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Abstract

Background and Objective: Restless legs syndrome (RLS) is a sensorimotorddis that causes sleep deprivation. RLS
is characterized by discomfort in the legs and reeglesire to move them during sleep. Different @lence rates about RLS
are reported in Iran. This systematic review anthraealysis was performed to estimate the prevalehBLS in Iran.

Materials and M ethods. By searching the national and international datbasich as Scientific Information Database
(SID), Maglran, Google Scholar, IranMedex, ScieBaect, PubMed and Scopus, 30 articles publishéadmsn 2005 and
2014 were found. The results of the studies wengbated using the random-effects model in the me#dyais. Heterogenei-
ty among studies was assessed using the 12 indeR aalue less than 0.05 were considered as isttissignificant. Data
were analyzed using STATA software version 11.2.

Results: In studied articles, 8459 participants were enténéal meta-analysis and the prevalence of RLS wstis e
mated as 30% (95% CI: 24%-36%). According to theamanegression diagram, the prevalence of RLS deetkay
increasing the sample size and the year of sindjcated possible rising of the prevalence, baséhchanges were not
statistically significant. The prevalence of RLSpiatients with kidney disea$é5%; 95% confidence interval: 33% to
57%), patients with diabetes (35%; 95% confidenderval: 22% to 49%), and patients with neurologidiaease
(33%; 95% confidence interval: 10% to 57%) was nthea other groups.

Conclusion: Given the high estimated prevalence of RLS in $tigly, it is recommended to identify at-risk indi-
viduals and provide educational materials for them.
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I ntroduction move the legs during sleep (1). The patients re-
semble this unpleasant feeling similar to moving
worm on the skin, flowing of water in the leg,
sensing insect in bone, and sensing of electricity
in the leg (2). Patients with RLS walk during the

Restless legs syndrome (RLS) is a sensorimo-
tor disorder that disturbs sleep, and it is charact
ized by discomfort in the legs and severe desire to

night to relieve their annoying symptoms, and
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The International Restless Legs Syndrome
Study Group (IRLS) has provided four diagnostic
criteria for RLS. It includes unpleasant feeling in
the leg, worsening during the night by inactivity
and sleep, and temporary relief by moving the leg;
if a person who has had these criteria, is known as
a patient with RLS (1). The cause of RLS is un-
known. There is no certain biological index for
RLS diagnosis; moreover, physical examinations
of patients with RLS are normal and do not help
with the diagnosis (4). RLS is diagnosed based on
patient's history (5). Physical examinations and
medical assessments help with the diagnosis only if
there are co-morbidities or the cases such as end-
stage renal failure, pregnancy, and iron deficiency
that cause the secondary RLS (6). RLS has always
been mentioned as one of the most common unde-
tectable diseases, because it is often not diagnose
or misdiagnosed (7); sometimes, anti-depression or
anti-anxiety medications are prescribed, taking the
se medications worsens RLS in these patients (8).
All patients with this problem do not need medica-
tion, practicing proper sleep hygiene, including
avoiding caffeine, nicotine, and alcohol would be
helpful (9). Following RLS diagnosis, all the pa-
tients should be evaluated for iron deficiencytes t
most important and frequent secondary cause (10).

Prevalence of RLS is estimated 10% in adults,
more common in women and elderly people (1).
This disorder is more common in women than men
and the prevalence of RLS rises with age (11). RLS
is categorized into primary and secondary forms.
The primary form starts at an early age and the pa-
tient has family history of this disorder; the sec-
ondary one is related to the patient's medical con-
dition such as renal failure, Parkinson’'s disease,
iron deficiency, pregnancy, diabetes, hypothyroid-
ism, and rheumatoid arthritis (12, 13). RLS is more
common in three groups: pregnant women, patients
with end-stage renal failure and iron-deficiency
anemia; iron deficiency is common among all these
three mentioned groups and might cause RLS
(14, 15). Nearly a quarter of women experience
RLS during pregnancy; and the highest prevalence
is reported in the last trimester (16).

One of the most common problems during
treatment is an incident of rebound and augmenta-
tion in some patients. The rebound means that a
higher dose of medication is needed over the night
and developing symptoms early in the morning.
Augmentation is known with the early onset of
symptoms (usually two hours earlier), increasirgg th
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severity of symptoms and involving more parts of
the body. The incidence of these complications has
been reported up to 20 to 30 percent in the tredtme
by dopaminergic agents (15). RLS increases the in-
cidence of mental disorders, the risk of cardiovasc
lar disease, depression, anxiety and fatigue, tgbesi
sleep apnea, erectile dysfunction in men, diabetes
and osteoporosis, and has a negative effect or qual
ty of life (4, 17-21). These patients hardly totera
long period of inactivity, such as traveling, cirem
or sleeping, as immobility worsens the symptoms.
So, RLS causes public isolation, depression, and a
decrease in the patients’ quality of life. Sleegodi
ders could lead to cognitive impairment, high-risk
behaviors, and impaired social relationships (1).

One of the most important goals of meta-analysis
is providing a precise and reliable result by iasre
ing the sample size, combining different studies,
thereby reducing the confidence interval and sglvin
the problems caused by the results of previous con-
troversial studies (22). Studies conducted in Iran
have reported a variety of different prevalences;at
for example, 61.5% of subjects in Molahosseini et
al. study were suffering from RLS (23), while in
Khazaei et al. study only 6 percent of the subjects
had symptoms of RLS (24). According to humerous
studies with different findings in the country, the
findings in this study were reviewed systematically
and data were combined to achieve a more accurate
estimate of the prevalence of RLS in the region.

Materialsand M ethods

This systematic review and meta-analysis in-
vestigated the prevalence of RLS in Iran. All local
studies published in Persian and English journals
(between 2005 and 2014) were systematically re-
viewed based on the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRIS-
MA) guideline (25).

Data selection and criteria

To search conducted studies regarding the
prevalence of RLS, the national and international
information databases such as Scientific Infor-
mation Database (SID), Maglran, Google Scholar,
IranMedex, Science Direct, PubMed, and Scopus
were used. A broad search strategy was performed
by keywords such as sleep disorder, RLS and their
combinations and the Latin equivalent of these
words was used in the international databases.
Furthermore, the references of the article were
reviewed to access more articles. In this study,

J Seep i, Vol. 1, No. 3, 2016

http://jss.tums.ac.ir



R. Ghanei-Gheshlagh, et al.

eligibility for studies was based on inclusion and
exclusion criteria. All the articles, in which the

prevalence or frequency of RLS was mentioned,
were entered for analysis. Exclusion criteria in-
cluded being unrelated to the topic, having medi-
cal treatment, repetitive studies, and inaccessibil
ity to the full-text articles. The methodological

quality of the articles was not checked and all el

gible articles were analyzed. According to the in-
clusion and exclusion criteria, 30 studies were

selected between the years 2005 to 2014, and
more than one-third of studies were published in
2013 (Figure 1). Twenty-six out of 30 reviewed
studies (86.7%) were cross-sectional studies.
Based on inclusion and exclusion criteria, two
authors independently screened the collected data
in terms of the title and abstract and then reviewe
the full-texts in the next stage. The article was
reviewed by the corresponding author, in any dis-
agreement on either stage.

\
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Figure 1. Entry process to systematic review and meta-arafimivchart based on the Preferred Reporting Items
Systematic Reviews and Meta-Analyses (PRISMA) dinde
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Data extraction

Data extraction form was used for collecting
the data including variables such as first autlor o
the article, publication year, city of performed
study, sample size, sampling method, number of
patients with RLS, study population, and type of
the study. The study population included people
with diabetes, and gynecological, renal, respirato-
ry, digestive, neurobiological, and cardiac diseas-
es, and the people under acute care, elderly peo-
ple, healthy women, workers and students. The
highest number of studies (27%) was conducted on
patients on hemodialysis, and with renal disease.

Statistical analysis

The prevalence has a binomial distribution. The
variance of every article was calculated through
the binomial distribution variance. Inverse the
varianceweighting was allocated to each study. |
index was used to assess the heterogeneity of the
data. The heterogeneity was divided into three
classes of less than 25% (low heterogeneity), 25%
to 75% (moderate heterogeneity) and more than
75% (high heterogeneity). The random effects
model was used because of heterogeneity of the
data. There was no need for assessing publication
bias, while quality control stages variable was
done precisely. Data were analyzed using STATA
software version 11.2 (StataCorp LP., College
Station, TX, United States).

Results

Concluding studies were conducted between
the years 2005 to 2014 and total sample size of
the studies was 8459 persons with the mean of
282 people in each study. Table 1 shows the char-
acteristics of included studies.

The lowest prevalence was reported in hospital
personnel (6.1%) in Khazaei et al. study (24), and
the highest prevalence was reported in hemodialy-
sis patients in the Arab Baniasad et al. study.(51)
Estimation of RLS prevalence was performed
with a random effects model in the entire country.
Prevalence of RLS in 30 articles with the sample
size of 8459 persons was 30% (95%CI: 24% to
36%). In the current study, heterogeneity was
98.4% that considered as one of the highest heter-
ogeneity studies. So, the random effects model
was used for subsequent reviews. Based on the
random effects model, authors assumed that the
observed differences are because of the various
sampling and the difference in RLS prevalence
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rates in different studies. Moreover, 10 studies
(33.3%) were conducted in Tehran (Table 1).

In 20 studies (66.7%), convenience sampling
method, 4 studies (13.3%) random sampling, and 4
studies (13.3%) census sampling method were per-
formed. Sampling method was not mentioned in
two studies (6.7%).

The prevalence of RLS was 34% (95% CI: 3-
66%) with census sampling, 32% (95% CI. 24-
41%) with convenience sampling and 13% (95%
Cl: 12-15%) with random sampling. The highest
prevalence was reported with census sampling
and the lowest with random sampling. According
to the random effect models, prevalence of RLS
was estimated as 30% (95% CI: 24-36%) in Iran.

The studies were separated based on the target
population. Most of the studies were conducted
among patients with renal disease and patients on
hemodialysis. The prevalence of RLS in patients
with renal diseas€45%; 95% CI, 33-57%), pa-
tients with diabetes (35%; 95% CI, 22-49%), and
patients with neurological disease (33%; 95% ClI,
10-57%) was more than other groups, respectively.

Based on Meta-regression diagram, the RLS
frequency was decreased by increasing the year of
the study (P = 0.899) (Figure 2).
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Figure 2. The meta-regression diagram of the
prevalence of restless legs syndrome (RLS) based on
the year of study. The greater circle shows thatgre

sample size number.

The majority of the studies were conducted in
Tehran. The highest prevalence was reported in
Yazd (67%; 95%CI: 60-74%) and the lowest
prevalence in Qazvin (12%; 95% CI: 9-16%). The
total prevalence of RLS was estimated as 30%
(95% CI: 24-36%) in different cities. Studies were
strongly heterogeneous € 98.4%; P > 0.001).
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Table 1. Characteristics of included studies

Article Place Time Thesample Thestudy Type of Sampling  Prevalence 95%ClI (%)
sze population study method (%) Upper Lower
Molahosseini Tehran 2005 504 Hemodialysis erss- Convenience 61.5 66 57
etal. (23) sectional
Aslanietal. Shahrekord 2007 205 Heart failure erss- Convenience 22.0 28 16
(26) sectional
Ansarnetal. g, 2008 194 Renal failure "9SS Uncertain 289 35 23
27) sectional
Javadzade et . Cross-
al. (28) Qazvin 2008 300 Students sectional Random 12.3 16 9
Samilipour et Bushehr 2009 130 Hemodialysis Cross- Uncertain 33.1 41 25
al. (29) sectional
Sharifian etal. Tehran 2009 780 Workers Cross- Random 12.8 15 10
(30) sectional
Shahidietal. — Torbat Hey- ) 41 Hemodialysis 05" Census 171 29 6
(31) dariyeh sectional
Habibzadehet i a 2011 300 IcU Cross-  convenience 363 42 31
al. (2 sectional
Ghanei etal. Saghez 2011 108 Diabetes Cross- Convenience 426 52 33
(32) sectional
Najafi et al. Isfahan 2011 2099 Neurology erss- Convenience 8.0 9 7
(33) sectional
Alidostietal.  Chaharmahal o Cross-
(34) Bakhtiari 2013 171 Hemodialysis sectional Census 57.3 65 50
Dehghan Saghez 2012 110 ~ Pregnant - Cross- oo ence 227 31 15
Nayeri et al. (3) women sectional
Habibzadeh et Urmia 2012 168 Hemodialysis erss- Convenience 38.7 46 31
al. (35) sectional
Khaledi Paveh Kermanshah 2013 300 PMS erss- Convenience 254 30 20
etal. (36) sectional
Borjietal. (37) Tehran 2012 225 IBS Comparativ€onvenience 253 31 20
Yazdi et al. (38) Tehran 2013 400 Workers Castralon Random 15.2 19 12
Torabi etal. Jahrom 2013 3e0  derlypeo-  Cross- oo oience 57.7 63 53
(39) ple sectional
Vahdatetal  ropn o013 a4z Pregnant o CIOSS-ooenience 178 21 14
(40) women sectional
Yazdi et al. . Cross- .
(@1) Tehran 2013 152 Epilepsy sectional Convenience 32.3 40 25
Sthajay?fzr;nejad Isfahan 2013 126 MS Case-control ~ Convenience 651 3 57
Khazaei et al Kermanshah 2013 653 Shift workers erss- Census 6.1 8 4
(24) sectional
Chehri etal. Kermanshah 2013 95 Asthma erss- Convenience 34.7 44 25
43) sectional
Miri et al. (44) Tehran 2013 205 MS erss- Convenience 27.8 34 22
sectional
Gholamrezael o 2013 90 Cardiac pa- Cross- Convenience 105 17 4
etal. (45) tients sectional
Sharifietal.  Bandar Ab- 5,5 80 Hemodialysis ~_C"0SS" Census 575 68 47
(46) bas sectional
Khazaeetd. \ormanshah 2013 311 Women ~ Cross: Random 13.1 17 9
47) sectional
Zobein ar_wd Kermanshah 2014 140 Diabetes Case-control  Conweenien 28.6 36 21
Shokoohi (48)
Yazdietal Tehran 2014 414 Workers erss- Convenience 8.6 11 6
(49) sectional
Miri et al. (50) Tehran 2014 443 Pregnant Cross- i nvenience 17.8 21 14
women sectional
Arab Baniasad Yazd 2014 160 Hemodialysis erss- Convenience 67.2 74 60
etal. (51) sectional
ICU: Intensive care unit; PMS: Premenstrual syndypl8S: Irritable bowel syndrome; MS: Multiple skisis
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Discussion

To our best knowledge, present study is the
first systematic review investigated the frequency
of RLS in different regions of Iran. The total sam-
ple size of 30 reviewed studies was 8459 persons
from 2005 to 2014. The lowest and the highest
sample sizes were related to the study of Shabhidi
et al. with 41 persons (31) and Najafi et al. with
2099 persons (34). In this study, the total preva-
lence of RLS was 30%. Different prevalence rates
are reported in various studies. For example, Kim
et al. found the prevalence of RLS in patients with
renal disease as 28.0% in Korea, 12.2% in Japan,
62.0% in China, and 6.6% in India (52).

In this study, frequency of RLS in the elderly
population (58%) and patients with renal disease
(45%) was more than other target populations.
Leschziner and Gringras believed that the preva-
lence of RLS in elderly people is more than other
age groups and its prevalence rises by rising the
age (4).

RLS has a high prevalence in patients with re-
nal disease and patients on hemodialysis. Differ-
ent frequencies were reported in the conducted
local studies on these patients. The highest fre-
guency (67.2%) was reported in the study of Arab
Baniasad et al (51).

Unpleasant symptoms of RLS start or intensify
in the sunset and subside in the early morning,
leading to sleeping disorder in patients. In Holmes
et al., almost 80% of the patients reported severe
sleep attack and insomnia. This high prevalence
figures the importance of stresses on sleeping dis-
order as a characteristic of RLS (7). Moreover,
many of the problems are not diagnosed correctly
in these patients, and the symptoms sometimes are
attributed to anxiety and depression (8). Unfamili-
arity of medical staff with the symptoms of RLS
and lack of proper diagnosis of this disease may
cause that many patients do not seek medical
treatment. Thus, not referring to the physician
because of imagining the disease simple, wrong
diagnosis, subjective symptoms, lack of biological
index for the diagnosis, and failures to diagnosis
with clinical examination and self-treatment of the
patients are the main barriers of reporting thé rea
statistics about RLS in society. Four criteria pre-
sented by IRLS are used for the diagnosis and if a
patient has all the four criteria, the diagnosif wi
be confirmed (1).

RLS intensity tools are used for investigating
the severity of RLS. These tools are often mis-
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used, and this is one of the reasons behind the dif
ference of the reported prevalence rate. Some re-
viewed studies about sleep disorder reported only
the prevalence or frequency of RLS without point-
ing to screening and assessment tools. Since,
symptoms of RLS are subjective, people may be
unable to report their symptoms precisely, or they
may exaggerate them.

In the present study, the meta-regression dia-
gram showed that the frequency of the RLS was
decreased by increasing the sample size, and in-
creasing the year of study, indicated the rising of
the frequency; though these changes were not sta-
tistically significant. In other words, the preva-
lence of RLS is not dependent on the passage of
time and sample.

One of the main limitations of this study was
the lack of methodological quality assessment of
included articles. High sample size population-
based studies are recommended to evaluate the
prevalence of RLS (53).

Conclusion

Different prevalence rates of RLS are reported
around the world. This difference may be because
of racial differences, predisposing and environ-
mental factors like geographical location and
methodological limitations (such as low sample
size and contradictory interpretation of diagnostic
criteria). Regarding the high estimated prevalence
of RLS in current study, it seems essential to pro-
vide educational programs for health staff and
patients for obtaining further information and
proper management of the disease.
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