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Abstract

Background: Restless legs syndrome (RLS) is a type of movement disorder with strong importunate movement of legs during rest
or inactivity. Twitching of muscle is experienced at night that disturbs patients’ sleep. This syndrome is more prevalent among
patients with multiple sclerosis (MS). Hence, this study aimed to investigate the association between restless legs syndrome and
sleep disturbances in patients suffering from MS.
Methods: This cross-sectional study was conducted from May to September 2016 in Qazvin, Iran. Participants were 118 patients with
MS referring to the multiple sclerosis association. Data were collected using a demographic questionnaire, expanded disability
status scale (EDSS) to screen and assess the intensity of restless legs syndrome, and Pittsburgh sleep quality index to investigate sleep
disturbance. Descriptive and inferential statistics including independent T test, 2 test, and stepwise logistic regression analysis were
used for data analysis.
Results: RLS was diagnosed in 56.8% of the participants. The score of sleep quality was above 6 indicating poor sleep quality in the
patients. However, the mean score of PSQI was significantly higher in patients suffering from restless legs syndrome compared to
the healthy people (14.43 ± 2.2 and 11.43 ± 2.2, respectively; P < 0.001).
Conclusions: RLS is a prevalent disorder in MS patients leading to sleep disturbances. Therefore, the assessment, diagnosis, and
implementation of appropriate interventions to improve patients’ sleep quality are required. Such interventions also can improve
patients’ health status and quality of life.
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1. Background

Sleep is a circadian cycle with a complex biological pat-
tern. Sleep disturbances can have detrimental effects on
the immunity system, wound healing, emotional and cog-
nitive functions, functional status, and stress levels (1-3).
Delay in patient’s recovery, increase in the severity, mortal-
ity, and morbidity of diseases, and doubling the number of
hospital admissions per month are some consequences of
sleep disturbances (4, 5).

Sleep disturbances or insomnia syndrome are defined
as below: experience of more than three nights of insom-
nia through a week, difficultly in falling asleep or awaken-
ings for more than 30 min during night time, impaired
sleep efficiency with less than 85% time spent in bed for
sleep, impaired daily functions, and considerable distress
(6). Insomnia, breathing problems in sleep, disorders re-
lated to circadian rhythm, restless legs syndrome, nar-
colepsy, and rapid eye movement (REM) are common sleep

disorders among patients with multiple sclerosis (MS) (7).

Risks of comorbidity associated with sleep problems
are higher in MS. Bamer et al. (2008) reported more sleep
difficulties among patients with MS compared to the gen-
eral population. In addition, with a prevalence of 51.5%of
moderate to severe sleep disturbances, women with MS ap-
peared to be at a higher risk compared to men (8). Brass et
al. (2010) reported less sleep disorders in the general popu-
lation in comparison with patients with MS. In addition, it
might present as fatigue, which is the most prevalent and
weakening symptom of MS (7).

Restless legs syndrome (RLS) is known as a substantial
cause of sleep disturbance in many neurological disorders
(9). RLS refers to a neurological condition in which the pa-
tients are urging to move legs. Simultaneously they have a
sense of inconvenience in legs (10). Patients feel this sense
especially in the evening or at night when they are at rest
or inactive. Moving legs is a typical way to relieve these sen-
sations (11).
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RLS is most often associated with several medical con-
ditions including renal failure, iron deficiency, diabetes,
pregnancy, neuropathies, rheumatoid arthritis, Parkin-
son’s diseases, myelopathies, spin cerebellar ataxias, and
intake of specific drugs such as antagonists of dopamine,
lithium, and antidepressants (12). Among neurologic dis-
orders, RLS is associated significantly with MS particularly
in persons with severe sensory and pyramidal disabilities.
It is believed that the correlation of inflammatory damage
with MS may lead to a secondary RLS (13). Higher rate of
RLS in MS patients versus the control group was reported
in some studies (12-14). Nevertheless, Gomez et al. (2007)
did not report any statistical difference in the prevalence
of RLS when comparing two groups of MS and control (15).

A few studies have assessed the association between
sleep quality and RLS in patients suffering from MS. Mor-
eira et al. (2008) showed associations between fatigue,
sleep quality, clinical disabilities, and RLS among patients
with MS (16). Li et al. (2012) also studied the association
between RLS, other sleep disorders, and MS in a group
of women. They reported that the prevalence of daytime
sleepiness and RLS was significantly higher among women
with MS (17). Given variations in RLS prevalence in different
populations, this study was designed to investigate the as-
sociation between RLS and sleep difficulties in a group of
patients with MS.

2. Methods

2.1. Study Design and Participants

This cross-sectional study was implemented from May
to September 2016 on MS patients. The participants were
the members of MS association in Qazvin, Iran. The follow-
ing criteria were used to exclude the patients: other neuro-
logic disorders, pregnancy, specific diseases related to or
induced by RLS, previously or currently being treated by
clonazepam, using agonists of dopamine (except for the di-
agnosis of RLS), being treated by anti-dopaminergic (neu-
roleptic) compounds, and having history of abusing drug
or alcohol. Patients with the recent diagnosis of MS (within
1 year prior to the study), having clinical relapse of MS re-
cently (about three months prior to the study), and be-
ing treated with steroids during the last 3 months prior to
the study were excluded, as well. No specific limitations
were considered with regard to the chronic treatment of
MS such as interferon, cyclophosphamide, or azathioprine.
According to above-mentioned criteria, 118 out of 270 pa-
tients from the MS association were eligible to enter the
study.

2.2. Data Collection

Patients were interviewed to collect data in the MS as-
sociation. The criteria of international restless legs syn-
drome study group were used for data collection. RLS and
its severity were determined using international restless
legs syndrome rating scale (EDSS). The Pittsburgh sleep
quality index (PSQI) was used to assess sleep quality. In
addition, patients’ demographic characteristics including
age, gender, education level, marital status, work status,
and duration of disease were recorded. The expanded dis-
ability status scale was used to assess patients’ disability
status.

2.3. Intensity of MS

The EDSS (18) is the standard questionnaire in clinical
trials and clinical practice to measure the progression of
disease and the degree of neurological impairments. In
this study, EDSS self-reporting version was used. The re-
sults obtained from this version have shown a strong corre-
lation with those of the scale administered by physicians.
In addition, this version has had a similar inter-rater re-
liability to two physician-administered ones (19). Accord-
ing to EDSS, patients’ functions are divided into eight func-
tional systems of cerebellar, pyramidal, brainstem, cere-
bral, sensory, bowel and bladder, visual, and others. Each
functional system is graded based on having impairment,
and then the scores are summed across these systems. The
total score gained from this scale ranges from 0 to 10. The
score zero means the patient did not have any neurologi-
cal abnormality, and the score 10 means the patient died of
MS. The scores between 0.0 - 4.0 were categorized as mild
impairment, scores of 4.5 - 6.5 as moderate impairment,
and scores of 7.0 - 9.5 as advanced impairment of MS. A pa-
tient with mild severity was ambulatory and independent;
this patient was able to walk more than 500 m without aid
or rest. Patients whose disease was categorized as moder-
ate severity had limited daily activities. Patients with ad-
vanced impairment were restricted to a wheelchair (20).

2.4. The Assessment RLS

RLS was assessed based on the criteria suggested by
the international restless legs syndrome study group (9) as
follows: “Do you have unpleasant legs sensations such as
crawling, paresthesia or pain combined with motor rest-
lessness and an urge to move?” to answer this question,
a Likert scale of no, less than once per month, 2 - 4 times
per month, 5 - 14 times per month, and more than 15 times
per month was used. Those who answered ‘yes’ continued
to the following questions: 1) do symptoms happen only
when you are resting and does it improve by moving? and
2) do you experience worsening of these symptoms in the
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evening and at night compared to the morning? RLS was
considered when a participant reported having symptoms
for five times per month and answered ‘yes’ to the follow-
ing questions.

The international restless legs syndrome rating scale
was used to assess the intensity of RLS (21). This question-
naire had ten items with a 5-point Likert scale. When pa-
tients’ scores were 0-10, severity was considered as being
mild while moderate severity was assumed when patients
had scores of 11 to 20. Scores of 21 to 30 were interpreted as
severe RLS, and scores of 31 to 40 meant having very severe
RLS.

2.5. Assessment of Sleep Quality

Quality of sleep was assessed using PSQI. Patterns and
quality of sleep in adults can be measured using PSQI. It
differentiates ‘poor’ from ‘good’ sleep quality through the
measurement of sleep latency, sleep duration, subjective
sleep quality, habitual sleep efficiency, sleep disturbances,
use of sleep medications, and daytime dysfunction over
the last month. Sleep was assessed using a Likert scale from
0 to 3 in the seven mentioned aspects. Patients could ac-
quire scores 0 to 21 on this scale. Having higher scores indi-
cated lower sleep quality and scores above six meant poor
sleep quality.

In this study, questionnaires were used that had been
translated to Persian and their psychometric properties
had been studied in previous studies. Soleimany et al.
(2007) and Ghanei et al. (2011) assessed the validity and re-
liability of the Persian version of the PSQI and reported a
reliability coefficient of 0.84 and 0.94, respectively (22, 23).
The reliability coefficient reported for the Persian version
of the international restless legs syndrome rating scale was
0.95 (24). Habibzade et al. (2011) studied the psychometric
properties of international restless legs syndrome rating
scale and the PSQI and reported Cronbach’s alpha coeffi-
cients of 0.90, 0.97, and 0.83, respectively (25). Moreover,
the reliability of these questionnaires was assessed in this
study. PSQI and international restless legs syndrome rating
scale had Cronbach’s alpha coefficients of 0.81 and 0.87, re-
spectively.

2.6. Ethical Issues

The aim of the study was explained to the patients be-
fore conducting interviews and they were free to partici-
pate in this study. They were ensured regarding anonymity
and confidentiality of the data. They could withdraw
from the study at any time without being penalized. Only
patients who signed an informed consent form were in-
cluded in this study.

2.7. Data Analysis

Data were analyzed using Statistical software package
SPSS version 16. Independent T-test was used to compare
continuous variables between patients with and without
RLS, and the Chi square test was used to analyze categori-
cal variables. In order to examine association of RLS with
demographic and clinical variables, stepwise logistic re-
gression analysis was performed. Odds ratios and 95% con-
fidence interval were computed. The dependent variable
was affection of RLS categorized as without RLS and with
RLS. The independent variables in the model were age, gen-
der, educational status, marital status, working status, MS
duration, MS severity, and total score of PSQI. Significance
level was set at 0.05 to analyze the data.

3. Results

118 patients were eligible for enrolment in the study.
67 patients (56.8%) had RLS. The majority of participants
(67.8%) were female and 63.6% were single. Demographic
variables between patients with and without RLS were not
statistically different (Table 1).

The mean duration of MS was significantly different be-
tween the two groups (3.41 vs. 2.25 years, P < 0.007 in pa-
tients with and without RLS). The intensity of MS or MS-
related disability was detected as three levels of mild, mod-
erate, and severe. No very severe case was reported. The
intensity of MS was not significantly different between the
groups (Table 2).

The total scores of sleep quality were above 6 for both
groups, indicating a poor quality of sleep among partici-
pants. The mean scores of sleep quality were significantly
different between the patients with and without RLS (14.43
± 2.2 vs. 11.43 ± 2.2, respectively, P < 0.001). The compar-
ison of the PSQI dimensions showed that sleep duration,
sleep latency, sleep disturbances, and daytime dysfunction
were significantly different between the groups (P < 0.05)
(Table 3).

The RLS severity among the patients was as follows:
41.8% with mild, 38.2% with moderate, 14% with sever, and
6% with very sever RLS. Nevertheless, two groups had no
statistically significant difference according to the sever-
ity of RLS, sleep quality (P = 0.37), intensity of MS (P = 0.81),
and demographic variables. However, association between
MS duration and suffering from RLS was significant (P =
0.007).

Regression analysis revealed that RLS was associated
with MS duration (P < 0.003, OR = 1.651, 95% CI = 1.183 -
2.306), MS Severity (P < 0.015, OR = 0.383, 95% CI = 0.178 -
0.827), and total score of PSQI (P < 0.001, OR = 1.93, 95%CI =
1.481 - 2.537). Odds of RLS significantly increased by higher
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Table 1. Comparison of Demographic Characteristics of Patients with MS Regarding Their RLS Status (n = 118)a

Variable Having RLS or Not? P Value

With RLS Without RLS

Age, y 26.28 ± 6.75 24.80 ± 4.68 0.163

Gender
Male 23 (34.3) 15 (29.4)

0.571

Female 44 (65.7) 36 (70.6)

Marital status
Single 38 (56.7) 37 (72.5)

0.077

Married 29 (43.3) 14 (27.5)

education level
Diploma 43 (64.2) 36 (70.6)

0.463

Bachelor or higher 24 (35.8) 15 (29.4)

Working status

Employee 9 (13.4) 2 (3.9)

0.32

Housewife 16 (23.9) 19 (37.3)

Student 5 (6.5) 5 (9.3)

Private business 4 (6) 4 (7.8)

Unemployed 33 (49.3) 22 (43.1)

Abbreviation: RLS, restless legs syndrome.
a Values are expressed as mean ± SD or No. (%).

Table 2. Comparison of Clinical Characteristics of Patients with MS Regarding Their RLS Status (n = 118)a

Variable Having RLS or Not? P Value

With RLS (N = 67) Without RLS (N = 51)

MS duration, y 3.41 ± 2.83 2.25 ± 1.2 0.007

MS Severity

Mild 29 (43.3) 14 (27.5)

0.118Moderate 27 (40.3) 22 (43.1)

Sever 15 (29.4) 11 (16.4)

Abbreviation: RLS, restless legs syndrome.
a Values are expressed as mean ± SD or No. (%).

Table 3. Comparison of the PSQI Dimensions Between Patients with MS (N =67) and
Without (N = 51) RLSa

Sleep Dimensions of the PSQI With RLS Without RLS P Value

Subjective quality of sleep 1.61 ± 1.02 1.35 ± 1.05 0.183

Sleep latency 1.68 ± 0.89 1.21 ± 0.94 0.007

Sleep duration 1.73 ± 0.9 1.01 ± 0.88 0.001

Habitual sleep efficiency 3 ± 0 3 ± 0 -

Sleep disturbances 1.98 ± 0.32 1.66 ± 0.55 0.001

Use of sleeping medication 1.74 ± 1.11 1.29 ± 1.15 0.34

Daytime dysfunction 2.61 ± 0.57 1.88 ± 0.71 0.001

Total score of the PSQI 14.43 ± 2.2 11.43 ± 2.2 0.001

Abbreviation: RLS, restless legs syndrome.
aValues are expressed as mean ± SD.

scores of PSQI (poorer quality of sleep) and longer duration
of MS whilst it decreased by higher MS severity (Table 4).

4. Discussion

While RLS is a common cause of sleep disturbances,
it is rarely diagnosed. Patients often do not seek medical
care or mistakenly attribute their symptoms to anxiety and
stress. Therefore, misdiagnosis is one of the most impor-
tant barriers to epidemiological studies regarding RLS (26).
Our result showed that 56.8% of the MS patients suffered
from RLS, too. However, other studies reported a preva-
lence of 13.3 to 47.5% (7, 13, 14). Due to ethnological differ-
ences, the existence of predisposing factors, environmen-
tal factors such as geographical position and methodolog-
ical limitations such as sample size may lead to great in-
consistency in reported prevalence of RLS in different pop-
ulations and settings (25). The possible reason for higher
prevalence of RLS found in this study might be due to pre-
cise inclusion/exclusion criteria of the present study.

Association of RLS with quality of sleep was signifi-
cant in this study, which shows that patients with RLS had
higher scores of sleep disturbances (P < 0.001). This is con-
sistent with previous studies. For instance, Manconi et al.
(2008) reported that sleep disorders and the use of sleep
pills are more prevalent among patients with MS suffering
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Table 4. Logistic Regression Model of Influencing Variables on RLS

Variable B OR 95% Confidence Interval P Value

Lower Upper

MS duration 0.502 1.651 1.183 2.306 0.003

MS Severity -0.959 0.383 0.178 0.827 0.015

Total score of PSQI 0.662 1.938 1.481 2.537 0.001

from RLS (P < 0.05). They emphasized a significant associ-
ation between RLS and sleep quality among patients with
MS (13). In another study, Holmes et al. (2007) reported that
out of 152 patients suffering from RLS, 79% experienced
sleep disturbances (27). In addition, Moreira et al. (2008)
found that RLS is significantly associated with sleep qual-
ity, sleep disturbances, and excessive daytime sleepiness
(P = 0.02) (16). Moreover, Li et al. (2012) reported that the
prevalence of RLS and daytime sleepiness is significantly
higher among women who suffer from MS and the risk of
developing RLS in the future are higher in this group, as
well (17). Therefore, due to the high prevalence of RLS and
its’ worsening effect on sleep quality, the assessment of RLS
should be of great consideration in patients with MS.

This study showed that MS duration had a significant
association with RLS (P < 0.007); thus, patients with RLS
had significantly longer MS duration. The present study
was consistent with the study of Manconi et al. (2008) who
reported a significant association between RLS and MS du-
ration although unlike the current study, they found that
age and severity of MS in patients were significantly associ-
ated with RLS (13). The findings of this study was consistent
with the results of Moreira’s study (2008), indicating that
RLS was not significantly associated with age, gender, and
severity of MS (P < 0.05) (16).

In the present study, RLS was moderate to severe in
52.2% of the patients. Comparison of the patients with
moderate to severe RLS with those having any other type
of persistent sleep disorders showed that RLS could cause
less sleep (28). RLS can also cause great difficulties in falling
asleep since getting to sleep needs a period of rest and
usually coincides with the initiation of RLS symptoms. Al-
most 70% of the patients with RLS take more than half
an hour to fall asleep (29). About 15% take two or more
hours to fall asleep and patients who suffer from moder-
ate to severe forms of RLS may have less than five hours
of sleep over night (9). About 60% of such patients wake
up three or more times each night (29) and about 80% ex-
perience periodic intermittent movements of legs during
sleep, which can lead to sleep disturbance (9). In addi-
tion, RLS could have worsening effects on patients’ qual-
ity of life. Patients suffering from RLS report significant

deficits in physical functioning, role functioning, general
health, mental health, vitality, and increased bodily pain
compared to the general population (30, 31).

4.1. Conclusions

RLS is prevalent among patients suffering from MS and
can cause higher sleep disturbances in long-term. There-
fore, the assessment, diagnosis, and implementation of ap-
propriate interventions to improve patients’ sleep qual-
ity are required. Such interventions also can improve pa-
tients’ quality of life and health status.
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