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Impact of Sleep-Related Complaints on Depressive
Symptoms in Patients With Restless Legs Syndrome

Magdolna Hornyak, M.D.; Marta Kopasz, M.A.Psych.; Mathias Berger, M.D.;
Dieter Riemann, Ph.D.; and Ulrich Voderholzer, M.D.

Objective: Restless legs syndrome (RLS) is
a distressing sensorimotor disorder with a 5% to
10% prevalence in the United States and Western
Europe. The nocturnal occurrence of symptoms
often leads to severe sleep disturbances. RLS has
been reported to be associated with depression
and anxiety. The aim of the present study was to
investigate the relationship between RLS symp-
tom severity, sleep disturbances, and depressive
symptoms.

Method: Questionnaire data from 100 con-
secutive patients with idiopathic RLS who had
been investigated in our Sleep Disorders Unit
from April 1999 to December 2004 were evalu-
ated. Patients were untreated regarding RLS, de-
pression, or sleep disturbances. Severity of RLS
was assessed with the International RLS Study
Group rating scale (IRLS). Depressive symptoms
and subjective sleep quality were determined
using the Beck Depression Inventory (BDI)
and the Pittsburgh Sleep Quality Index (PSQI),
respectively.

Results: IRLS scores indicated moderate-
to-severe RLS symptoms in the population stud-
ied (mean = SD IRLS score = 23.6 + 6.7). The
mean * SD BDI score was 9.3 = 5.6, with highest
values on the “reduced sleep,” “loss of energy,”
and “work difficulties” items, indicating predomi-
nating somatic symptoms of depression. Fourteen
patients had a BDI score of 15 to 20 (“mild
depression”™), and 3 patients had a BDI score
of 20 to 30 (“mild to moderate depression”).
Overall, patients estimated their sleep quality as
moderately impaired (mean = SD PSQI score =
10.9 = 3.7). Severity of RLS correlated with the
impairment of subjective sleep quality (r = 0.281,
p = .007) but not with self-rated depressive
symptoms (r = 0.119, p = .237).

Conclusion: RLS patients scored high on the
somatic items of the BDI, particularly on those
related to sleep disturbance, but not on the other
items that mostly address cognitive symptoms.
Our results indicate that RLS might be associated
with some features of depression but not with
the full spectrum of a depressive disorder. The
relationship between the 2 disorders should be
investigated in further studies.
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R estless legs syndrome (RLS) is a distressing sen-
sorimotor disorder occurring with a 5% to 10%

prevalence in the United States and in Western European
countries.'” Clinical diagnostic criteria were outlined by
the International RLS Study Group in 1995 and revised in
2003.%7 According to the 4 minimal diagnostic criteria,
RLS is characterized by (1) an urge to move accompanied
by unpleasant feelings in the legs, often referred to as pain
by the patients, and symptoms that (2) occur most preva-
lently in the evening and at night, (3) worsen during peri-
ods of rest, and (4) are relieved by movement. Although
the legs are usually most severely afflicted, other parts of
the body such as the arms may also be involved. Restless
legs syndrome is often accompanied by severe sleep dis-
turbances due to the nocturnal occurrence of symptoms.
Sleep interruption and daytime fatigue are the complaints
that disturb patients to the greatest degree and are, in most
cases, also the reason for consulting a physician.’ Restless
legs syndrome still is an underdiagnosed disorder, often
called “the most common disorder you never heard of.”
Patients, on average, have been seeking medical advice
for at least 2 years before the correct diagnosis is made.®
Restless legs syndrome patients often complain about
symptoms indicating depression. In a retrospective evalu-
ation, 45% of RLS patients were reported to be diagnosed
as having psychological/psychiatric disorders (most often
depression) before being given the diagnosis of RLS.’
An association between RLS symptoms and de-
pressive mood,'” tension state,'" and elevated scores for
depressive symptoms'>'® has been observed in earlier
studies. Actual epidemiological surveys applying valid di-
agnostic criteria demonstrated self-reported deterioration
of mental health,' self-reported depressed mood, and so-
cial isolation in RLS patients.3 Furthermore, assessments
of quality of life indicate diminished well-being in pa-
tients with RLS.*'* Evaluation of depressive symptoms
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by depressed mood without any

depressiveness

recognizable reason?”” Answer: yes/no

Self-rating scale

SDS index (raw score x 1.25): > 50

SDS index:

SDS index:

33 Zung Self-Rating Depression

Saletu et al, 2002'°

37.0 5.8
5.88 = 4.99"

49.8 = 10.6"
9.27 +5.03"

Scale (SDS)
Hamilton Rating Scale for

Expert-rating scale

< 10 consistent with normal mood

103

Sevim et al, 2004"

Depression
Beck Depression Inventory

Self-rating scale. Patients with RLS and

NA 10-14: on the border of depression;

11.88 = 0.65"

154*

Vandeputte and

with PLMD were evaluated. Treated and
untreated patients were not separated
Structured diagnostic telephone interview.

> 15: mild depression

de Weerd, 20037

130 Diagnosis according to Adjusted odds ratio for NA

Winkelmann

82% of patients evaluated were treated

for RLS

major depression: 2.6

DSM-IV (CIDI)

et al, 2005

“Total includes PLMD
"Mean = SD score.

patients.

periodic limb movement disorder.

not applicable, PLMD =

Center for Epidemiologic Studies Depression Scale, CIDI = Composite International Diagnostic Interview, NA =

Abbreviations: CES-D

Sleep Complaints and Depressive Symptoms in RLS

with validated expert-rating scales revealed
slightly though significantly elevated scores
in various studies (Table 1). Two studies used
expert-rating scales in RLS subjects: one study?
used the Center of Epidemiologic Studies
Depression Scale, and another study'® used the
Hamilton Rating Scale for Depression. Another
2 studies assessed depressive symptoms in
RLS by means of validated self-rating ques-
tionnaires. One study'® used the Zung Self-
Rating Depression Scale and demonstrated a
mean score on the border of depression in
untreated RLS patients. The other study'” used
the Beck Depression Inventory (BDI), which
yielded scores in the upper normal range in a
mixed group of treated and untreated patients
with RLS or periodic leg movement disorder,
which is characterized by insomnia or daytime
sleepiness related to the presence of periodic
leg movements in sleep.'” Up to now, the only
study using a structured diagnostic interview
found a 12-month prevalence of a depressive
episode in 17.7% of patients (lifetime preva-
lence = 36.9%) and dysthymia in 5.3% of pa-
tients (lifetime prevalence =5.3%) according
to DSM-1V criteria.'® In that study, the majority
of RLS patients interviewed (82%) received
pharmacologic treatment for their RLS.

Since sleep disturbances are considered
a relevant symptom for the diagnosis of de-
pression and are also assessed in expert-rating
and self-rating depression questionnaires, one
can assume that the high prevalence of depres-
sive symptoms in RLS may, at least partly,
be related to the sleep complaints reported by
RLS patients. If so, this relationship would
have clinical implications, as one would expect
that treatment of RLS ought to resolve the de-
pressive symptoms to some extent. To explore
the relationship between depressive symptoms
and sleep disturbances in RLS, we retrospec-
tively evaluated completed self-rating scales
of untreated patients with idiopathic RLS in-
vestigated in the Sleep Disorders Unit of our
department. We postulated that sleep-related
complaints would have an impact on the fre-
quency and severity of self-reported depressive
symptoms.

METHOD

Patients

Patients were diagnosed as having RLS ac-
cording to established diagnostic criteria.®’
Records of all RLS patients investigated in our
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Sleep Disorders Unit from April 1999 (the first time we
used the RLS Severity Scale when participating in the
study validating it*®) to December 2004 were inspected.
As the study was a retrospective evaluation, Institutional
Review Board approval was not needed. Only those 172
patients were considered for the study for whom com-
pleted questionnaires assessing RLS severity and depres-
sive symptoms (BDI*!) were available. Of these, only pa-
tients who had idiopathic RLS and were not taking any
medication potentially influencing RLS were included.
Patients were excluded from the evaluation for the fol-
lowing reasons: ongoing treatment of RLS with any type
of substance (18 patients); withdrawal of substances
influencing RLS or sleep during the last 2 weeks before
investigation (8 patients taking benzodiazepines, 5 pa-
tients taking opiates, 1 patient taking methylphenidate);
treatment with corticosteroids (2 patients); treatment
with antidepressants or other psychoactive substances (24
patients); comorbidity with sleep apnea syndrome (4
patients untreated, 7 patients treated with continuous pos-
itive airway pressure), human immunodeficiency virus
(2 patients), narcolepsy (1 patient), or Parkinson’s disease
(1 patient); and RLS secondary to another condition (1
patient, due to iron deficiency). The use of herbal extracts
as sleeping aids was not an exclusion criterion. One hun-
dred patients were included in the final evaluation. Most
(95%) of the included patients were de novo RLS pa-
tients. The diagnostic procedure comprised a semistruc-
tured interview to ascertain history of sleep disturbance,
physical and psychiatric examination, and obtaining of
laboratory data and polysomnography findings.

Rating Scales

Severity of RLS was assessed by the International RLS
Study Group rating scale (IRLS), a validated question-
naire developed by the International RLS Study Group.”
The IRLS is a brief, patient-completed instrument that
can be used to assess RLS severity for purposes of clinical
assessment, research, or therapeutic trials. It comprises 10
questions addressing symptoms of RLS and their impact
on the patient’s life. Each question is to be answered on
a scale of 5 points (0—4), higher scores indicating greater
severity of symptoms. A total score of 0 to 10 points indi-
cates mildly severe RLS; 10 to 20 points, moderately se-
vere RLS; 20 to 30 points, severe RLS; and 30 to 40
points, very severe RLS.

Depressive symptoms were assessed by the BDI.?' The
BDI is a commonly used validated questionnaire for as-
sessing self-estimated severity of depressive symptoms.
The BDI comprises 21 questions, each offering 4 possible
answers (0-3). Higher scores indicate greater severity of
symptoms. Depending on the total score, the grade of de-
pressive symptoms is classified as follows: 0 to 9 points,
no or minimal depression; 10 to 14 points, on the border
of depression; 15 to 20 points, mild depression; 21 to 30
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points, mild to moderate depression; 31 to 40 points,
moderate to severe depression; 41 to 63 points, severe
depression.

The Pittsburgh Sleep Quality Index (PSQI)* was de-
signed to measure sleep quality in clinical populations. It
is a validated self-rating questionnaire that assesses sleep
quality and disturbances over a 1-month time period. We
used a slightly modified version assessing the same ques-
tions over a 2-week interval.”* The PSQI comprises 19
items that generate 7 component scores: subjective sleep
quality, sleep latency, sleep duration, habitual sleep ef-
ficiency, sleep disturbances, use of sleep medication, and
daytime dysfunction. The sum of these component scores
yields 1 global score. The global score of the PSQI ranges
from 0, indicating no impairment of sleep at all, to 21, in-
dicating severe subjective impairment of sleep. Fully
completed PSQI questionnaires were available from 92 of
the 100 patients included in the study.

Both the BDI and the PSQI are routinely used ques-
tionnaires in our Sleep Disorders Unit. Patients filled in
the questionnaires the day before the polysomnography
investigation.

Statistics

Since the data points did not follow a normal distribu-
tion, correlations were calculated according to Spearman.
The level of significance (2-tailed) was set at p < .05. Val-
ues are reported as mean = SD.

Since both the IRLS and the BDI have items address-
ing sleep disturbances (item 4 in the IRLS and item 16 in
the BDI), we used the method of prorating for statistical
purposes. In doing that, we removed the overlap items as-
sessing the severity of sleep disturbances from both scales
and obtained the prorated sum score by multiplying the
sum of the remaining items by 10/9 for the IRLS and by
21/20 for the BDI.

RESULTS

One hundred patients were included in the study, 65
women (mean * SD age =55 + 13 years) and 35 men
(mean = SD age =55 = 12 years). Most patients were
moderately to severely afflicted with RLS (mean + SD
IRLS score = 23.6 + 6.7 points). Mean scores for the 10
items assessed by the IRLS are shown in Figure 1. Items
indicating symptom severity (“symptom” factor)** were
scored higher than those indicating the impact of the dis-
order (“impact” factor).?*

Depressive Symptoms Assessed
by the Beck Depression Inventory

The mean + SD overall score on the BDI was 9.3 + 5.6
points. Patients scored the highest on the “reduced sleep,”
“loss of energy,” and “work difficulties” items, items indi-
cating physical symptoms of depression. Items typical for

JiClin"Psychiatry 66:9, September 2005
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Figure 1. Mean (SD) Item Scores on the IRLS in 100 Patients
With Restless Legs Syndrome (RLS)

Overall RLS Discomfort
in Legs or Arms

Overall Need
to Move Around

Overall Relief From
Moving Around

Overall Severity of
Sleep Disturbance

Tiredness/Sleepiness

Overall RLS Severity

Frequency of
RLS Symptoms

Severity of RLS on
an Average Day

Impact of RLS

on Daily Affairs

Severity of

Mood Disturbance

Due to RLS Symptoms
I T T T 1

0 1 2 3 4
(none) (mild) (moderate)  (severe) (very severe)

IRLS Score

Abbreviation: IRLS = International RLS Study Group rating scale.

Figure 2. Mean (SD) Item Scores on the Beck Depression
Inventory in 100 Patients With Restless Legs Syndrome®

Depressed Mood
Pessimism
Feelings of Failure
Lack of Satisfaction
Guilt

Feelings of Punishment
Self-Contempt
Self-Reproach
Suicidal Thoughts
Crying

Irritability

Social Withdrawal
Indecision

Negative Body Image
Work Difficulties
Reduced Sleep
Loss of Energy
Reduced Appetite
Loss of Weight
Concern for Health
Reduced Libido

I T T T T
0 0.5 1.0 1.5 2.0 25
Beck Depression Inventory Score

“Higher scores indicate greater severity of symptoms.

cognitive-affective symptoms such as “depressed mood,”
“feelings of failure,” “guilt,” “feelings of punishment,”
“self-contempt,” and “self-reproach” received low scores
(Figure 2). Of the 100 patients, 83 (51 women, 32 men)
had a BDI score < 15 (no depression or on the border of
depression), 14 patients (12 women, 2 men) had a BDI
score of 15 to 20 (mild depression), and 3 patients (2
women, 1 man) had a BDI score of 21 to 30 points (mild
to moderate depression). The distribution of item frequen-
cy in the 17 patients expressing mild to moderate depres-
sive symptoms (BDI score = 15) was similar to that in
the total RLS population, with the highest scores for “re-
duced sleep” (2.1 = 0.7 points) followed by “loss of en-
ergy” (1.7 £ 0.8 points), “irritability” (1.4 = 0.8 points),
and “work difficulties” (1.4 = 0.7 points). The mean = SD
IRLS score in this subset of patients was 25.5 + 6.2 points.

Subjective Sleep Quality Assessed by the
Pittsburgh Sleep Quality Index

Patients estimated their sleep quality as slightly to mod-
erately impaired (10.9 = 3.7 points). The components indi-
cating difficulties in falling asleep or maintaining sleep
reached the highest scores (Figure 3).

Relationship Between Severity of RLS,

Depressive Symptoms, and Subjective Sleep Quality
Severity of RLS correlated with the impairment

of subjective sleep quality (IRLS score vs. PSQI score;

JClinPsychiatry 66:9, 'September 2005

r=0.281, p=.007) but not with self-estimated depres-
sive symptoms (IRLS score vs. BDI score; r =0.119, p =
.237). However, a higher degree of sleep impairment was
correlated with higher depression scores (PSQI score
vs. BDI score; r=0.329, p=.001). Score on item 10
of the IRLS addressing the severity of mood disturbance
(“How severe is your mood disturbance from your RLS
symptoms—for example angry, depressed, sad, anxious,
or irritable?”) correlated significantly with scores on
the BDI items “work difficulties” (p =.003), “suicidal
thoughts” (p =.007), “lack of satisfaction” (p =.011),
“depressed mood” (p=.012), “loss of energy” (p=
.018), and “indecision” (p = .041) and also with the glo-
bal BDI score (r=0.213, p=.034). Score on item 4
of the IRLS addressing severity of sleep disturbance
(“Overall, how severe is your sleep disturbance from
your RLS symptoms?”’) showed a strong correlation with
the global PSQI score (r=0.371; p=.000) and with
the PSQI component scores “subjective sleep quality”
(p =.024), “sleep duration” (p = .003), “sleep efficiency”
(p=.009), and “daytime dysfunction” (p=.031) and
showed a tendency with “sleep disturbances” (p = .063).

DISCUSSION

Our study yields 2 main findings. First, 17% of pa-
tients with moderate to severe RLS symptoms had
slightly elevated scores on the BDI, indicating a possible
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Figure 3. Mean (SD) Component Scores on the Pittsburgh
Sleep Quality Index in 100 Patients With Restless Legs
Syndrome®

Subjective Sleep Quality
Sleep Latency

Sleep Duration

Habitual Sleep Efficiency
Sleep Disturbances

Use of Sleep Medication

Daytime Dysfunction

0 1 2 3
Pittsburgh Sleep Quality Index Score

“Higher scores indicate greater impairment of the subjects on the
component scales.

mild or mild to moderate depressive syndrome. In these
patients in particular, but also in the whole patient popula-
tion, elevated item scores were mainly recorded on sleep-
related symptoms (reduced sleep, loss of energy) and the
consequences thereof (irritability, work difficulties). Sec-
ond, depressive symptoms in patients with RLS seem to
be related to the impairment of sleep rather than to the se-
verity of RLS symptoms. Thus, RLS seems to be associ-
ated with only a part of the spectrum of depressive symp-
toms and not with all of them.

Results of our study regarding the occurrence of de-
pressive symptoms are in line with previous investiga-
tions (see Table 1). Both expert-rating and self-rating de-
pression scales demonstrated elevated depression scores
in RLS patients with mean values in the upper normal
range.”'>'*!" Similarly, the lifetime and 12-month preva-
lence of depressive disorders was found to be increased in
RLS compared to non-RLS subjects'® when using the
Composite International Diagnostic Interview”*® accord-
ing to DSM-IV.

The increased incidence of depressive symptoms in
RLS patients found in previous studies as well as in our
study may be interpreted from different angles, as depres-
sion and sleep disturbances are mutual confounds and
sleep-related symptoms are relevant contributors to the
diagnosis of a depressive disorder. Studies evaluating the
relationship of sleep disturbances and psychiatric disor-
ders showed that subjects with chronic insomnia are at a
high risk of developing major depressive disorder (MDD)
later on.””® The elevated rate of MDD in RLS patients'®
comes as no surprise from this viewpoint, as most RLS
patients suffer from insomnia for a long time before being
diagnosed with and treated for RLS.” In line with this con-
sideration, a previous study reported a modulating effect
of RLS-related sleep disturbances on the association of
RLS severity with emotional distress.”” On the other hand,
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difficulties in maintaining sleep are frequent in affective
disorders. DSM-IV diagnostic criteria for MDD are
based on 9 characteristic symptoms, of which any 5 must
be present for confirming the diagnosis. It is noteworthy
that at least 5 symptoms can arise directly from or indi-
rectly as the consequence of a sleep disturbance (insom-
nia or hypersomnia, fatigue or loss of energy, diminished
ability to concentrate, mental/physical sluggishness or ag-
itation, and diminished interests or pleasure in all activi-
ties). The high impact of sleep-related complaints on de-
pressive symptoms in RLS as it was shown in our study
may, at least partly, account for the high number of pa-
tients fulfilling the diagnostic criteria for MDD in previ-
ous studies.

Insomnia, found to be the most frequently reported
symptom of MDD in our patients with RLS, has also
been found to be a prevailing symptom of MDD in pa-
tients with other somatic disorders, such as chronic pain-
ful physical conditions (CPPCs).*'** In CPPC, physical
symptoms of depression such as sleep disturbances, fa-
tigue, psychomotor retardation or agitation, and difficul-
ties with concentration are prominent and may be directly
related to the chronic pain. On the other hand, it has been
shown that patients with chronic pain tend to attribute
their depressive physical symptoms to their painful physi-
cal condition.**** Because of the complex relationship be-
tween pain and depressive symptoms, it has been sug-
gested that depression should be assessed differently in
subjects with physical pain.** This proposal was made in
support of the recommendation of DSM-IV that symp-
toms clearly related to a physical condition should be dis-
carded from diagnostic criteria. Similar considerations
may also be relevant in the case of RLS patients, and the
exclusion of sleep-related symptoms in the diagnosis of
MDD might give a different rate of depressive disorders
in patients with RLS. However, this approach would be
based merely on an assumption that sleep disturbances are
fully accounted for by symptoms of RLS. Adding to this
problem is the fact that, to date, we have no data on the
course of depressive symptoms in patients with sufficient
treatment of RLS.

To date, one can only speculate on the relationship be-
tween RLS and depression. On the one hand, the comor-
bidity may simply reflect an association of both disorders,
as is known to exist for depression with other somatic
diseases such as stroke,* diabetes,”® coronary artery dis-
ease,” or renal failure.®® On the other hand, however, a
genuine comorbidity of RLS and depressive disorders
cannot be excluded either. A common pathway of RLS
and depression may be delineated from the involvement
of the dopaminergic system in both disorders. The dopa-
minergic system is thought to be involved both in the
pathophysiology of depression® and in the pathophysiol-
ogy of RLS,* and dopaminergic substances are regarded
as the first choice of treatment in RLS.*' Furthermore, one

JiClin"Psychiatry 66:9, September 2005



should also consider the third possibility that RLS is asso-
ciated with only some depressive symptoms but not with
the full spectrum of a depressive disorder. As we have
shown, RLS patients score high on the somatic items of
the BDI, particularly on those related to sleep disturbance,
but not on the items that mostly address cognitive symp-
toms. The association of RLS and depression therefore
might not necessarily indicate a common biological basis
for both conditions, but could instead be a consequence of
symptom overlap producing some of the symptoms we
recognize as depression. If so, RLS engenders some de-
pressive symptoms but is most likely not directly associ-
ated with what we consider a major depressive disorder.

The study presented here has some limitations due to
the method of assessing depressive symptoms and due to
patient selection. We retrospectively evaluated scores on
the BDI. The BDI is the most commonly used self-rating
instrument for depressive symptoms. The power of reso-
lution of the BDI has been reported to be satisfactory in
many studies comparing different diagnostic groups with
one another and with controls.*** Compared to expert-
rating scales, the BDI appeared to be biased in having a
relatively larger number of variables concerning depres-
sive cognitive attitudes, in contrast to variables reflecting
functional impairment or somatic symptoms.* Therefore,
our study may still underestimate the impact of disturbed
sleep on depressive symptoms, as RLS patients had low
scores on items reflecting maladaptive cognitive-affective
symptoms and attitudes. The results of the present study
also may be influenced by the way patients were selected.
In contrast to epidemiological studies, our patients repre-
sent a subset of affected patients, who usually suffer more
intensely than patients not seeking medical help. Addi-
tionally, we did not include RLS patients receiving antide-
pressant medication since it has been reported that some
antidepressants trigger or worsen symptoms of RLS.***
By not including these patients, we might have excluded
the RLS patients suffering the most from depression.
A further, methodological objection may be seen in the
relatively low variance of the correlating scales (BDI vs.
IRLS and BDI vs. PSQI). However, the high significance
of their correlation (small p values) supports the assump-
tion of an authentic relationship between these param-
eters. The investigation of a larger patient population
could further clarify this issue. For the problem of over-
lapping items addressing sleep disturbances, we had to
prorate scores of the items addressing sleep on both the
BDI and the IRLS. This problem may be circumvented by
the use of a control group in future studies.

In conclusion, untreated RLS patients with moderate
to severe RLS had slightly elevated BDI scores, with the
major contribution coming from sleep-related symptoms
(reduced sleep, loss of energy) and their consequences
(irritability, work difficulties). Restless legs syndrome
might therefore be associated with some depressive

JClinPsychiatry 66:9, 'September 2005
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symptoms but not with the full spectrum of a depressive
disorder. Longitudinal studies exploring the relationship
of depressive symptoms to RLS in untreated and treated
patients may shed light on the relationship between the 2
conditions.

Drug name: methylphenidate (Ritalin, Metadate, and others).
REFERENCES

1. Phillips B, Young T, Finn L, et al. Epidemiology of restless legs
symptoms in adults. Arch Intern Med 2000;160:2137-2141
2. Rothdach AJ, Trenkwalder C, Haberstock J, et al. Prevalence and risk
factors of RLS in an elderly population: the MEMO study. Memory
and Morbidity in Augsburg Elderly. Neurology 2000;54:1064-1068
3. Ulfberg J, Nystrom B, Carter N, et al. Prevalence of restless legs syn-
drome among men aged 18 to 64 years: an association with somatic
disease and neuropsychiatric symptoms. Mov Disord 2001;16:1159-1163
4. Berger K, Luedemann J, Trenkwalder C, et al. Sex and the risk of restless
legs syndrome in the general population. Arch Intern Med 2004;164:
196-202
5. Hening W, Walters AS, Allen RP, et al. Impact, diagnosis and treatment
of restless legs syndrome (RLS) in a primary care population: the REST
(RLS epidemiology, symptoms, and treatment) primary care study. Sleep
Med 2004;5:237-246
6. Walters AS. Toward a better definition of restless legs syndrome.
The International Restless Legs Syndrome Study Group. Mov Disord
1995;10:634-642
7. Allen RP, Picchietti D, Hening WA, et al. Restless legs syndrome:
diagnostic criteria, special considerations and epidemiology: a report
from the restless legs syndrome diagnosis and epidemiology workshop
at the National Institutes of Health. Sleep Med 2003;4:101-119
8. Walters AS, Hickey K, Maltzman J, et al. A questionnaire study of
138 patients with restless legs syndrome: the “night walkers” survey.
Neurology 1996;46:92-95
9. Banno K, Delaive K, Walld R, et al. Restless legs syndrome in 218
patients: associated disorders. Sleep Med 2000;1:221-229
10. Gorman CA, Dyck PJ, Pearson JS. Symptom of restless legs. Arch Intern
Med 1965;115:155-160
11. Young JR, Humphries AW, DeWolfe VG. Restless leg syndrome.
Geriatrics 1969;24:167-171
12. Mosko S, Zetin M, Glen S, et al. Self-reported depressive symptomatol-
ogy, mood ratings, and treatment outcome in sleep disorders patients.
J Clin Psychol 1989;45:51-60
13. Kuny S. Psychiatric catamnesis in patients with restless legs [in German].
Schweiz Med Wochenschr 1991;121:72-76
14. Abetz L, Allen R, Follet A, et al. Evaluating the quality of life of patients
with restless legs syndrome. Clin Ther 2004;26:925-935
15. Sevim S, Dogu O, Kaleagasi H, et al. Correlation of anxiety and
depression symptoms in patients with restless legs syndrome: a popula-
tion based survey. J Neurol Neurosurg Psychiatry 2004;75:226-230
16. Saletu B, Anderer P, Saletu M, et al. EEG mapping, psychometric, and
polysomnographic studies in restless legs syndrome (RLS) and periodic
limb movement disorder (PLMD) patients as compared with normal
controls. Sleep Med 2002;3(suppl):S35-542
17. Vandeputte M, de Weerd A. Sleep disorders and depressive feelings: a
global survey with the Beck depression scale. Sleep Med 2003;4:343-345
18. Winkelmann J, Prager M, Lieb R, et al. “Anxietas Tibiarum™: depression
and anxiety disorders in patients with restless legs syndrome. J Neurol
2005;252:67-71
19. American Sleep Disorder Association. International Classification of
Sleep Disorders, Revised Edition (ICSD-R). Rochester, Minn: Davies
Printing Co; 1997
20. Walters AS, LeBrocq C, Dhar A, et al, and the International Restless Legs
Syndrome Study Group. Validation of the International Restless Legs
Syndrome Study Group rating scale for restless legs syndrome. Sleep
Med 2003;4:121-132
21. Beck AT, Ward CH, Mendelson M, et al. An inventory for measuring
depression. Arch Gen Psychiatry 1961;4:561-571
22. Buysse DJ, Reynolds CF, Monk TH, et al. The Pittsburgh Sleep Quality
Index: a new instrument for psychiatric practice and research. Psychiatry

1144



Hornyak et al.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

34.

Res 1988;28:193-213

Riemann D, Backhaus J. Therapy of Insomnia. Weinheim, Germany:
Beltz/PUV; 1996

Allen RP, Kushida CA, Atkinson MJ. Factor analysis of the International
Restless Legs Syndrome Study Group’s scale for restless legs severity.
Sleep Med 2003;4:133-135

Pfister H, Wittchen H-U. M-CIDI (Composite International Diagnostic
Interview) Computer Based Evaluation. Munich, Germany: Max Planck
Institute for Psychiatry, Clinical Department; 1995

Reed V, Gander F, Pfister H, et al. To what degree does the Composite
International Diagnostic Interview (CIDI) correctly identify DSM-IV
disorders? testing validity issues in a clinical sample. Int ] Methods
Psychiatr Res 1998;7:142-155

Ford DE, Kamerow DB. Epidemiologic study of sleep disturbances

and psychiatric disorders: an opportunity for prevention? JAMA 1989;
262:1479-1484

Riemann D, Voderholzer U. Primary insomnia: a risk factor to develop
depression? J Affect Disord 2003;76:255-259

Kushida CA, Allen RP, Atkinson MJ. Modeling the causal relationships
between symptoms associated with restless legs syndrome and the
patient-reported impact of RLS. Sleep Med 2004;5:485-488

American Psychiatric Association. Diagnostic and Statistical Manual

of Mental Disorders, Fourth Edition. Washington, DC: American
Psychiatric Association; 1994

Ohayon MM, Schatzberg AF. Using chronic pain to predict depressive
morbidity in the general population. Arch Gen Psychiatry 2003;60:39-47
Ohayon MM. Specific characteristics of the pain/depression association
in the general population. J Clin Psychiatry 2004;65(suppl 12):5-9

. Simon GE, VonKorff M, Piccinelli M, et al. An international study of

the relation between somatic symptoms and depression. N Engl J Med
1999;341:1329-1335

Wilson KG, Mikail SF, D’Eon JL, et al. Alternative diagnostic criteria
for major depressive disorder in patients with chronic pain. Pain 2001;
91:227-234

1145

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

Whyte EM, Mulsant BH, Vanderbilt J, et al. Depression after stroke:

a prospective epidemiological study. ] Am Geriatr Soc 2004;52:774-778
Lustman PJ, Anderson RJ, Freedland KE, et al. Depression and poor
glycemic control: a meta-analytic review of the literature. Diabetes

Care 2000;23:934-942

Glassman AH, Shapiro PA. Depression and the course of coronary artery
disease. Am J Psychiatry 1998;155:4-11

Burton HJ, Kline SA, Lindsay RM, et al. The relationship of depression
to survival in chronic renal failure. Psychosom Med 1986;48:261-269
Dailly E, Chenu F, Renard CE, et al. Dopamine, depression and antide-
pressants. Fundam Clin Pharmacol 2004;18:601-607

Montplaisir J, Nicolas A, Godbout R, et al. Restless legs syndrome and
periodic limb movement disorder. In: Kryger MH, Roth T, Dement WC,
eds. Principles and Practice of Sleep Medicine. Philadelphia, Pa: WB
Saunders Co; 2000:742-752

Silber MH, Ehrenberg BL, Allen RP, et al.. An algorithm for the manage-
ment of restless legs syndrome. Mayo Clin Proc 2004;79:916-922
Plumb MM, Holland J. Comparative studies of psychological function
in patients with advanced cancer, 1: self-reported depressive symptoms.
Psychosom Med 1977;39:264-276

Rounsaville BJ, Weissman MM, Rosenberger PH, et al. Detecting
depressive disorders in drug abusers: a comparison of screening
instruments. J Affect Disord 1979;1:255-267

. Cavanaugh S, Clark DC, Gibbons RD. Diagnosing depression in

the hospitalised medically ill. Psychosomatics 1983;24:809-815

Moran PW, Lambert JM. A review of current assessment tools for moni-
toring changes in depression. In: Lambert MJ, Christensen ER, DeJulio
SS, eds. The Measurement of Psychotherapy Outcome in Research and
Evaluation. New York, NY: Wiley; 1983:263-303

Ware JC. Tricyclic antidepressants in the treatment of insomnia.

J Clin Psychiatry 1983;44:25-28

Salin-Pascual RJ, Galicia-Polo L, Drucker-Colin R. Sleep changes after
4 consecutive days of venlafaxine administration in normal volunteers.
J Clin Psychiatry 1997;58:348-350

JiClin"Psychiatry 66:9, September 2005



	Table of Contents

