 
of SPD

QOL‑Q‑SF RLS 
score

RLS score 0.877*** 0.805** 0.072 ‑
ESS 0.071 0.296** −0.186** −0.156
QLES‑Q‑SF % −0.197** 0.505** ‑ 0.553**
*P<0.05, **P<0.01, ***P<0.001. RLS: Restless leg syndrome, ESS: Epworth 
sleepiness scale, Q‑LES‑Q‑SF: Quality of life enjoyment and satisfaction 
questionnaire‑short form, SPD: Somatoform pain disorder, QOL‑Q‑SF: Quality 
of life‑questionnaire‑short form
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Somatoform disorder itself is an important reason for 
having lower QoL.[16] The presence of RLS seems to 
further worsen the QoL, according to the findings of our 
study. We found on QoL scale that almost in all areas, 
SPD with RLS had a significantly poorer QoL compared 
to those without. While diagnosing RLS is relatively 
simple, this finding calls for a more vigilant approach to 
SPD so as to not miss a diagnosis of coexistent RLS. With 
this caution, we might be able to serve our patients better.

This study had a good sample size of 192 subjects. We 
had also used relatively robust exclusion criteria to rule 
out causes of secondary RLS. As the study center was a 
tertiary care referral facility, subjects were representative 
of the population attending psychiatry outpatient 
department in eastern parts of India. Therefore, findings 
are more or less generalizable to at least this population 
group. Present study is the first to report prevalence of 
RLS in SPD from India to the best of our knowledge. This 
study sheds light on this prevalent but often neglected 
comorbidity that can reduce chances of remission and 
compromise QoL in SPD.

Limitations and future direction
Our study had several limitations. Since we had used 
recall method for data collection, recall biases cannot 
be ruled out. In order to exclude secondary causes of 
RLS like iron‑deficiency states, we relied on clinical 
examination and hemoglobin estimation due to logistical 
constraints at our end. However, a direct measure of 
serum ferritin would have been more robust. Our study 
also lacked a control group, which limits the possibility 
of discussing the findings in relation to a comparable 
healthy population.

While our results are pioneering, large‑sample prospective 
studies with an age‑sex matched healthy control group 
and exclusion criteria based on serum ferritin levels are 
suggested to reach a definitive conclusion on this issue.
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