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A B S T R A C T
Background The study aims to determine the frequency of  restless legs syndrome (RLS) in patients with 
ankylosing spondylitis (AS) and the relationship between the International Restless Legs Syndrome 
Study Group Rating Scale (IRLSSG-RS) score and anemia.
Material and Methods It was a case-control study that included 106 patients with AS and 106 age- 
and sex-matched healthy controls in the rheumatology clinic of  a training and research hospital. The 
patients were divided into two groups according to their hemoglobin levels. A hemoglobin level lower 
than 12 g/dL in women and less than 13 g/dL in men was the criterion for anemia.
Results Although the frequency of  RLS was higher in AS patients than in control groups, there was no 
significant difference in the IRLSSG-RS score between AS patients and control groups. 23 (57.5%) of  
the AS patients with anemia had RLS, and the IRLSSG-RS score was 21.3±5.7. Of  the AS patients 
without anemia, 11 (16.7%) had RLS, and the IRLSSG-RS score was 15±6. Statistically significant 
differences between AS patients with and without anemia regarding RLS frequency and IRLSSG-RS 
score were found. The IRLSSG-RS scores of  AS patients were negatively correlated with serum iron 
and hemoglobin level.
Conclusions Patients with AS had a higher RLS frequency than the control group; AS patients with 
anemia had a higher RLS and IRLSSG-RS score than AS patients without anemia. Also, a negative and 
significant correlation was found between the IRLSS-RS score and serum iron and hemoglobin levels 
in AS patients.
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Introduction

Ankylosing spondylitis (AS) is a chronic in-
flammatory disease that primarily leads to struc-
tural damage and functional limitation involving 
the axial skeleton and is more common in young 
adult men (male: female ratio 3-4:1).1,2

Anemia of  chronic disease (ACD) due to un-
derlying systemic inflammatory reactions, which 
is related to abnormal iron use, a decline in eryth-
ropoietin answer, and reduced red blood cell sur-
vival, is normochromic normocytic anemia.3 The 
key role of  increased liver production of  hepcidin 
which is stimulated by excessive production of  in-
flammatory cytokines, particularly IL-6, has been 
shown in the pathogenesis of  ACD. Hepcidin 
regulates systemic and cellular iron metabolism, 
and its increased production reduces the reuse of  
iron in ACD, typically in macrophages.4 Although 
ACD is the second most common type of  anemia 
after iron deficiency anemia, it is most common 
among patients with chronic disease.5 In addition 
to subclinical intestinal inflammation, non-steroi-
dal anti-inflammatory drugs, which can lead to 
peptic and duodenal ulcers, can cause iron defi-
ciency anemia in AS patients.6

Restless legs syndrome (RLS) is a neurological 
condition characterized by abnormal sensations 
that occur mainly at rest and at night. RLS pri-
marily affects the legs and rarely the arms.7 Many 
studies have found RLS between 2-15% of  the 
healthy population.8,9 An increased prevalence of  
RLS has been detected in some rheumatic diseases 
compared to the general population. Iron deficien-
cy is associated with higher frequency and more 
severe RLS in various rheumatic diseases.10,11 In 
several studies, the frequency of  RLS was higher 
in AS patients than in healthy controls. In anoth-
er study, iron deficiency anemia was more com-
mon in AS patients accompanied by RLS than in 
healthy controls.12,13 The study aimed to determine 
the frequency of  RLS in patients with AS and the 
relationship between the International RLS Study 
Group Rating Scale (IRLSSG-RS) score and ane-
mia.

Material and Methods

One hundred and six patients who applied to 
the rheumatology outpatient clinic of  Health Sci-
ences University Erzurum Regional Training and 
Research Hospital and were previously diagnosed 
with AS according to the modified New York clas-
sification criteria14 were included in the study. 
In the control group, 106 healthy volunteers who 
applied to our hospital for routine controls were 
recruited. Patients with diabetes mellitus, other 
rheumatological diseases, kidney, liver, thyroid 
diseases, amyloidosis, chronic heart failure, re-
spiratory disease, malignancies, chronic alcohol-
ism, neurological diseases, autoimmune hemolyt-
ic anemia, vitamin B12 and folic acid deficiency 
were excluded from the study. Patients who were 
pregnant and taking medications that could po-
tentially affect RLS were also excluded from the 
study. Complete neurological and rheumatological 
examinations were performed for all participants. 
The study did not include patients with abnormal 
neurological examinations, including sensory or 
motor impairments.

Since RLS can also be seen in patients with 
polyneuropathy, nerve conduction studies were 
performed on all patients to exclude the presence 
of  polyneuropathy.

The patients were divided into two groups in 
terms of  hemoglobin levels. The anemia criterion 
was determined as a hemoglobin level below 12 g/
dL in women and 13 g/dL in men.15 

The Bath Ankylosing Spondylitis Disease Ac-
tivity Index (BASDAI), the disease activity of  AS, 
was selected as the standard tool used in both dai-
ly practice and clinical trials. Patients with a total 
BASDAI score ≥4 indicate high disease activity.16 

The Turkish version of  the Bath Ankylosing Spon-
dylitis Functional Index (BASFI) was used to eval-
uate functional insufficiency.17

According to the criteria of  the IRLSSG, the 
diagnosis of  RLS was revised by the IRLSSG in 
2014; unpleasant sensation of  discomfort in the 
legs that is usually but not always followed by sud-
den leg movement, unpleasant sense of  discomfort 
in the legs followed by abrupt movement occurs 
or worsens during rest or inactivity, this condition 
improves with movement, e.g. walking or stretch-
ing, at least as long as the movement continues, 
this happens only at night or worse at night than 



during the day, which another disease cannot ex-
plain.18 The patient who met all criteria was ac-
cepted as RLS. A face-to-face interview with an 
experienced neurologist determined the presence 
of  RLS.

The severity of  RLS was investigated using 
the IRLSSG-RS.19 The IRLSSG-RS consists of  
ten questions linked to symptom severity, impact 
on daily functions, mood, sleep and symptom 
intensity and frequency, with a maximum total 
score of  40 (maximum RLS severity), graded on 
a 4-point Likert scale. The Clinical Research Eth-
ics Committee of  Erzurum Region Training and 
Research Hospital (decision no:2020/07-85, dat-
ed: 06.04.2020), Erzurum, Turkey, approved the 
study. The patients and the control group provided 
written, informed consent and the work was car-
ried out by the Declaration of  Helsinki.

Statistical Analysis
SPSS Inc.’s for Windows 14.0 (Chicago, IL, 

USA) Statistical Package for Social Sciences was 
utilized for statistical analysis. Norm-compliant 
data were presented as mean, standard devia-
tion, while non-compliant data were presented as 

mean, standard deviation (median [range]). Cate-
gorical variables were presented as number (n) and 
percentage (%). In independent groups, variables 
matching the parametric assumptions were eval-
uated using the t-test and Mann-Whitney U-test, 
whilst categorical variables were examined using 
the chi-square test. A Pearson correlation analysis 
was performed to determine whether the variables 
were correlated. P-values of  0.05 or lower were 
considered significant.

Results

The general clinical characteristics of  patients 
with AS and the control group and the medical 
treatment of  patients are shown in Table 1. There 
was no significant difference between the patient 
and control groups regarding age, gender, level of  
iron, folic acid, vitamin B12 and hemoglobin. 34 
(32.1%) of  106 AS patients had RLS. However, 
the frequency of  RLS was higher in AS patients 
than in control groups, with no significant differ-
ence in IRLSSG-RS score between AS patients 
and control groups (Table 1). There were no statis-
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Table 1. Baseline demographic and characteristics of ankylosing spondylitis patients and control group.

† Mean±standard deviation.
AS: ankylosing spondylitis, RLS: restless legs syndrome, IRLSSG-RS: International Restless Legs Syndrome Study 
Group Rating, NSAID: non-steroidal anti-inflammatory drug.
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tically significant differences in serum ferritin, vi-
tamin  B12 levels and BASFI between AS patients 
with and without anemia (Table 2). 23 (57.5%) of  
the AS patients with anemia had RLS, and the 
IRLSSG-RS score was 21.3±5.7. Of  the AS pa-
tients without anemia, 11 (16.7%) had RLS, and 
the IRLSSG-RS score was 15± 6. Statistically sig-
nificant differences between AS patients with and 
without anemia were found in terms of  RLS fre-
quency and IRLSSG-RS score (Table 2). Iron lev-
els were lower in patients with AS with anemia 
than those without anemia. However,  folic acid 
levels, age of  patients, BASDAI, C-reactive protein 
(CRP) and erythrocyte sedimentation rate (ESR) 
values were found to be statistically higher (Table 
2).

In the anemia group of  patients with AS, 18 
had iron deficiency anemia, and 22 had chronic 
disease anemia. Ten patients (55.5%) in the iron 
deficiency anemia group had RLS, 13 patients 
(59.0%) in the chronic disease anemia group had 
RLS, and there was no statistically significant dif-
ference between these two groups (p=0.376). The 
IRLSSG-RS score was 15.4 ±10 in the iron defi-

ciency anemia group and 15.7±8.9 in the chronic 
disease anemia group, with no statistically signifi-
cant difference (p=0.185).

The IRLSSG-RS scores of  AS patients were not 
correlated with age, CRP, ESR, folic acid level and 
BASDAI but were negatively correlated with se-
rum iron (Figure 1) and hemoglobin level (Figure 
2) (Table 3).

Table 2. Clinical characteristics and laboratory values of ankylosing spondylitis patients with and without anemia.

† mean±standard deviation.
AS: ankylosing spondylitis, RLS: restless legs syndrome, BASDAI: Bath Ankylosing Spondylitis Disease Activity 
Index, BASFI: Bath Ankylosing Spondylitis Functional Index, ESR: erythrocyte sedimentation rate, CRP: C-reactive 
protein, IRLSSG-RS: International Restless Legs Syndrome Study Group Rating Scale.

Table 3. Correlation between the IRLSSG-RS seve-
rity and age, CRP, ESH, hemoglobin, iron, folic acid, 
BASDAI in patient with ankylosing spondylitis.

r: Pearson and Spearman’s correlation coefficient.
IRLSSG-RS: International Restless Legs Syndrome 
Study Group Rating Scale, BASDAI: Bath Ankylosing 
Spondylitis Disease Activity Index.
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Figure 1. Serum iron level was significantly and negatively correlated with 
IRLSSG-RS (International Restless Legs Syndrome Study Group Rating Scale) 
scores.

Figure 2. Hemoglobin level was significantly and negatively correlated with 
IRLSSG-RS (International Restless Legs Syndrome Study Group Rating Scale) 
scores.
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Discussion 

Three main findings emerged from this study. 
Firstly, patients with AS have a higher RLS fre-
quency than the control group. Secondly, AS 
patients with anemia had RLS more often, and 
IRLSSG-RS scores were higher than AS patients 
without anemia. Third, a negative and significant 
correlation was found between the IRLSS-RS 
score and serum iron and hemoglobin levels in pa-
tients with AS.

Dopaminergic dysfunction is thought to be 
the underlying cause of  the pathophysiology of  
RLS.20 Studies have shown that RLS occurs more 
frequently in patients with rheumatological dis-
orders such as rheumatoid arthritis, scleroderma, 
Sjogren’s syndrome, and fibromyalgia.21-24 Tekatas 
and Pamuk13 and Demirci et al.12 reported that the 
frequency of  RLS in patients with AS was 30.8% 
and 36.4%, respectively. We found the frequency 
of  RLS in patients with AS to be 32.1%. The fre-
quency of  RLS in healthy people in our control 
group was 10.4%, and the rates were similar to the 
frequency in the range of  2-15% determined in the 
general population.9,13,25,26

Several reasons have been suggested for the rela-
tionship between AS and RLS. First, long-term use 
of  nonsteroid antiinflammatory drugs for chronic 
pain conditions is common in patients with AS. It 
may lead to gastrointestinal blood loss, resulting in 
higher subclinical iron deficiency.27 There is also 
an association between chronic pain and RLS, and 
it may also be associated with a neurochemical 
predisposition resulting from chronic pain condi-
tions and an abnormality of  the immune system.28

Küçük et al.29 also showed that in patients with 
systemic lupus erythematosus (SLE), the preva-
lence of  RLS is higher than in the normal pop-
ulation, and anemia appears to be an essential 
determinant of  the presence and severity of  RLS 
in SLE patients. Our study revealed the presence 
of  RLS more frequently in patients with AS com-
pared to the healthy population. There was a neg-
ative correlation between hemoglobin and serum 
iron levels and IRLSS-RS score in AS patients.

This study had several limitations. It had a rel-
atively limited number of  patients. The cross-sec-
tional planning of  the study is one of  the other 
limitations.

Conclusions

In this study, patients with AS had a higher 
RLS frequency compared to the control group, AS 
patients with anemia have a higher RLS and high-
er IRLSSG-RS score than AS patients without 
anemia, and also a negative and significant cor-
relation was found between IRLSS-RS score and 
serum iron and hemoglobin levels in AS patients. 
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