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Sleep is an important part of overall health, influencing both physical and mental
health.1 Psychiatric disorders are common conditions that cause significant morbidity
and impairment.2 Sleep disturbances are also common and widespread; they also tend
to be persistent and chronic.3 Sleep disorders can have various etiologies and multiple
sleep disorders can co-occur in the same individual. The close and overlapping relationship between many psychiatric and sleep disorders has been established for some time
now in the literature.4,5 According to the Diagnostic and Statistical Manual of Mental
Disorders, fifth edition, diagnostic criteria for psychiatric disorders include sleep disturbances as a major criterion in the diagnosis of many psychiatric conditions, including
depression, mania, psychotic disorders, and posttraumatic stress disorder.6,7
Psychiatric medications can have a positive modulating effect on sleep, sometimes enhancing sleep architecture;8 however, psychotropic medications can have
negative effects on sleep patterns. Some antipsychotics can improve nocturnal sleep,
but cause daytime somnolence.8 Selective serotonin reuptake inhibitors can improve
daytime alertness but may exacerbate restless legs syndrome (RLS) at night, causing
reduced sleep quality.8 RLS is a sleep-related movement disorder characterized by an
urge to move the extremities, usually the legs; it has been found to be more prevalent
in females and the elderly.9 The clinical and diagnostic features of RLS as per the
international classification of sleep disorders, third edition, include an urge to move
the legs accompanied by pain or discomfort, exacerbated in the evening and at rest,
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Objectives: To characterize and describe the prevalence of restless leg syndrome (RLS) in
hospitalized psychiatric patients and to investigate the correlations between patient profile
and RLS.
Methods: Demographic information, psychiatric diagnoses, psychotropic medication use, and
history of substance use were collected from hospitalized psychiatric patients at the American
University of Beirut Medical Center; Beirut, Lebanon. A validated questionnaire to evaluate
RLS symptomatology was also administered to 126 participants who agreed to participate, as
well as questionnaires for insomnia, depression, and anxiety symptoms. Statistical analysis was
conducted to detect the prevalence of RLS among the participants and to examine correlations
with RLS in a hospitalized psychiatric population.
Results: Out of the 126 participants who completed the survey, RLS was detected in 18%
of the participants. Of interest, RLS was also found to be associated with higher depressive
symptomatology, suicidal ideation, and working night shifts.
Keywords: restless leg syndrome, insomnia, depression, and anxiety symptoms
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which is usually relieved by moving the extremities.10 Factors associated with RLS include iron deficiency, dopamine
antagonists, antidepressants, pregnancy, chronic renal failure,
and prolonged immobility.11 Nicotine and caffeine have been
implicated in RLS but the link remains unclear.12,13
The pathophysiology of RLS has been associated with
iron deficiency. Iron is an essential component in brain dopamine synthesis; altered dopaminergic pathways along with
iron deficiency have been found to play a role in the development of RLS.14 The pathophysiology of primary RLS is postulated to be a combination of genetic predisposition with iron
deficiency causing an altered dopaminergic pathway. RLS
may lead to a disrupted sleeping pattern, mood and cognitive
disorders, cardiovascular morbidity, and reduced quality of
life.15 RLS, in addition to causing difficulty in falling asleep
(mimicking insomnia), is associated with fragmentation of
sleep and frequent sleep arousals.16 It is most likely that the
disruption of sleep in RLS is due to the urge to move the legs
or actual mechanical movement of the legs. Additionally,
the use of medications to alleviate leg discomfort can potentially exacerbate psychiatric problems, such as addiction to
sedating agents.17 Medications such as benzodiazepines and
opiate-based sedatives used by patients to alleviate nocturnal
leg discomfort can exacerbate sleep problems by causing
daytime hypersomnolence.18 Certain dopamine agonists
used to alleviate leg discomfort during sleep can exacerbate
impulsive behaviors such as gambling.19
This pilot study aims to determine the prevalence of
RLS in a sample of hospitalized psychiatric patients. We
hypothesize that there will be a high prevalence of RLS in
our sample, which will be higher than the prevalence in the
general population. In Lebanon, there are sparse data on
sleep disorders in general (mostly limited to insomnia) and
none, to the best of our knowledge, on RLS, with no recent
updates on its prevalence and characterization.20,21 We will
also examine associations and putative correlations among
RLS and different psychiatric disorders and associated findings in Lebanese psychiatric patients with RLS.

Methods
A cross-sectional survey-based questionnaire was developed
to investigate sleep disorders among hospitalized psychiatric
patients. Research assistants trained in administering sleep
questionnaires by the principal investigator, a psychiatrist
specializing in sleep medicine, conducted the surveys. The
study was conducted at the American University of Beirut
Medical Center (AUBMC), Beirut, Lebanon, and was
approved by the American University of Beirut Institutional
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Review Board. The native language is Arabic and the
questionnaires used in this study are validated in Arabic.
The participants were individuals hospitalized at the
inpatient psychiatry unit at AUBMC and were recruited by
the investigators after obtaining written informed consent.
Over a period of 2 years, all eligible hospitalized psychiatric
patients were approached to participate in this study and
126 patients consented to participate. This facility admits
around 300 patients per year. Consent was obtained after
the research goals, risks, and benefits were explained to
the potential participants. This was a self-report-based
survey and the participants were assisted, as needed, by the
research assistants if they requested assistance in clarifying
or explaining a survey item. Exclusion criteria included being
,18 years of age and suffering from cognitive impairment
that would impede the participant from interacting with the
investigators such as dementia or profound developmental
disorders. All patients presenting to the psychiatry unit
were asked to participate. The survey included demographic
and medical information, psychiatric diagnoses (as per the
admitting psychiatrist who based the diagnoses on the Diagnostic and Statistical Manual, fifth edition criteria), working
night shifts, use of substances (alcohol, drugs, caffeine, and
nicotine), and current medications. Working night shifts
was assessed via a single “yes or no” item in the survey. For
our purposes, working night shift was defined as working
throughout the night until the early morning. The patient
health questionnaire (PHQ-9) and the generalized anxiety
disorder-7 (GAD-7) questionnaire were used to evaluate
depression and anxiety symptomatology. The PHQ-9 questionnaire assesses depressive symptomatology.22 For each
item, participants indicated whether, during the last 2 weeks,
the symptom had bothered them “not at all,” “several days,”
“more than half the days,” or “nearly every day.” Each item
yields a score of 0 to 3 and scores range from 0 to 27; scores
of 10–14, 15–19, and 20 or greater correspond to moderate,
moderately severe, and severe depression, respectively. A
score of 10 or greater has a sensitivity of 93% and a specificity of 88% for the detection of depression.22
The GAD-7 scale, a 7-item scale, is a screening tool for
anxiety used in clinical practice and research.23 For each item,
the participants indicated whether during the past 2 weeks
the symptom had bothered them as “not at all,” “several
days,” “more than half the days,” or “nearly every day.” The
total was calculated by assigning scores of 0, 1, 2, and 3 to
the above categories, respectively. Scores of 5, 10, and 15
were taken as the cutoff points for mild, moderate, and severe
anxiety. Using the threshold of 10, it has a sensitivity of
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89% and a specificity of 82% for detecting anxiety.23 Both
the PHQ-9 and the GAD-7 are validated tools used to assess
symptoms of depression and anxiety, respectively. They have
also been found to be reliable and validated in Arabic.24,25
The RLS rating scale is a validated scale that measures RLS
symptomatology using a ten-item questionnaire to assess the
severity of RLS symptoms as mild, moderate, and severe.26
The questionnaire consists of ten items addressing the severity of RLS, its effect on mood, sleep discomfort, and daily
affairs. The items are rated from 0 to 4; 0 being no discomfort
and 4 being very severe discomfort. Mild RLS corresponds
to a score from 1–10, moderate RLS corresponds to a score
from 11–20, severe RLS from 21–30, and very severe RLS
from 31–40. The RLS rating scale has been validated in
Arabic and found to be a reliable tool in measuring RLS in
Arabic-speaking populations.27
Collected data was entered into a database and was subsequently statistically analyzed using SPSS® (IBM Corporation,
Armonk, NY, USA) for Windows® version 20 (Microsoft
Corporation, Redmond, WA, USA). We first examined the
prevalence of RLS. Any demographic factors that might correlate with this disorder were analyzed. We also attempted to
detect correlations among psychiatric conditions and RLS.
Bivariate analysis was performed to examine correlations
between patient demographics and characteristics, RLS, the
primary psychiatric diagnoses, and any substance use. Associations between RLS and the type of psychiatric diagnoses
were assessed using Pearson’s chi-square test. All tests were
two-sided with a type one error of 0.05. The RLS-related
findings presented here are preliminary results as part of a
larger pilot study looking at the prevalence of multiple sleep
disorder among hospitalized psychiatric patients.

Results
Among the 126 participants who completed the survey 44%
were diagnosed with depression, 12% with schizophrenia or
a psychotic disorder, 18% with bipolar disorder, and 16%
with substance use disorders (Table 1). Additionally, 34%
reported taking over-the-counter sleeping aids, 11% reported
using cannabis, 2% reported using illicit opiates or heroin,
and 7% were using nonprescribed benzodiazepines.
Screening with the RLS rating scale in our sample
showed that 18% of the participants were suffering from
restless legs symptoms and 50% of those had moderateto-severe RLS symptomatology. RLS was correlated with
depressive symptoms (r=0.202, P,0.05) and working
night shifts (r=0.202, P,0.05). Higher PHQ-9 scores (more
depressive symptomatology) were associated with a higher
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Table 1 Baseline characteristics
Variable
Sex
Male
Female
Age (years)
18–25
26–35
36–45
46–55
.55
Marital status
Single
Married
Divorced or widowed
Widowed (add to above)
Sleep hours
,7 hours
7–8 hours
.8 hours
Diagnosis
Depression
Schizophrenia/schizoaffective
disorder
Bipolar
Anxiety disorder
Substance use disorder
Eating disorder
Depressive symptoms
None-to-mild
Moderate-to-severe
Anxiety symptoms
None-to-mild
Moderate-to-severe

N (%)

Mean RLS score

54 (43)
72 (57)

1.44 (P=0.44)
2.44

37
26
32
17
14

4.66 (P=0.59)
2.71
1.54
1.38
0.00

63 (50)
50 (35)
12 (14)
1 (,1)

1.88 (P=0.33)
1.55
4.09
n/a

62 (50.5)
32 (25.4)
32 (25.4)

4.7 (P=0.11)
0.30
0.44

56 (44)
17 (13.5)

4.27 (P=0.44)
0.42

23 (18)
10 (9)
19 (15.5)
1 (1)

2.34
2.22
2.21
0

13 (10.37)
113 (89.63)

0 (P=0.02)
2.68

42 (33.3)
84 (70.0)

1.55 (P=0.14)
4.63

Abbreviations: RLS, restless leg syndrome; n/a, not applicable.

likelihood of RLS (Table 2). Among participants with severe
depressive symptomatology (per PHQ-9); 34% were found
to have RLS as per Table 2. Among those with suicidal ideation (per item 9 on PHQ-9); 21% were found to have RLS
(χ²=6.38, P=0.01).
Sex, age, and psychiatric diagnoses did not significantly
correlate with RLS as shown in Table 1. Regarding nicotine and
caffeine use, there was no correlation between the use of caffeine and/or nicotine and RLS symptomatology (Table 3).
Table 2 Depressive symptomatology and RLS
Depressive symptomsa
None-to-mild
Moderate to moderately
severe
Severe

No RLS

RLS

N (%)

N (%)

13 (100)
50 (94)

0 (0)
3 (6)

40 (66)

20 (34)

Chi-square
test
χ²=10.1, P=0.01

Note: aAs per PHQ-9 score.
Abbreviations: PHQ-9, patient health questionnaire; RLS, restless leg syndrome.
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Table 3 Prevalence of caffeine and nicotine use in patients with RLS
RLS

Frequency
(n=126)

Percentage (%)

Nicotine
use (%)

Caffeine
use (%)

No
Mild
Moderate
Severe

103
11
10
2

81
9
8
1

87.5
3
6.3
3.2

84
6.7
6.7
2.2

Abbreviation: RLS, restless leg syndrome.

Discussion
To the best of our knowledge, this pilot study is the first of
its kind to examine the prevalence of RLS in hospitalized
psychiatric patients in Lebanon and the Middle East region.
Our findings suggest that the presence of a sleep disorder
such as RLS can be a detrimental factor for the mental health
of psychiatric patients. In our sample, it is reasonable to
assume that participants were suffering from severe psychiatric illness as they were a hospitalized population and the
additional burden of sleep disorders was potentially a factor
that could be mitigated if recognized and treated. This is
of particular importance in Lebanon, a country with high
levels of psychosocial stress that has suffered from several
decades of armed conflict, ongoing violence, and political
instability. These factors have been shown to significantly
increase the odds ratio of developing mental health disorders
among the Lebanese; as well as increasing the probability of
traumatic brain injuries and other injuries that can exacerbate
pre-existing psychiatric disorders.28,29
The overall prevalence of RLS in Lebanon and the neighboring Arab region is unknown. A Saudi study found that
renal patients with insomnia had a high prevalence of RLS
at 62%.30 The overall prevalence of RLS has been estimated
at 5%–10% in European and North American populationbased studies. The prevalence of clinically significant RLS
is 2%–3% in Caucasians, but is lower in Asians, and rates
among Asians have been reported as 0.8%–2.2%.31,32 The
prevalence of restless legs symptoms in our study was
18%, with 50% of those screening positive for RLS having
moderate-to-severe symptoms. Females and older adults
have been reported to have a higher prevalence of RLS;9 this
was not detected in our sample, possibly due to our sample
size. The detected prevalence of clinically significant RLS
is on the high side when compared to the available literature and this is of interest (and concern) as we did detect a
significant association between suicidal ideation and RLS
in our population.
As an altered dopaminergic state is the core pathophysiology behind RLS, the association of RLS severity with suicidal
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ideation may be reflective of a hypodopaminergic state,
which also exacerbates depression. Alternatively, those who
have suicidal ideation (sicker patients) may be taking more
psychotropic medications that potentially exacerbate RLS.
Recent studies have supported associations between depression and RLS,33 suicidality has also been associated with
insomnia severity.34 Nicotine and caffeine have an unclear
association with RLS: they were thought to worsen RLS;
however, recent population studies did not find a significant
link with RLS.12,13 Our findings regarding caffeine, nicotine,
and RLS are consistent with the recent literature.
The significant association between working in the night
shift and RLS raises the possibility that those with difficulty
sleeping at night due to RLS symptoms and secondary insomnia may choose to work in night shifts more than their peers.

Limitations
This study has several limitations. The relatively small
sample size is a significant limitation. The psychiatric unit
at AUBMC cares for a diverse clinical patient population
and annually admits ~300 patients, yet it was challenging
to recruit patients as many of them were not psychiatrically
stable or cognitively intact to participate. We plan to use the
data obtained from this pilot study for a larger scale study.
Additionally, this is a pilot study that aims to develop lines of
inquiry into sleep disorders in Lebanon. Another limitation is
that psychotropic medication effects were not controlled for
in our study; however, this was not feasible given the diverse
and heterogeneous patient population hospitalized at our
unit and the small population size. However, assuming that
antipsychotics, which are primarily dopamine antagonists,
would exacerbate RLS, we did not find that psychotic patients
(more likely to be taking antipsychotics) differed from other
psychiatric patients in the prevalence of RLS. Generalizability may be a concern, as this was a Lebanese population
with relatively severe psychiatric illness (hospitalized);
however, we feel this is mitigated by the fact that clinically
it was a diverse clinical psychiatric population and the results
highlight the importance of addressing sleep-related issues,
especially RLS among psychiatric patients.
A future goal of a larger follow-up study is to collect
serum and plasma for biochemical analysis for possible markers that can be related to RLS, which are briefly discussed.
Our findings are consistent with the growing evidence in the
medical literature that suggests underlying links between
psychiatric and sleep disorders. It appears to be a complex
bidirectional relationship that suggests an underlying molecular basis for coexisting sleep and psychiatric disorders. Iron,
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ferritin, and dopaminergic activity, for example, are common
underlying links between RLS and some psychiatric disorders.14 Up to 90% of depressed patients have reported sleep
disturbances as a symptom of their depression.35,36
Sleep-related symptoms may serve as biomarkers for
mood disorders. For example, major depression has been
associated with REM sleep abnormalities.37–39 Previous
studies on RLS suggested that decreased slow wave sleep
and increased REM density were predictive factors for
depressive symptomatology.40 Increased REM sleep latency
and decreased slow wave sleep were found to be present in
patients with RLS when compared to patients with major
depressive disorders without RLS.41 RLS has been found to
be associated with a reduced locus of cognitive emotional
control, negative personality traits, and a poor quality of
life.42 Biomarkers such as plasminogen activator inhibitor
type 1 and interleukin 6 were also found to be associated with
both mood and sleep disorders. Plasminogen activator inhibitor type 1 is involved in circadian clock regulation, and was
found to be a potential link between depression and comorbid
sleep disorders.43,44 Nonspecific indicators, such as interleukin 6, associated with depression have been detected to be
elevated in sleep disorders.45 Bipolar disorder and delayed
sleep phase syndrome appear to have common genetic basis.
Research does seem to show a molecular basis connecting psychiatric and sleep disorders.46 Additionally, sleep
disorders were found to be highly prevalent in individuals
hospitalized for substance abuse disorders.47

Conclusion
Given the higher than average prevalence of RLS detected
in our study, it is important to systematically screen hospitalized psychiatric patients for RLS and address RLS as
a specific entity within the overall context of the primary
mental illness. Collaboration with a sleep specialist is
recommended in complex cases with a challenging sleep
presentation. Improving sleep and addressing sleep disorders
will have an overall positive effect on the mental health of
psychiatric patients.
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