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Background and Objective    Sleep disorders, especially restless leg syndrome (RLS), have in 
recent years been recognized as common problems that increase the risk of mental disorders, 
anxiety, and depression, and lead to decreased quality of life and social isolation. The aim of this 
cross-sectional study was to evaluate the frequency of RSL in psychiatric patients admitted to 
Ibn Sina Hospital, Mashhad, Iran during 2020–2021. 
Methods    Eligible individuals were selected using available sampling, and after determining 
the type of psychiatric disorder, the demographic and medical information of patients were re-
corded. The RLS assessment questionnaire was used to evaluate the purpose of the study.
Results    Of the 150 hospitalized patients with psychiatric disorders, 67 (44.7%) were male, 
and the mean age of the subjects was 34.63 ± 10.80 years. RLS was not observed in 100 patients 
(66.7%); however, mild RLS was shown in 33 patients (22%), while severe type was shown in 17 
patients (11.3%). The prevalence of major depressive disorder and lithium consumption was 
significantly higher in people with RLS than in those without the syndrome (p = 0.047 and p = 
0.012, respectively).
Conclusions    These results indicate that there is a relationship between the prevalence of 
RLS and some psychological disorders and medications that are commonly used in this field. 
Managing the symptoms of this syndrome by better understanding its predisposing factors can 
lead to better management of patients. Sleep Med Res 2023;14(3):161-167
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INTRODUCTION

In recent years, sleep disorders have been considered a new emerging field in medicine, 
and their roles in some unrelated clinical problems have been confirmed [1]. Indeed, sleep 
hygiene plays an important role in the concentration and quality of life [2]. Sleep is defined 
as a transient reduction in the level of consciousness, but nevertheless the body is physio-
logically active, and all kinds of dynamic fluctuations in the central nervous system and he-
modynamic changes occur in the respiratory and metabolic systems [1]. Over the past de-
cades, the prevalence of sleep disorders has increased because of the stressful and competitive 
conditions of modern societies [3].

According to the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition 
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(DSM-5) scale, sleep disorders can be classified as insomnia, hy-
per somnolence, narcolepsy, breathing-related sleep disorders, 
circadian rhythm sleep disorders, non-REM sleep arousal disor-
ders, nightmare disorder, REM sleep behavior disorder, restless 
leg syndrome (RLS), and substance/medication induced sleep 
disorder [4].

In patients who complain of a feeling of being forced to move 
their legs while lying in bed or while sitting, RLS should be con-
sidered, especially if the symptoms are more severe at night. 
There is no specific test for RLS, so the condition is diagnosed 
by a physician evaluation. The five basic criteria for clinically di-
agnosing RLS include having a strong, often irresistible urge to 
move the legs, usually accompanied by uncomfortable sensa-
tions, worsening symptoms in sitting or lying down positions, 
relieving symptoms by activities such as walking or stretching, 
worsening symptoms at night, and symptoms that cannot be ex-
plained solely by another medical or behavioral condition [5,6].

Several studies have confirmed some risk factors for RLS, 
which include being female [7], increasing age, parkinsonism, 
peripheral neuropathy, subjective cognitive impairment, acting 
out dreams, hyposmia, active smoking and cardio metabolic dis-
eases [5,7,8], and medication [9].

According to Ohayon [5] and Tison et al. [7], the prevalence 
of RLS in the general population was 6% and 8.5%, respectively. 
Agüera-Ortiz et al. [6] found that 11.11% of 100 non-demented 
psycho-geriatric outpatients in their study were diagnosed with 
RLS. Leutgeb and Martus [9] studied 243 individuals with mood 
and anxiety disorders who were interviewed for symptoms of 
RLS, and they found the overall prevalence of RLS to be 27%. 
Allen et al. [10] discovered that out of 15391 participants, 1114 
individuals (7.2%) reported RLS symptoms, with 416 (2.7%) ex-
periencing symptoms at least 2 times per week and finding them 
moderately or severely distressing. In 2000, Rothdach et al. [11] 
found the overall prevalence of RLS to be 9.8%, which was higher 
in women (13.9%) than in men (6.1%).

Lee et al. [12] examined the association between RLS and 
DSM–IV major depressive disorder and panic disorder and 
found that the adjusted odds ratio for the diagnosis of major 
depressive disorder (4.7%), panic disorder (12.9%), and comor-
bidity of major depressive disorder and panic disorder (9.7%) in 
the past 12 months suggested a strong association between RLS 
and major depressive disorder and/or panic disorder.

While RLS prevalence in the community population has been 
studied, the prevalence of RSL in the psychiatric population in 
Iran has never been investigated. The aim of the present study 
is to evaluate the frequency of RLS in psychiatric patients who 
were admitted to Ibn Sina Psychiatric Hospital in Mashhad. 

METHODS

The present prospective, cross-sectional, and descriptive-an-

alytical study was carried out between 2021 and 2022 to evalu-
ate the prevalence of RLS among patients hospitalized in Ibn 
Sina Hospital in Mashhad, Iran. For this purpose, an RLS diag-
nosis questionnaire was designed. The questionnaire was com-
posed of four questions based on a Likert 4-point scale (never, 
sometimes, most of the time, always), where each question was 
scored from 0 to 3, the total score being 0 to 12. The scores rang-
ing 0–4, 4–7, and 8–12 were assigned to without RLS, mild RLS, 
and severe RLS, respectively. The reliability of the Persian ver-
sion of the RLS questionnaire was obtained by calculating the 
Cronbach’s alpha of 0.97 in similar studies in Iran [13]. In ad-
dition, the patient’s epidemiologic data, history of medications, 
and any psychiatric disorder were recorded. 

All of the patients who were between 18 and 60 years old and 
had met the inclusion criteria were selected for the rest of the 
study. The inclusion criteria included: age 18–60 years old, his-
tory of hospitalization in a psychiatric hospital during a 1-year 
research period, lack of cognitive impairment, and lack of per-
vasive developmental disorders and intellectual disability that 
would prevent cooperation in completing the questionnaire and 
completing and signing of the informed consent form. On the 
other hand, patients in the withdrawal or intoxication phase of a 
substance use problem, or with confirmed pregnancy (according 
to preadmission examination), or who were admitted solely for 
addiction treatment and did not have another concomitant psy-
chiatric disorder, or who showed lack of cooperation in con-
ducting the research, were excluded from the rest of the study.

In the next step, the demographic data and medical record of 
patients were obtained, and the type of psychiatric disorder was 
diagnosed according to the DSM-5 criteria. Prescribed psychi-
atric drugs (for better discrimination between RLS and akathisia 
symptoms), history of drug abuse (alcohol, nicotine, caffeine, 
and other substances), working a night shift, or having suicidal 
thoughts, were evaluated and recorded in the patient medical 
file. Serum level of hemoglobin (Hb), urea, and creatinine were 
obtained from preadmission examination data. Cases with ob-
vious anemia or uremia were considered as confounding factors 
and excluded from the rest of study. RLS diagnosis and differ-
entiation from other disorders, like akathisia and arthritis, were 
determined via clinical interview and completion of the RLS as-
sessment questionnaire. 

Ethics Statement
This study was approved by the Ethics Committee of Ibn Sina 

Hospital (IR.MUMS.MEDICAL.REC.1397.770). Before the 
starting the study, the informed consent document was obtained 
from all participants.

Statistical Analysis
For statistical analysis of the data, SPSS software (Ver. 22; IBM 

Corp., Armonk, NY, USA) was used. The mean ± standard de-
viation was used for quantitative data with normal distribution. 
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Independent t-test and Mann–Whitney test were used for the 
intergroup comparison of qualitative data. To investigate the vari-
ables affecting the RLS event, the backward logistic regression 
model was used. Significance level of 0.05 was considered.

RESULTS

In this study, 150 hospitalized patients completed the survey. 
The participants were 34.63 ± 10.86 years old. Of these, 83 (55.3%) 
were female; the RLS questionnaire score indicated no sign in 
100 (66.7%), mild in 33 (22%), and severe RLS sign in 17 (11.3%) 
individuals. In terms of underlying disease, 32 (21.33%) partic-
ipants were diagnosed with bipolar 1 disorder, 8 (5.33%) with 
major depressive disorder, and 4 (2.66%) with schizophrenia. 
In relation to the medications used, 78 (52%) participants were 
taking valproate sodium, 70 (46.7%) were taking lorazepam, 46 
(30.7%) were taking lithium, and 36 (24%) were taking quetiap-
ine. Also, 20 (13.33%) participants had suicidal ideas, 19 (12.66%) 
participants were using nicotine, while 4 (2.66%) participants 
worked night shift (Table 1).

Age, gender, red blood cell (RBC) count, level of Hb, urea, 
creatinine, night shift history, suicidal thoughts, and substance 
abuse showed no significant difference between participants 
with and without RLS (Table 1).

There was a significant difference between taking lithium and 
the presence of RLS (p = 0.012). However, there was no signifi-
cant difference between taking other drugs and the presence of 
RLS (Table 2).

Comparison of patients with and without RLS in terms of 
various psychiatric disorders showed that the prevalence of ma-
jor depressive disorder in individuals with RLS was significantly 
higher than in patients without RLS (p = 0.047) (Table 3). On 
the other hand, the prevalence of schizophrenia in the group 
without RLS was significantly higher than in individuals with 
RLS (p = 0.044). There was no significant difference between 
other disorders in patients with RLS (Table 3).

To investigate the variables affecting the RLS event, age and 
sex variables along with significant variables (at a significance 
level of 0.1) were included in the backward logistic regression 
model. Two variables of lithium and clonazepam prescription 
were identified as effective variables. Table 4 shows that taking 
lithium increases the chance of developing RLS by 2.8 times, 
while taking clonazepam reduces the chance of developing this 
syndrome. Other significant variables, such as major depressive 
disorder and schizophrenia, did not have a significant effect on 
the incidence of RLS (Table 4).

DISCUSSION

This study revealed an RLS prevalence of 33.3% in the psy-

chiatric patients hospitalized in Ibn Sina psychiatric hospital in 
Mashhad, Iran. In comparison of patient with and without RLS, 
there was no significant difference observed in terms of gender, 
medical history, night shift work, suicidal ideation, substance 

Table 1. Comparison of epidemiologic factors and laboratory find-
ings in patients with and without RLS

Characteristic
RLS

p-value
Yes (n = 50) No (n = 100)

Age (yr)* 34.68 ± 11.84 34.60 ± 10.40 0.967
Gender 0.417

Male 20 (40) 47 (47)
Female 30 (60) 53 (53)

Medical history
Hypothyroidism 1 (12.5) 6 (33.3) -
High blood pressure 3 (37.5) 1 (5.6)
Diabetes 2 (25) 5 (27.8)
Seizures 2 (25) 6 (33.3)

Nightshift working 0.466
Yes 4 (8) 5 (5)
No 46 (92) 95 (95)

Suicidal thoughts 0.137
Yes 20 (40) 28 (28)
No 30 (60) 72 (72)

Drug abuse
Nicotine 0.391

Yes 19 (38) 31 (31)
No 31(62) 69 (69)

Opium 0.618
Yes 6 (12) 15 (15)
No 44 (88) 85 (85)

Cannabis 0.466
Yes 4 (8) 5 (5)
No 46 (92) 95 (95)

Amphetamine 0.145
Yes 5 (10) 4 (4)
No 45 (90) 96 (96)

RBC (cells/μL)† 4.77 ± 0.52 4.70 ± 0.52 0.467
Hb (g/dL)‡ 14.25 ± 1.58 13.85 ± 1.64 0.156
MCV (fL)‡ 87.65 ± 3.62 87.16 ± 5.97 0.597
WBC (cells/μL)† 7.49 ± 2.22 7.70 ± 2.76 0.998
Urea (mg/dL)† 30.54 ± 8.22 29.77 ± 8.22 0.280
Creatinine (mg/dL)† 0.93 ± 0.15 0.90 ± 0.13 0.378
Values are presented as mean ± standard deviation or number (%).
*Chi-square statistical test was used; †Mann-Whitney statistical 
test was used; ‡Independent samples t-test statistical test was used.
RLS, restless legs syndrome; RBC, red blood cell count; Hb, hemoglo-
bin; MCV, mean corpuscular volume; WBC, white blood cell count.
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abuse, mean age, or laboratory factors, such as RBC count, Hb, 
mean corpuscular volume, white blood cell count, urea, or cre-
atinine. On the other hand, the prescription of lithium in the 
group with RLS was significantly higher than that in individuals 
without RLS symptoms. Despite the lack of significant differ-
ences in clonazepam prescription between the two groups, the 
use of this drug in the patients without RLS was reported to be 
relatively more than in the RLS positive group.

In similar study, the prevalence of RLS in patients admitted 
to psychiatric hospital in Lebanon was 18% [14]. In comparison 
with healthy individuals, the risk of suicidal ideation or behav-

ior (27.1% vs. 7%) or depression history (65.6% vs. 22.8%) in 
RLS patients was significantly high [15]. In the study conducted 
by Pullen et al. [16], the prevalence of attention-deficit/hyperac-
tivity disorder (ADHD), mood disturbances, anxiety disorders, 
and behavioral disturbances in adolescents with RLS were 25%, 

Table 4. Logistic regression test to examine the variables affect-
ing the incidence of RLS

Characteristic Odds ratio (95% CI) p-value
Lithium 2.836 (1.331–6.046) 0.007
Clonazepam 0.191 (0.039–0.921) 0.039
RLS, restless legs syndrome; CI, confidence interval.

Table 2. Comparison of different drug use histories in people with 
and without RLS

Medication
RLS

p-value
Yes (n = 50) No (n = 100)

Anticonvulsive 
Sodium valproate† 25 (50) 53 (53) 0.729
Topiramate* 1 (2) 1 (1) > 0.999
Gabapentin* 5 (10) 3 (3) > 0.999
Phenobarbital* 1 (2) 2 (2) 0.302
Carbamazepine† 0 (0) 4 (4) 0.072
Lamotrigine* 4 (8) 2 (2) 0.096

SSRI
Sertraline† 4 (8) 4 (4) 0.304

Benzodiazepine 
Clonazepam† 2 (4) 14 (14) 0.061
Lorazepam† 24 (48) 46 (46) 0.817

Alpha2 agonist 
Clonidine* 1 (2) 1 (1) > 0.999

Anticholinergic  
Biperiden† 8 (16) 17 (17) 0.877

Antipsychotic 
Haloperidol* 0 (0) 3 (3) 0.551
Quetiapine† 16 (32) 20 (20) 0.105
Olanzapine† 9 (18) 10 (10) 0.165
Aripiprazole† 6 (12) 8 (8) 0.427
Risperidone† 24 (48) 62 (62) 0.102
Clozapine† 6 (12) 14 (14) 0.734

Opioid 
Methadone* 2 (4) 2 (2) 0.601

Mood stabilizer 
Lithium† 22 (44) 24 (24) 0.012

Beta blocker 
Propranolol† 4 (8) 7 (7) 0.825

Values are presented as number (%).
*Fisher’s exact test was used; †Chi-square test was used.
RLS, restless legs syndrome; SSRI, selective serotonin uptake in-
hibitor.

Table 3. Comparison of various psychiatric disorders in people 
with and without RLS

Psychiatric disorders
RLS

p-valueYes 
(n = 50)

No 
(n = 100)

Schizophrenia spectrum and other psychotic disorders
Schizophrenia* 4 (8) 21 (21) 0.044
Schizophrenia disorder* 2 (4) 7 (7) 0.466
Brief psychotic disorder† 0 (0) 1 (1) > 0.999
Delusional disorder† 0 (0) 2 (2) 0.553
Unspecified schizophrenia and 

other psychotic disorder†

5 (2) 5 (5) 0.664

Manic episode with psychotic 
feature†

1 (2) 4 (4) 0.655

Bipolar and related disorders
Bipolar 1 disorder* 32 (64) 53 (53) 0.200
Bipolar 2 disorder† 0 (0) 1 (1) > 0.999

Depressive disorders
Major depression disorder* 8 (16) 6 (6) 0.047
Generalized anxiety disorder† 1 (2) 0 (0) 0.333
Mixed anxiety depressive  

disorder†

1 (2) 0 (0) 0.333

Trauma and stressor related disorder
Posttraumatic stress disorder† 0 (0) 1 (1) > 0.999
Adjustment disorder† 0 (0) 2 (2) 0.553

Obsessive-compulsive and related disorders
Obsessive-compulsive disorder† 1 (2) 0 (0) 0.333

Personality disorders
Cluster B personality disorder† 3 (6) 4 (4) 0.686
Cluster C personality disorder† 1 (2) 0 (0) 0.333

Neurodevelopmental disorders
Attention-deficit/hyperactivity 

disorder†

1 (2) 0 (0) 0.333

Values are presented as number (%).
*Chi-square test was used; †Fisher’s exact test was used.
RLS, restless legs syndrome.
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29.1%, 11.5%, and 10.9%, respectively. Lee et al. [12] reported 
that the lifetime prevalence of psychiatric disorders between 
individuals with RLS was 36.8%, which is significantly higher 
than subjects without RLS (14.6%). According to our study re-
sults, the difference in suicidal ideation rate between individuals 
with and without RLS was not statistically significant. The men-
tioned difference in the results can be considered to be due to 
the small sample size of the present study, and as a result, the im-
possibility of comparing the frequency of suicidal ideation among 
different psychiatric disorders, due to the mentioned limitation.

In relation to psychiatric disorders, the prevalence of major de-
pressive disorder in patients with RLS was significantly higher 
than in patients without RLS. In contrast, the prevalence of schizo-
phrenia in the RLS positive group was significantly lower than 
in the RLS negative group. Kang et al. [17] examined the clinical 
pattern and association of RLS with schizophrenia according to 
the DSM-5 scale. The results of the study show that the preva-
lence of RLS in individuals with schizophrenia is 21.4%. Also, 
47.8% of the RLS positive group had experienced at least one of 
the symptoms of RLS. The difference between our results and the 
mentioned study may be attributed to the difference in the target 
population, because in our study, other patients admitted to a 
psychiatric hospital were also included in the study.

It seems that the relationship between RLS and psychiatric 
disorders is bidirectional, wherein all the signs and symptoms 
of this syndrome, such as sleep disorders and discomfort with 
numbness in the legs, play a role in the occurrence of distress and 
predispose the patient to psychiatric disorders [18]. It is impor-
tant to note that RLS and psychiatric disorders may show simi-
lar pathophysiology, and dopamines play a critical role in both 
RLS and psychiatric disorders [12]. Several studies confirmed 
that the prevalence of psychiatric disorders, particularly depres-
sion, among individuals with RLS was significantly higher than 
among healthy individuals [18-21]. The prevalence of RLS in the 
elderly population of France was 8.2%; consistent with the re-
sults of our study and, in comparison with healthy individuals, 
the prevalence major depressive disorder in patients with RLS 
was significantly increased [22]. Unlike the present study, Lopez 
et al. [23] reported that the prevalence of RLS among individu-
als with ADHD was 33%, which was significantly higher than 
that among healthy individuals without RLS. 

The prevalence of panic disorders and DSM-IV major depres-
sive disorder in patients with RLS was 16.7% and 19%, respec-
tively [12,24]. In the study conducted between Korean adults, 
the adjusted odds ratio for the diagnosis of DSM-IV major de-
pressive disorder, panic disorder, and posttraumatic stress disor-
der were 2.57%, 18.9%, and 3.76%, respectively [25]. Agüera‐Ortiz 
et al. [6] reported that the prevalence of RLS among individuals 
admitted to a Spanish psychiatric clinic was 11%. These results 
indicate the strong association between RLS and DSM-IV de-
pression and anxiety disorders. Tully et al. [22] showed an asso-
ciation between generalized anxiety disorder (GAD) and co-

morbid GAD–depression disorder with probable RLS. Although 
several studies have indicated that patients with RLS might be 
depressed because of difficulty falling asleep and staying asleep, 
the association between RLS and major depressive disorder or 
dysthymia was not confirmed [26]. In line with the aforemen-
tioned studies, the difference between individuals with and with-
out RLS in terms of major depressive disorder was statistically 
significant. However, the association between GAD or posttrau-
matic stress disorder and RLS was not significant. The difference 
may be attributed to the small sample size and lack of diagnosis 
of GAD and posttraumatic stress disorder in our study.

There is a little knowledge about the relationship between 
RLS and suicidal thoughts. Several studies indicate that the risk 
of suicide in individuals with RLS was increased [14,15,24]. 
Zhuang et al. [27] found that the risk of suicide in patients with 
RLS was 2.66 higher than in individuals without RLS. Para et al. 
[15] showed that in RLS individuals, the lifetime risk of suicidal 
ideation or behavior and depression history was significantly 
higher than in healthy participants. However, in the present study, 
no significant difference in terms of suicidal thoughts was ob-
served between the individuals with and without RLS. This dif-
ference may be attributed to the small sample size and lack of 
comparison of the frequency of suicidal ideation among differ-
ent psychiatric disorders, due to the mentioned limitation.

Several studies have confirmed the relationship between an-
tidepressants prescription and RLS [28-31]. A cross-sectional 
study of 18980 individuals with selective serotonin reuptake in-
hibitor (SSRI) drugs prescription found that the symptoms of 
RLS following medication use increased and intensified [32]. 
Several studies confirmed the relationship between lithium pre-
scription and RLS [33,34], while other studies confirmed the re-
lationship between treatments with amitriptyline, mirtazapine, 
and multiple SSRIs and higher frequency of PLMS [35,36]. In 
line with these studies, our results indicate that lithium prescrip-
tion could increase the risk of RLS occurrence. However, the re-
lationship between other antidepressant drugs prescription and 
RLS was not significant.

Although our research is the first study of RLS prevalence in 
patients with psychiatric disorders in Iran, as with any study, 
there were limitations. These limitations include the low sample 
size, lack of prospective examination, and lack of separate ex-
amination in various psychiatric disorders; the use of the RLS 
diagnosis questionnaire to evaluate RLS in psychiatric patients; 
the lack of research on some medical conditions affecting RLS; 
and the cross-sectional design that limits the investigation of 
causal effects.

In conclusion, the results of the present study show significant 
associations between the prescription of some psychiatric medi-
cation, as well as psychological disorders, and RLS. Therefore, 
given the numerous complications of RLS and its negative effects 
on the quality of life, routine screening and evaluation of these 
patients can help better manage psychological disorders. The re-
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sults of the present study will help researchers to fill part of the 
information gap in this area. To better evaluate and improve the 
prognosis of patients, consultation with sleep disorders special-
ists is recommended.

Availability of Data and Material
The datasets generated or analyzed during the study are available from the 
corresponding author on reasonable request.

Author Contributions
Conceptualization: Mahboubeh Eslamzadeh. Data curation: Tina Ansari 
Ram. Formal analysis: Aazam Sadat Heydari Yazdi. Funding acquisition: 
Maryam Emadzadeh. Investigation: Azade Heydarzade Mohama-
drezakhan. Project administration: Mahboubeh Eslamzadeh. Writing—
original draft: Azade Heydarzade Mohamadrezakhan. Writing—review 
& editing: Azade Heydarzade Mohamadrezakhan.

Conflicts of Interest
The authors have no potential conflicts of interest to disclose.

Funding Statement
The study was supported by Research Project No 971376 (Mashhad Uni-
versity of Medical Sciences, Mashhd, Iran).

Acknowledgements
The authors express their deep gratitude to the Deputy of Research and 
Technology of the Mashhad University of Medical Science, and the staff of 
Ibn Sina Hospital.

REFERENCES
1. Lee-Chiong T. Sleep medicine: essentials and review. 1st ed. New York: 

Oxford University Press 2008.
2. Berteotti C, Cerri M, Luppi M, Silvani A, Amici R. An overview of sleep 

physiology and sleep regulation. In: Guglietta A. Drug treatment of sleep 
disorders. Cham: Springer 2015;3-23.

3. Pagel J, Parnes BL. Medications for the treatment of sleep disorders: an 
overview. Prim Care Companion J Clin Psychiatry 2001;3:118-25.

4. Reynolds CF 3rd, O’Hara R. DSM-5 sleep-wake disorders classifica-
tion: overview for use in clinical practice. Am J Psychiatry 2013;170: 
1099-101.

5. Ohayon MM. [Prevalence and comorbidity of sleep disorders in gen-
eral population]. Rev Prat 2007;57:1521-28. French.

6. Agüera-Ortiz L, Perez MI, Osorio RS, Sacks H, Palomo T. Prevalence 
and clinical correlates of restless legs syndrome among psychogeriatric 
patients. Int J Geriatr Psychiatry 2011;26:1252-9.

7. Tison F, Crochard A, Léger D, Bouée S, Lainey E, El Hasnaoui A. Epi-
demiology of restless legs syndrome in French adults: a nationwide 
survey: the INSTANT Study. Neurology 2005;65:239-46.

8. Fereshtehnejad SM, Rahmani A, Shafieesabet M, Soori M, Delbari A, 
Motamed MR, et al. Prevalence and associated comorbidities of restless 
legs syndrome (RLS): data from a large population-based door-to-door 
survey on 19176 adults in Tehran, Iran. PLoS One 2017;12:e0172593.

9. Leutgeb U, Martus P. Regular intake of non-opioid analgesics is associ-
ated with an increased risk of restless legs syndrome in patients main-
tained on antidepressants. Eur J Med Res 2002;7:368-78.

10. Allen RP, Walters AS, Montplaisir J, Hening W, Myers A, Bell TJ, et al. 
Restless legs syndrome prevalence and impact: REST general popula-
tion study. Arch Intern Med 2005;165:1286-92.

11. Rothdach AJ, Trenkwalder C, Haberstock J, Keil U, Berger K. Preva-
lence and risk factors of RLS in an elderly population: the MEMO study. 
Memory and Morbidity in Augsburg Elderly. Neurology 2000;54:1064-8.

12. Lee HB, Hening WA, Allen RP, Kalaydjian AE, Earley CJ, Eaton WW, 

et al. Restless legs syndrome is associated with DSM-IV major depres-
sive disorder and panic disorder in the community. J Neuropsychiatry 
Clin Neurosci 2008;20:101-5. 

13. Shahgholian N, Jazi SK, Karimian J, Valiani M. The effects of two meth-
ods of reflexology and stretching exercises on the severity of restless leg 
syndrome among hemodialysis patients. Iran J Nurs Midwifery Res 2016; 
21:219-24. 

14. Talih F, Ajaltouni J, Kobeissy F. Restless leg syndrome in hospitalized 
psychiatric patients in Lebanon: a pilot study. Neuropsychiatr Dis Treat 
2016;12:2581-6.

15. Para KS, Chow CA, Nalamada K, Kakade VM, Chilakamarri P, Louis 
ED, et al. Suicidal thought and behavior in individuals with restless 
legs syndrome. Sleep Med 2019;54:1-7.

16. Pullen SJ, Wall CA, Angstman ER, Munitz GE, Kotagal S. Psychiatric 
comorbidity in children and adolescents with restless legs syndrome: a 
retrospective study. J Clin Sleep Med 2011;7:587-96.

17. Kang SG, Lee HJ, Jung SW, Cho SN, Han C, Kim YK, et al. Character-
istics and clinical correlates of restless legs syndrome in schizophrenia. 
Prog Neuropsychopharmacol Biol Psychiatry 2007;31:1078-83.

18. Mackie S, Winkelman JW. Restless Legs Syndrome and Psychiatric Dis-
orders. Sleep Med Clin 2015;10:351-7.

19. Gorman CA, Dyck PJ, Pearson JS. Symptom of restless legs. Arch In-
tern Med 1965;115:155-60.

20. Hornyak M. Depressive disorders in restless legs syndrome: epidemi-
ology, pathophysiology and management. CNS Drugs 2010;24:89-98. 

21. Becker PM, Sharon D. Mood disorders in restless legs syndrome (Wil-
lis-Ekbom disease). J Clin Psychiatry 2014;75:e679-94.

22. Tully PJ, Kurth T, Elbaz A, Tzourio C. Convergence of psychiatric 
symptoms and restless legs syndrome: A cross-sectional study in an el-
derly French population. J Psychosom Res 2020;128:109884.

23. Lopez R, Micoulaud Franchi JA, Chenini S, Gachet M, Jaussent I, Dauvil-
liers Y. Restless legs syndrome and iron deficiency in adults with atten-
tion-deficit/hyperactivity disorder. Sleep 2019;42:zsz027.

24. Winkelmann J, Prager M, Lieb R, Pfister H, Spiegel B, Wittchen HU, et 
al. “Anxietas tibiarum”. Depression and anxiety disorders in patients 
with restless legs syndrome. J Neurol 2005;252:67-71.

25. Cho SJ, Hong JP, Hahm BJ, Jeon HJ, Chang SM, Cho MJ, et al. Restless 
legs syndrome in a community sample of Korean adults: prevalence, 
impact on quality of life, and association with DSM-IV psychiatric dis-
orders. Sleep 2009;32:1069-76.

26. Auvinen P, Koponen H, Kautiainen H, Korniloff K, Ahonen T, Vanha-
la M, et al. A longitudinal study of restless legs symptoms among pa-
tients with depression. Nord J Psychiatry 2022;76:584-90.

27. Zhuang S, Na M, Winkelman JW, Ba D, Liu CF, Liu G, et al. Associa-
tion of restless legs syndrome with risk of suicide and self-harm. JAMA 
Netw Open 2019 2;2:e199966.

28. Ağargün MY, Kara H, Ozbek H, Tombul T, Ozer OA. Restless legs syn-
drome induced by mirtazapine. J Clin Psychiatry 2002;63:1179.

29. Brown LK, Dedrick DL, Doggett JW, Guido PS. Antidepressant medi-
cation use and restless legs syndrome in patients presenting with in-
somnia. Sleep Med 2005;6:443-50.

30. Chou KJ, Chen PY, Huang MC. Restless legs syndrome following the 
combined use of quetiapine and paroxetine. Prog Neuropsychopharma-
col Biol Psychiatry 2010;34:1139-40.

31. Haba-Rubio J, Marques-Vidal P, Andries D, Tobback N, Tafti M, 
Heinzer R. Antidepressants and RLS/PLMS in the general population. 
Sleep Med 2013;14:e146.

32. Vgontzas AN, Fernandez-Mendoza J. Is there a link between mild 
sleep disordered breathing and psychiatric and psychosomatic disor-
ders? Sleep Med Rev 2011;15:403-5.

33. Chen PH. Restless leg syndrome induced by escitalopram and lithium 
combined with quetiapine treatment in bipolar II disorder: a case re-
port. Clin Neuropharmacol 2016;39:118-9.

34. Terao T, Terao M, Yoshimura R, Abe K. Restless legs syndrome in-
duced by lithium. Biol Psychiatry 1991;30:1167-70.



Eslamzadeh M, et al. 
RLS in Psychiatric Patients

   www.sleepmedres.org  167

35. Hoque R, Chesson AL Jr. Pharmacologically induced/exacerbated rest-
less legs syndrome, periodic limb movements of sleep, and REM be-
havior disorder/REM sleep without atonia: literature review, qualitative 
scoring, and comparative analysis. J Clin Sleep Med 2010;6:79-83.

36. Fulda S, Kloiber S, Dose T, Lucae S, Holsboer F, Schaaf L, et al. Mirtazap-
ine provokes periodic leg movements during sleep in young healthy 
men. Sleep 2013;36:661-9.


