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Crohn’s Disease is Associated with Restless Legs Syndrome
Leonard B. Weinstock, MD,* ,† Brian P. Bosworth, MD,‡ Ellen J. Scherl, MD,‡ Ellen Li, MD,*
Ugonna Iroku, MD,‡ Melissa A. Munsell, MD,§ Gerald E. Mullen, MD,§ and Arthur S. Walters, MDk

Background: Extraintestinal manifestations of Crohn’s disease
(CD) have not previously included the central nervous system
(CNS). Restless legs syndrome (RLS) is a CNS disorder that is either idiopathic or secondary to a number of diseases. The aim of
this study was to determine if RLS was associated with CD
because both are associated with iron deficiency, inflammation,
and bacterial overgrowth.

Methods: Consecutive CD outpatients (N ¼ 272) were prospectively surveyed at 4 centers for criteria for RLS. Incidence (having RLS at any point in time), prevalence (having RLS at time of
survey), clinical characteristics, risk factors, and potential qualitative relationship between RLS and gastrointestinal symptoms
were queried.

Results: The incidence of RLS in patients with CD was 42.7%.
Prevalence was 30.2% compared with 9% of spouses. CD patients
with and without RLS had a mean age of 46.8 versus 42.6 years,
small intestine involvement in 77.9% versus 66.7%, colon
involvement in 39.7% versus 63.2%, and prior iron deficiency
anemia in 49.3% versus 33.1%. There was no difference between
the CD groups with respect to current iron deficiency, RLS family
history, or rare prevalence of concomitant RLS disorders. In
91.8% of patients with RLS and CD, RLS started during or after
the onset of CD diagnosis. Among 73 patients with RLS, 67
(44.5%) stated there was a relationship between qualitative RLS
symptom improvement with overall CD symptom improvement.
Conclusions: These results demonstrate that RLS occurs frequently in CD and appears to be a possible extraintestinal manifestation. The potential relationship of RLS with CD activity
warrants further investigation.
(Inflamm Bowel Dis 2010;16:275–279)
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C

rohn’s disease (CD) is a chronic, inflammatory disease
of the gastrointestinal (GI) tract that primarily affects
the small intestine and colon.1,2 The etiology of CD is not
fully understood but most likely results from abnormal mucosal immune responses stimulated by intestinal bacteria in
genetically susceptible individuals.1,3 Although in most
cases CD mainly affects the GI tract, it can also manifest
as extraintestinal disorders. Up to 25% of patients with CD
develop extraintestinal disease manifestation or complications.4 Some of the extraintestinal complications of CD
include skin, eye, and joint manifestations; gallstones; pancreatitis; nephrolithiasis; and amyloidosis.5 Systemic disease symptoms of CD include malnutrition and anemia.6
Iron deficiency is the main cause of anemia in CD as a
consequence of dietary restrictions, malabsorption, and intestinal bleeding.7,8 Furthermore, impaired iron absorption
or increased loss of iron is correlated with disease activity
and markers of inflammation in CD.6
Iron deficiency may cause fatigue and sleep disorders, both of which are symptoms in patients with CD.9,10
Patients at risk of iron deficiency are also at risk for development of restless legs syndrome (RLS).11 RLS is a central
nervous system (CNS) disorder that elicits a compelling
urge to move the legs at rest and contributes to sleep disturbances and poor quality of life. Restless legs syndrome
may be primary (idiopathic and familial) or secondary to
many disorders. Secondary RLS occurs in a variety of
patient populations, including pregnant women and patients
with endstage renal failure, iron deficiency anemia, rheumatoid arthritis, diabetes, Parkinson’s disease, or fibromyalgia.11–15 Gastric resection, chronic liver disease, and irritable bowel syndrome (IBS) have also been identified as
secondary causes of RLS.16–18 Low brain iron concentrations associated with RLS may play a role in altered dopamine levels and may explain a unifying condition for most
cases of RLS.19,20
Both CD and RLS have been associated with inflammation and bacterial overgrowth in the GI tract.16,21 Antibacterial drugs such as rifaximin have been shown to be
effective in treating bacterial overgrowth and GI symptoms
in patients with CD.22,23 In a prospective clinical trial,
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TABLE 1. Patient Demographics and Clinical Characteristics
Parameter
Age, y, mean  SD (range)
Male:Female, n
CD location, n/n (%)
Small intestine involvement
Colonic involvement alone
Currently taking iron
supplementation, n/n (%)

Patients With RLSa,b (n ¼ 93)

Patients Without RLSb (n ¼ 179)

P-value

47  13 (19–72)
40:53

42  16 (18–84)
81:98

0.01
NS

53/68 (77.9)
27/68 (39.7)
10/67 (14.9)

78/117 (66.7)
74/117 (63.2)
14/118 (11.9)

NS
0.002
NS

CD, Crohn’s disease; NS, not significant; RLS, restless legs syndrome; SD, standard deviation.
a
Patients with RLS at any point in lifetime.
b
Total surveyed differed per parameter due to insufficient data from 1 study center.

patients with IBS and concomitant RLS reported improvement from RLS baseline symptoms after treatment with
rifaximin.16 Because both CD and RLS are associated with
iron deficiency, inflammation, and bacterial overgrowth,
this study was designed to investigate the potential link
between these 2 disorders.

of patients with CD, as determined by patient query, was
also assessed to provide a control group. Past and reported
history of iron deficiency or anemia, onset and duration of
RLS symptoms, clinical characteristics, RLS risk factors,
and potential qualitative relationship between RLS and GI
symptoms were queried. Statistical analysis using the chisquare test with P < 0.05 was considered significant.

MATERIALS AND METHODS
Study Design
Adult patients with confirmed CD from 3 academic
outpatient GI clinics (Weill Cornell Medical Center, Washington University School of Medicine, and Johns Hopkins
School of Medicine) from either August 2007 or February
2008 to March 2008, and 1 community GI clinic (Specialists in Gastroenterology) from August 2007 to March 2008
were prospectively evaluated for the presence of RLS by a
written survey provided by their gastroenterologist and
completed by the patients. No patients were excluded or
refused the survey.

Assessments
The diagnosis of RLS was made according to the following 4 criteria established by the international RLS study
group: 1) an urge to move the legs, usually accompanied
or caused by uncomfortable and unpleasant sensations in
the legs; 2) the urge to move or unpleasant sensations
begin or worsen during periods of rest or inactivity; 3) the
urge to move or unpleasant sensations are partially relieved
by movement, at least as long as the activity continues;
and 4) the urge to move or unpleasant sensations are worse
in the evening or night than during the day or only occur
in the evening or night.24 Incidence of RLS was defined as
the presence of RLS during any point in time, and prevalence was assessed as having RLS symptoms at the time
the survey was completed. Prevalence of RLS in spouses
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RESULTS
A total of 272 patients with CD were prospectively
surveyed by gastroenterologists at Specialists in Gastroenterology (n ¼ 135), Weill Cornell Medical Center (n ¼
71), Washington University School of Medicine (n ¼ 54),
and Johns Hopkins School of Medicine (n ¼ 12). The number of patients recruited into the study by each institution
was dependent on the time of study approval at that establishment. The Institutional Review Board at 3 of the 4
institutions allowed the inclusion of risk factor questions in
the survey. Because 1 center had insufficient data for some
queries, the total number of patients surveyed differed per
parameter in this study.
The incidence of RLS (the presence of RLS during
any point in time) in patients with CD was 43% (93 of 218
patients). The prevalence of RLS in patients with CD was
30% (82 of 272 patients). Patients with CD and RLS were
significantly older and less likely to have CD of the colon
versus patients with CD but not RLS (Table 1). A primary
risk factor of RLS, genetic predisposition, was assessed as
the incidence of RLS in a first-degree relative and was not
significantly different among patients with CD with or
without RLS (12.0% for both groups; Table 2). Although
RLS symptoms in patients with CD were not associated
with current iron deficiency (4.6% versus 4.7% for patients
with and without RLS symptoms, respectively), the percentage of individuals with iron deficiency in the past was
significantly higher in patients with CD and RLS than in
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TABLE 2. RLS Risk Factor Characteristics

Parameter, n (%)
First-degree relative
with RLS
Iron deficiency
Current
Past
History of
Type I diabetes
Fibromyalgia
Rheumatoid arthritis
Parkinson’s disease
Renal failure
Currently pregnant

Patients
With RLSa,b
n/n (%)

Patients
Without
RLSb n/n (%)

P-value

11/92 (12.0)

14/121 (11.6)

NS

3/65 (4.6)
34/69 (49.3)

5/106 (4.7)
39/118 (33.1)

NS
0.031

3/69
2/69
1/69
0/68
0/67
0/53

(4.3)
(2.9)
(1.4)
(0.0)
(0.0)
(0.0)

3/118
2/118
4/118
2/118
1/118
3/116

(2.5)
(1.7)
(3.4)
(1.7)
(0.8)
(2.6)

NS
NS
NS
NS
NS
NS

more likely to have current RLS (82 of 272 [30%]; confidence interval [CI] 29.9%–30.3%) than their spouses (17 of
194 spouses [9%]; CI 8.6%–8.8%; P < 0.0001; Fig. 1). To
identify potential comorbidity of RLS and CD conditions,
patients were queried about the association of RLS and GI
symptoms with respect to onset and qualitative symptom
improvement. Sixty-seven of 73 patients (91.8%) with CD
reported symptoms of RLS beginning during or after the
onset of GI symptoms (Fig. 2). Among 72 patients with
CD and RLS symptoms, 44.5% stated there was a correlation between qualitative RLS symptom improvement and
overall CD symptom improvement.

DISCUSSION

patients with CD without RLS symptoms (49.3% versus
33.1%, respectively; P ¼ 0.031). Other secondary RLS risk
factors such as diabetes, rheumatologic condition, pregnancy, Parkinson’s disease, and renal failure were not significantly different between patients with CD with or without RLS symptoms (Table 2).
In order to understand the prevalence of RLS in
patients with CD with respect to the general population,
the prevalence of RLS in the spouse control group was
assessed by the patient survey. Patients with CD were

In this prospective multicenter study, RLS was found
to be a comorbid condition in patients with CD, with an
incidence of 43% and a prevalence of 30%. The incidence
of RLS in patients with CD reported in this study was
greater than the incidence of many of the known extraintestinal manifestations of CD.5 The 9% prevalence of RLS in
the spouse control group was comparable to the prevalence
in the general population.24,25 Furthermore, RLS symptoms
occurred during or after the onset of CD symptoms in the
majority of patients, suggesting a link between CD and
RLS. This association of RLS with CD may lead to an
understanding of fatigue and sleep disturbances associated
with CD.9
Current systemic iron deficiency was not associated
with RLS in patients with CD; however, iron deficiency in
the past was reported in significantly more patients with
CD and RLS than in those without RLS symptoms. This
suggests that there may be additional factors other than

FIGURE 1. Restless legs syndrome (RLS) prevalence in
patients with Crohn’s disease (CD) and their spouses.
Patients with CD were more likely to have current RLS (82
of 272 patients, 30%) than their spouses (17 of 194 spouses,
9%; P < 0.0001).

FIGURE 2. Percentage of patients with Crohn’s disease (CD)
describing onset of restless legs syndrome (RLS) symptoms
before versus during/after onset of gastrointestinal (GI)
symptoms. Substantially more patients with CD reported
onset of RLS during or after GI symptoms.

NS, not significant; RLS, restless legs syndrome.
a
Patients with RLS at any point in lifetime.
b
Total number of patients surveyed differed per parameter due to insufficient data from 1 study center.
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iron deficiency that may be involved in RLS pathophysiology in these patients. Alternatively, CNS iron levels may
not always correlate with total body iron concentrations,
which may be more relevant to RLS.
Pathophysiology of CD includes small intestinal bacterial overgrowth (SIBO) and systemic inflammation. Previous
studies demonstrated an association of SIBO with CD in the
ileum.22,26,27 The results in the current study suggest ileal
involvement in patients with CD may be a risk factor for
RLS. Also, gastric resection, chronic liver disease, and IBS
have been identified as secondary causes of RLS.16–18 A
recent study of patients with IBS and RLS reported improvement from RLS baseline symptoms after treatment with
rifaximin, suggesting an association of RLS in IBS with
SIBO.16 Furthermore, the recent finding of a link between
RLS and SIBO supports the hypothesis that bacterial overgrowth may be a risk factor for RLS in patients with CD.28
The inflammatory state associated with SIBO and CD
stimulates proinflammatory cytokines.1,29 Proinflammatory
cytokines, such as interleukin-6 (IL-6), have been shown to
increase production of a small peptide, hepcidin, which
affects iron transport in in vitro models and in healthy
human volunteers.30 We hypothesize that inflammation attributable to other systemic13,31 and GI-related disorders,
such as CD, increases hepcidin levels. This results in an
iron deficiency in the CNS, causing RLS. This may explain
the increased prevalence of RLS in patients with multiple
sclerosis31 and rheumatoid arthritis.13,31 A study to determine the efficacy of antibiotic therapy for primary RLS is
ongoing. Monitoring hepcidin and IL-6 levels in response
to antibiotic therapy for RLS associated with SIBO could
further the understanding of RLS.
Weaknesses of the current study include the use of a
nonvalidated written survey to assess RLS symptoms and
the use of spouses as a comparative control group. However, diagnosis of RLS was established using the recommended 4 criteria established by the international RLS
study group. In addition, the similarity between the prevalence of RLS reported in the spouse control group of this
study and that in previous studies evaluating RLS prevalence in the general population supports the use of spouses
as an appropriate control group.
Overall, RLS was found to be a common comorbid
condition in patients with CD. Further studies are warranted to evaluate the potential impact that RLS has on
quality of life in patients with CD using the international
RLS rating scale.
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