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ABSTRACT
Sleep disorders in Parkinson’s disease (PD) have been recognized as one of the nonmotor symptoms of PD and is the common
cause of poor quality of life in these patients, as motor symptoms
are very well controlled by drugs as well as deep brain stimulation. Assessment and treatment of these disorders are essential
for optimal management of the disease. This article presents a
brief overview of various disorders and how to approach them.
Keywords: Excessive daytime sleepiness, Insomnia, Parkinson
disease, Rapid eye movement sleep behavior disorder, Sleep.
How to cite this article: Elavarasi A, Shukla G. Sleep Disorders
in Parkinson’s Disease. Indian J Sleep Med 2017;12(3):44-48.
Source of support: Nil
Conflict of interest: None

INTRODUCTION
Sleep is a complex neurological state which provides rest
and restores the energy levels. One-third of a person’s life
is spent in sleep, and various studies have shown that
interruption of sleep affects the health of an individual.1
Poor sleep quality and quantity affect the quality of life
and the health of the patient and also lead to adverse
social and economic consequences. Sleep disorders which
occur as a part of chronic diseases may have to be dealt
with in addition to treatment of the primary disease in
order to provide optimal care.
Sleep disorders are one of the most common groups
of nonmotor symptoms of PD and are an important cause
of impaired quality of life in these patients.2,3

SLEEP DISORDERS IN PD
The International Classification of Sleep Disorders (ICSD)-3
classification has mentioned seven broad categories of
sleep disorders which are insomnia disorders, sleep-related
breathing disorders, central disorders of hypersomnolence,
circadian rhythm sleep-wake disorders, sleep-related
movement disorders, parasomnias, and other sleep disorders.4 Of these, any of them may be associated with PD.
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Some sleep disorders, such as rapid eye movement
(REM) sleep behavior disorder (RBD) have been shown
to be specifically related to PD and precede PD or other
synucleinopathy by several years. Restless legs syndrome
(RLS) has a dopaminergic pathway dysfunction, and is
related to PD. In patients with PD, studies have reported
varying prevalence of diseases, such as obstructive sleep
apnea (OSA), excessive daytime sleepiness (EDS), and
insomnia. These may have several causes and are found
commonly in general population as well.

excessive daytime sleepiness vs
DISTURBED NOCTURNAL SLEEP
Sleep disorder in PD could be mainly categorized into
EDS and disturbed nocturnal sleep. Excessive daytime
sleepiness may itself be a consequence of poor nocturnal
sleep, which may be due to multiple reasons. Motor disability, such as rigidity may lead to difficulty in turning5
or nonmotor features, such as autonomic dysfunction
leading to nocturia, and urinary frequency6 could be
causing fragmented sleep. Poor sleep quality could be
iatrogenic, such as of drug-induced insomnia related
to anticholinergic or dopaminergic drugs, due to “off”
periods or due to dyskinesia related to dopaminergic
drugs.7 Sleep-disordered breathing (SDB) as well as RBD
may also contribute to poor sleep quality. Depression
related to the disability may also be impairing sleep.8

DIAGNOSTIC APPROACH
The assessment of sleep-related problems in PD starts
from history, given by the patient as well as the bed
partner. Sleep disorders may be diagnosed based on
various validated questionnaires available, such as
Epworth’s sleepiness scale (ESS),9 Pittsburg sleep quality
index,10 or the PD sleep scale.11 On the contrary, objectively sleep parameters may be assessed by overnight
polysomnography (PSG) and actigraphy.
A sleep log including various problems that the
patient encounters during sleep as well as a review of the
list of medications and a detailed neurologic and general
medical history and examination are essential to arrive
at a comprehensive diagnosis and optimal treatment.

OCCURRENCE OF SLEEP DISTURBANCES IN PD
Various studies have found that subjective sleep
disturbances in PD patients range from 37 to 95%.7,12-14
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Ylikoski et al3 found that 26.2% of PD patients slept longer,
32.5% had a short sleep, 21.2% had poor sleep, and found
sleep deprivation in 33.8%, disrupted sleep in 47.4%,
and difficulties to fall asleep in 12.2% of patients in a
questionnaire-based study. According to this study,
depression, subjective negative stress, and fatigue were
associated with longer sleep. Poor sleep and EDS were
reported in those with shorter total sleep time and those
with sleep deprivation.
Another study found that of the various nocturnal
symptoms in PD, nocturia was the most prevalent (91.5%)
and hallucinations were the least (15%).15
Chen at al16 conducted a meta-analysis of studies
which looked at various nonmotor symptoms in PD
patients; 332 studies met their inclusion criteria, and they
found that the prevalence of RBD prevalence to be 5.3
times higher in PD patients (37%) than in controls (7%).
The EDS was found in 33.9% of PD patients compared
with 10.5% in the control population. In a meta-analysis
of eight studies including 2,462 PD patients and 3,818
healthy controls, the overall prevalence of RBD symptoms
in PD was 582/2462 (23.6%) as compared with 131/3818
(3.4%) in controls.17

polysomnography EVIDENCE OF SLEEP
DISTURBANCES IN PD
Though the prevalence of subjective sleep disturbances
as evidenced by questionnaire-based studies is quite high
in PD, PSG studies of patients have revealed conflicting
data.
Fifteen consecutive, previously untreated PD patients
without exposure to psychotropic, antidepressant drugs or
benzodiazepines were evaluated with ESS and PSG, before
and after starting on treatment with dopaminergic drugs.
Dopaminergic drugs resulted in significant increase in
mean percentage of stages 1 and 2 sleep. Mean ESS scores
significantly increased and mean multiple sleep latency
time (MSLT) decreased after dopaminergic treatment
implying both subjective and objective poor sleep quality.
Daytime sleepiness was not present in untreated patients,
but occurred following dopaminergic treatment.18
On the contrary, Ferreira et al conducted a PSG-based
study on 23 patients before starting on dopaminergic
therapy, and on 12 of the 23 PD patients again after they
were put on dopaminergic therapy, and found that sleep
efficiency and other parameters improved significantly.19
An observational study that compared 33 PD patients
with 37 age-matched normal controls found that apart
from reduced mean REM sleep atonia (80 vs 93%; p < 0.05),
rest of the objective parameters, such as sleep time, sleep
efficiency, indices, hour of arousals, awakenings, apnea/
hypopnea, and periodic leg movements were similar in
those with and without PD.20
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In another PSG-based study, 70 PD patients and 70
age- and sex-matched controls were compared in which
authors found that sleep efficiency decreased and sleep
latency and arousal index were increased in the PD
patients. Sleep efficiency and total sleep time were positively correlated with the Hoehn and Yahr stage. There
was significant difference in the extent of hypopnea and
hypoxemia, which were significantly different between
the PD and control group.21
Thus, sleep parameters in PD depend on various
factors, such as age, the stage of the disease, and the usage
of dopaminergic drugs.22

DRUG-RELATED SLEEP DISORDERS
Dopaminergic drugs are the mainstay of treatment in PD
and they improve the quality of life in terms of motor
function. However, the dopaminergic agonists may cause
a specific adverse effect, which was termed “sleep attack”
by Frucht et al,23 when they first described a series of
eight cases in which patients who were on ropinirole and
pramipexole met with motor vehicle accidents because
they had fallen asleep without warning, and this resolved
when the drugs were stopped. Patients may be on anticholinergic drugs or antidepressants/antipsychotics for
depression or behavioral disturbances, which may cause
insomnia and may precipitate or aggravate symptoms
of RLS. Hypnogogic hallucinations may be frequently
associated with dopamine agonist therapy, especially at
higher doses, and in patients with fragmented nocturnal
sleep, these may further enhance the disturbance, not only
at initiation, but also throughout the night.18

EXCESSIVE DAYTIME SOMNOLENCE IN PD
Subjective EDS is the most important factor which
affects the quality of life of PD patients as correlated by
questionnaire-based studies. However, subjective EDS
based on ESS of >10 was found in 46.3% of 134 consecutive patients of PD, and only 13.4% had MSLT-proven
objective sleepiness during daytime.24 These symptoms of
EDS were independent of various factors, such as motor
disability, depression, medication, RLS, and others.
In a prospective cohort study of 153 drug-naive
patients with early PD and 169 control participants
assessed for EDS using ESS > 10 and reevaluated after 1,
3, and 5 years on medication, it was found that patients
reported EDS more often than control participants at the
time of diagnosis and during follow-up. The EDS in PD
was found in 11.8% at baseline and 23.4% after5 years.25

obstructive sleep apnea IN PD
The ICSD-3 lays down the diagnostic criteria for OSA.4
There are contradictory observations on the prevalence
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of OSA among patients with PD. While some studies
have shown no higher than normal prevalence of OSA in
PD,26,27 others have shown PD to have a possible protective effect on development of OSA.28,29 This is evidenced
by a meta-analysis of five studies including a total of 322
cases and 6,361 controls in whom the odds ratio for the
prevalence of OSA in PD as compared with controls was
0.60 [95% confidence interval (CI) 0.44–0.81, p 0.001].30
In a narrative review, the authors studied seven PSG
studies of SDB in PD patients. Of these, five studies reported
similar or lower prevalence of SDB in patients when compared with healthy age-matched controls. Two studies
reported less oxyhemoglobin desaturation during sleep
among patients. The results were showing that PD patients
were not at higher risk of SDB as compared with controls.31
Though PD protects against OSA, having OSA does
not protect against the development of PD. Yeh et al32
followed up 16,730 patients diagnosed to have OSA and
compared with an equal number of controls who were
followed up for a mean duration of 5.6 years, and found
a hazard ratio (HR) of 1.37 for OSA patients to develop
PD, especially among elderly males, and those with coexistent coronary artery disease, stroke, or chronic kidney
disease. Sheu et al33 reported the data from Taiwan in
which 1,532 patients with OSA and 7,500 controls were
followed up for a period of 5 years, and found that PD
developed in 1.24 and 0.63% in the OSA and control
cohorts respectively, with HR of 2.26 (95% CI 1.32–3.88)
for developing PD. Among females, the adjusted HR of
PD was 3.54 (95% CI 1.50–8.34) for patients with OSA
compared with those without.
The management of OSA in patients with PD is almost
the same as in those with OSA only.34 A randomized
study with crossover using CPAP vs placebo showed that
therapeutic CPAP was effective in reducing apnea events,
improving oxygen saturation, and deepening sleep in
patients with PD and OSA. Moreover, CPAP treatment
resulted in reduced daytime sleepiness measured by
multiple sleep latency test.35

SLEEP DISORDERS RELATED TO
DOPAMINERGIC DYSFUNCTION AND
NEURODEGENERATION
Restless Legs Syndrome in PD
The prevalence of RLS has been found to be variable
ranging from 0.8 to 24% and is higher among people with
PD compared with the general population.36-48
It is difficult to distinguish RLS from dystonia, akathisia, neuropathy, and dyskinesias in patients with PD,
especially in prevalence studies where health professionals other than qualified neurologists or sleep or movement
disorder specialists are the assessors.49
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In an 8-year follow-up study, it was found that the
incidence of PD was 0.13% in those without RLS and
0.37% among patients fulfilling International RLS study
group criteria50 for RLS. Prevalent RLS was associated
with a HR of 2.57, 95% CI 1.95 to 3.39 for development of
PD as compared with RLS negative patients, which may
suggest that PD is preceded by RLS.51
Since the PD patients are on a high dose of dopaminergic therapy, treatment mainly consists of nonpharmacologic measures including vibrating pads, near infrared
spectroscopy, repetitive transcranial magnetic stimulation, or pneumatic compression.52 Alpha 2 ligands may
be tried, though there are no randomized trials in this
subgroup of patients. Rotigotine transdermal patch has
been shown to be effective in phase III trials.53

Sleep Behavior Disorder and PD
Vivid dreams occur during normal REM sleep and is
accompanied by skeletal muscle paralysis.54 Dream enactment is a result of skeletal muscle atonia, probably due
to disruption of inhibitory brainstem function, leading
to loss of skeletal muscle atonia.55 The RBD is diagnosed
on PSG by REM associated with sleep without atonia.
Follow-up studies have shown that up to 90% patients
with RBD develop neurodegenerative disorder, most
commonly PD, followed by other synnucleinopathy.55
In a video PSG study on 158 newly diagnosed drugnaïve PD patients and 110 age-, sex, and educationmatched healthy controls, 51% of PD patients and 15%
of controls had RBD.56
In the Indian study by Vibha et al,57 it was found that
26 of 134 (19.4%) patients had RBD, and none of them
were familial cases. The RBD in these patients was much
less violent as compared with those described in Western
literature, and was mostly vocalization or limb movement. There was an increased occurrence of hallucinations in patients with RBD. The prevalence of other sleep
symptoms, such as insomnia, nocturnal awakenings,
early morning awakenings, and snoring were higher in
PD patients with RBD as compared with those without.58

CONCLUSION
Sleep disorders are, as discussed above, the major causes
of morbidity among the nonmotor symptoms of PD, and
some of the causes of EDS may be due to motor disability
or disease related, which may improve on optimum treatment of PD. Among the premotor manifestations of PD
also, sleep disturbances like RBD are common, as is the
depression-associated insomnia. However, RLS may be
associated with increased risk of developing PD in future,
while RBD has a proven role as a harbinger of clinical PD
(and other neurodegenerative conditions). More studies
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are required to guide treatment of these specific sleep disorders in PD, because as of today, the treatment is based
on extrapolating data from studies in non-PD patients.
Multiple problems may be responsible for poor sleep in
a given patient and individualizing treatment decisions
may help improve the quality of life in PD patients.
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