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Study Objectives: To investigate the prevalence of restless
legs syndrome (RLS) in fibromyalgia (FM) and determine the
presence and amount of sleep disruption in FM patients with
RLS. RLS and FM have been associated in uncontrolled stud-
ies using a variety of RLS definitions. We explored this rela-
tionship using a cross-sectional study design.

Methods: FM cases that met the American College of Rheu-
matology diagnostic criteria were recruited through an aca-
demic referral clinic and advertising. Pain- and fatigue-free
controls were recruited from the Seattle metropolitan area. We
enrolled 172 FM patients (mean age 50 years, 93% female)
and 63 pain- and fatigue-free controls (mean age 41 years,
56% female). RLS was ascertained by a self-administered vali-
dated diagnostic interview.

Results: The age- and gender-adjusted prevalence of RLS
was higher in the FM group than the control group (33.0%;
95% Cl: 25.9, 40.1 vs. 3.1%; 95% CI: 0.0, 7.4; p = 0.001).
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Likewise, the FM group was more likely to report RLS (OR
= 11.7, 95% CI: 2.6, 53.0), even after adjusting for age and
gender. The mean Pittsburgh Sleep Quality Index score was
higher among FM patients with RLS than those without (11.8
vs. 9.9; p = 0.01) but subjective limb pain measures did not
differ between these 2 groups.

Conclusions: There is a higher prevalence and odds of RLS
in those with FM compared to controls. Clinicians should rou-
tinely query FM patients regarding RLS symptoms because
treatment of RLS can potentially improve sleep and quality of
life in these patients.
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Restless legs syndrome (RLS) is a sensorimotor disorder
characterized by an urge for leg movement, often accom-
panied by an uncomfortable sensation deep within the legs.'
Leg movement relieves the discomfort. RLS can be an idio-
pathic condition, or occur secondary to iron deficiency, periph-
eral neuropathy, uremia, pregnancy, medication side-effects,
and other conditions.? The disorder has a familial component,
is clinically diagnosed, more common in women, and disrupts
sleep.!? Fibromyalgia (FM) is a chronic disorder of widespread
pain lasting three or more months accompanied by at least 11
of 18 tender point sites.> FM also clusters in families, is nine
times more common in women than men,* and is characterized
by non-restorative sleep and nocturnal awakenings.’ FM is also
associated with obstructive sleep apnea,®’ periodic leg move-
ments during sleep,®® and excessive daytime somnolence.®’ Fa-
tigue®” and insomnia®’”'* are more common in patients with FM
than pain-free controls.

The clinical overlap between RLS and FM has motivated
researchers to search for a link between these disorders. Al-
though the reported prevalence of RLS in FM is between 20%
and 65.7%,5%1%12 these studies were limited by non-validated
or poorly described methods for diagnosing one or both dis-
orders®®!*12 or lacked a control group, obviating risk estima-
tion.®71%12 To clarify if and how FM is related to RLS, we
examined adults with FM and controls with a cross-sectional
study design. Our goals were to (1) investigate the prevalence

BRIEF SUMMARY

Current Knowledge/Study Rationale: The clinical overlap between
restless legs syndrome and fibromyalgia motivated us to investigate
whether these two disorders are related. We were also interested in de-
termining if there was a difference in the amount of sleep disruption in
fibromyalgia patients with and without restless legs syndrome.

Study Impact: Restless legs syndrome was found to have a high preva-
lence in those with fibromyalgia and may be the cause of increased sleep
disruption in these patients. Screening fibromyalgia patients for restless
legs syndrome may help improve their sleep and quality of life.

of RLS in FM using a validated RLS screening tool, (2) esti-
mate the strength of the association between RLS and FM, and
(3) establish whether RLS disrupts sleep over and above the
sleep disruption observed in FM patients.

METHODS

Study Participants

All individuals in the present study were involved in a parent
study of Chiari I malformation and FM." Those with FM were
identified either through an academic referral clinic devoted to
the evaluation of chronic pain and fatigue or local advertising in
the Seattle, Washington metropolitan area. The FM group was
required to (1) be > 18 years of age; (2) not be pregnant; and
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Figure 1—On the diagram, subjects were asked to rate the
average intensity of pain for the last month in each shaded
body area

(3) have FM by self-report or review of the medical records. A
Research Coordinator trained by one of our team (DB) verified
the diagnosis of FM according to the 1990 American College of
Rheumatology guidelines by confirming the presence of chronic,
widespread pain and > 11 of 18 tender points on examination.’

Control participants, recruited through advertising at 3 medi-
cal institutions, were required to (1) be > 18 years of age; (2)
not be pregnant, and; (3) deny chronic, widespread pain and
chronic fatigue. The Research Coordinator screened controls
on the telephone for pain and FM-related symptoms using the
validated London Fibromyalgia Epidemiology Study Screening
Questionnaire.'

Restless Legs Syndrome Diagnosis

RLS was ascertained by a self-administered modified John
Hopkins telephone diagnostic interview.'” Questions deter-
mined the (1) presence of recurrent, uncomfortable feelings or
sensations in the legs (or urge to move the legs) while sitting
or lying down; (2) whether the discomfort was worse when
resting; (3) if the discomfort improved or resolved with walk-
ing; and (4) whether the discomfort was worst in the evening
or nighttime. Only participants endorsing all 4 questions were
considered to have RLS.

Sleep Measures

Sleep quality, insomnia, and sleepiness were assessed using
a self-administered Pittsburgh Sleep Quality Index, Insomnia
Severity Index, and Epworth Sleepiness Scale. The Pittsburgh
Sleep Quality Index consists of 19 self-rated questions with
high test-retest reliability and good validity in patients with
primary insomnia.' The Insomnia Severity Index is a 7-ques-
tion quantitative instrument with proven reliability and valid-
itiy."” Lastly, the Epworth Sleepiness Scale is a commonly used
8-question measure of recent excessive daytime somnolence.'®

Subjective Pain Measurement
Participants were asked about their average pain intensity
over the past month on a 5-point scale (0 = no pain, 5 = in-
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tolerable pain) from a diagram representing 11 anatomic areas
encompassing a total of 21 separate measures (Figure 1). Total
body pain was calculated from the pain intensity sum of all 21
measures, with a maximum score of 105. Distal leg pain was
calculated from pain intensity scores from the knees and calves,
and distal arm pain was calculated from the forearm and wrist:
both have maximum scores of 20.

Objective Pain Measurement

Using a standard protocol, a Chattilon variable pressure do-
lorimeter, a spring-loaded gauge with a range of 0-12 kg, was
used by a trained research assistant to apply pressure at a rate of
1 kg/sec to 9 bilateral tender points identified in the American
College of Rheumatology definition of FM.? Three additional
sites tested in the same manner included the mid-forehead,
dorsum of right forearm, and left thumbnail."” Participants ver-
bally indicated when the pain level was noticeable (threshold).
Pressure was discontinued when a threshold was indicated or
when a maximum pressure of 12 kg was attained, whichever
came first. Threshold pressure levels were recorded for each
tender point. Because RLS is predominantly a disorder of the
limbs, we focused on measures from the lateral epicondyles,
right forearm, left thumbnail, greater trochanters, and knees.
Measures from the lateral epicondyles, greater trochanters, and
knees were averaged over the left and right sides of the body.

Statistical Analysis

We estimated the prevalence of RLS in the groups defined by
FM status. Unadjusted estimates came from simple cross tabu-
lation of FM and RLS status. To estimate the age and gender-ad-
justed prevalence of RLS by FM group, we fit a logistic model
of RLS status on FM status, and included linear adjustment for
age and a binary indicator of female gender. We transformed
the predicted log odds from this model for each participant to
the probability scale, and calculated the mean predicted prob-
ability and its 95% confidence interval. We conducted #-tests to
compare mean Pittsburgh Sleep Quality Index, Insomnia Se-
verity Index, and Epworth Sleepiness Scale scores in FM par-
ticipants with and without RLS. Because the self-reported pain
measures and the dolorimetry threshold tended to be markedly
right skewed, we compared distributions across RLS groups us-
ing the Wilcoxon Rank Sum test. We compared sleep and pain
measures by RLS status in the FM group using #-tests and Rank
Sum tests. For all measures, statistical significance was set at
p < 0.05. Stata 10 statistical package (StataCorp LP, College
Station, Texas, USA) was used for all analyses.

RESULTS

We recruited 172 participants with FM; the mean age was 50
years, and 93% were female. The control group was composed
of 63 participants; the mean age was 41 years, and 56% female.
The FM group was more likely to be married and less likely to
be employed. Table 1 provides further demographic details. The
age and gender adjusted prevalence of RLS in the FM group was
33.0% (95% CI: 25.9, 40.1), significantly higher than the control
group (3.1%; 0.0, 7.4; p < 0.01), as shown in Table 2. For indi-
viduals with FM, the age and gender adjusted odds of RLS were
11.7 (2.6, 53.0; p < 0.01) times higher than for the pain- and



fatigue-free controls. Likewise, the fully adjusted model, which
included age, gender, ethnicity, marital status, employment, edu-
cation, and income, confirmed an increased odds of RLS in FM
of 11.2 (2.3, 54.6; p < 0.01) compared to controls.

As shown in Table 2, scores were significantly higher in the
FM group than in the control group on the Pittsburgh Sleep
Quality Index (10.6 vs 4.5), Insomnia Severity Index (18.9 vs
12.1), and Epworth Sleepiness Scale (9.4 vs 5.7), indicating
considerable sleep disruption in the FM group (all p < 0.01).
Self-reported pain measures in all locations were significantly
higher (p <0.01) in FM patients than controls. Participants with
FM reached their pain thresholds at significantly lower dolo-
rimetry pressures than their pain- and fatigue-free counterparts
on all 3 arm locations and both leg locations (p <0.01).

Table 3 demonstrates that sleep outcomes in FM patients by
RLS status also showed differences. FM cases with RLS scored
higher than those without RLS on the Pittsburgh Sleep Quality
Index (11.8 vs. 9.9; p = 0.01). The FM group with comorbid
RLS also tended to have higher scores on the other 2 subjective
sleep measures. Subjective and objective measures of pain did
not differ between FM cases with and without RLS.

RLS among Patients with Fibromyalgia

plained by the youthfulness and general health of our control
group. The strict nature of our RLS definition may also have
reduced RLS ascertainment in our study.

As shown previously,*”!® we demonstrated that FM patients
have higher insomnia and daytime sleepiness ratings than con-
trols. Importantly, in the FM sample, those with RLS scored
higher on the Pittsburgh Sleep Quality Index, indicating greater
sleep impairment as a function of RLS status. Therefore, at least
a portion of the disturbed sleep commonly observed in FM is
attributable to RLS. Because RLS is a treatable cause of sleep
disruption and insomnia, it is prudent to routinely evaluate pa-
tients with FM for RLS.

The overlap between RLS ad FM is logical for several rea-
sons. Both patient groups have sensory abnormalities, which
at times may be confused by patients and/or clinicians as rep-
resenting either RLS or FM. The use of antidepressants to treat
FM may predispose to the development of RLS and a similar

Table 1—Participant characteristics by FM status

Characteristic FM (n=172) Controls (n=63)
Female % 93 56
This study demonstrates FM is strongly associated with Married or living as married, % 57 32
RLS. RLS was about 10 times more prevalent in the FM group Education, years, %
than among the control group; furthermore, the odds of RLS in 0-12 15 13
the FM group were over 11. We identified RLS in a third of our 13-16 58 56
FM sample, consistent with other studies estimating prevalenc- 17 or more 27 31
es of 20% to 65.7%.5%!12 Our estimate is also consistent with Employed at least part time, % 29 73
other established secondary causes of RLS including peripheral Annual household income, %
neuropathy (5.2% to 54%),>* uremia (14% to 40%),*** and $0 - 14,999 27 23
pregnancy (10% to 26%).2”* The age- and sex-adjusted RLS $15,000 — 24,999 13 21
prevalence in our control group was 3.1%, which is s1rr.111ar to $25,000 — 34,999 10 16
the range of 2% to 15% observed in the. general popula.tlon.”'33 $35.000 - 49,999 15 7
Our estimate was at the lower end of this range, potentially ex- $50.000 o more 35 3
Table 2—Sleep and pain measures by FM status
Measure FM (n=172)  Controls (n=63) p-value
Sleep Measures
Restless legs syndrome, adjusted odds ratio 33.0 3.1 <0.01
Pittsburgh Sleep Quality Index, mean (SD)? 10.6 (3.6) 4.5(3.1) <0.01
Insomnia Severity Index, mean (SD)? 18.9 (6.0) 12.1(5.8) <0.01
Epworth Sleepiness Scale, mean (SD)? 9.4 (4.8) 5.7 (4.0 <0.01
Self-rated pain measures®
Distal arm pain, median* 6 (6) 0(0) <0.01
Distal leg pain, median* 8 (6.5) 0(2) <0.01
Total body pain, median* 47 (24) 4(9) <0.01
Dolorimetry threshold pressure®
Lateral epicondylef, median* 1.7 (1.45) 36(1.7) <0.01
Dorsum right forearm, median* 2.2(1.9) 4.3(2.8) <0.01
Left thumbnail, median* 1.5(1.1) 25(2.1) <0.01
Greater trochanterf, median* 3.1(2.25) 5.6 (3.4) <0.01
Kneet, median* 2.7(1.9) 46(2.1) <0.01

*Interquartile range; TAveraged over left and right sides of the body; 2t-test; *Wilcoxon Rank Sum test
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Table 3—Sleep and pain measures in the FM group by RLS status

Measure
Sleep measures?
Pittsburgh Sleep Quality Index, mean (SD)
Insomnia Severity Index, mean (SD)
Epworth Sleepiness Scale, mean (SD)
Self-rated pain measures”®
Distal arm pain, median®
Distal leg pain, median*
Total body pain, median*
Dolorimetry threshold pressure®
Lateral epicondylef, median*
Dorsum right forearm, median*
Left thumbnail, median*
Greater trochanter, median*
Knee', median*

FM+RLS (n1=58)  FM-RLS (n=114)  p-value
11.8 (4.1) 9.9(3.2) 0.01
20.1 (5.8) 18.2 (6.1) 0.07
10.3 (5.0) 8.9 (4.6) 0.08

6(8) 6 (6) 0.45

8(7) 8 (5) 0.87
47 (20) 46 (26) 0.68
1.9(1.5) 1.6 (1.4) 0.07
24(22) 22(18) 0.17
1.5 (1.1) 15(1.1) 0.52
3.3(2.0) 3.0(24) 0.42
2.8(2.1) 25(1.9) 0.45

*Interquartile range; Averaged over left and right sides of the body; 3-test; ®Wilcoxon Rank Sum test

pathophysiology of the dopamine system has been proposed for
both disorders.'® Lastly, severity assessments and quality of life
have both been shown to improve with exercise in patients with
RLS and FM.**3¢

This study has several limitations. First, RLS was defined
by a self-administered questionnaire and not by personal inter-
view. Also, we did not examine or control for the concomitant
use of medications in either group. Many medications may in-
duce RLS, including antidepressants, which may be prescribed
to treat pain and depression in FM. It is possible that some cases
of RLS in our FM sample may have been due to medication
side effects. In addition, there was no information regarding
underlying medical illnesses or other sleep disorders for either
group. Our control group was simply known to be pain- and
fatigue-free. The absence of fatigue in our control group may
have biased the controls to a healthier sleeping group. However,
we feel that this group was representative of a normal popula-
tion since the prevalence of RLS found in the controls and the
mean ESS score was consistent with normative values.”’

Strengths of this study include the control group, adjustment
for confounding variables, and use of a validated instrument
for diagnosing RLS. The latter is key, as many previous efforts
have not used rigorous criteria to define RLS.**!*!2 [n addition,
we collected subjective and objective pain assessments in both
cases and controls. This allowed us to assess if tender point pain
experienced in FM can describe the paresthesias commonly ex-
perienced in RLS.

Our study was cross-sectional; therefore inference regard-
ing FM as a cause of RLS is not possible. Demonstration of
causality requires substantial scientific evidence. The physiol-
ogy of FM as described in animal models and humans would
need to overlap with RLS physiology. Prospective cohort stud-
ies of FM patients demonstrating development of RLS over
time and resolution of RLS with treatment of FM symptoms
would also be required for causality. Indeed, our data could
be used to rationalize the reverse scenario; that RLS causes
FM. Severe RLS may induce sleep deprivation, which could
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lead to an increase in markers of inflammation and reduction in
pain thresholds possibly precipitating FM.*® Further research
is required to investigate causal pathways in the association
between FM and RLS.

In conclusion, we found a higher prevalence and odds of
RLS in FM patients than controls. Compared to those without
RLS, sleep was more disturbed in the FM sample with comor-
bid RLS. These findings indicate a substantial portion of sleep
disturbance in FM may be RLS-related and amenable to treat-
ment with medications such as dopamine agonists. Clinicians
should routinely query FM patients regarding RLS symptoms
as treatment may improve sleep® and quality of life** in this
challenging disorder. Future studies to investigate whether
improvement in FM symptoms reduces RLS symptoms may
be useful to further determine if FM is in fact a secondary
cause of RLS.
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