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leep disorders are common and often severe in Parkinson’s Disease.1,2,3 Nocturnal sleep
disturbance occurs in 60 to 98 percent of patients.4,5 The sleep disturbance correlates
with disease severity, Schwab and England score, Unified Parkinsons Disease Rating
Scale (UPDRS) part III, l-dopa score, rigidity, and bradykinesia.6

Deficiencies are found in slow wave sleep, REM/sleep proportions, NREM stages 3 and 4,
total sleep time, sleep latency, and sleep efficiency. Sleep fragmentation occurs approximately
three times more frequently in patients who have PD than in healthy controls (38.9 percent ver-
sus 12 percent).5 Comparison of polysomnographic sleep measures in 10 drug-free patients who
had PD and 10 age-matched healthy controls showed that patients who had PD had significant-
ly less total sleep time, sleep period time, and sleep efficiency. Patients who had PD had more fre-
quent awakenings and greater overall wake time than controls. The groups did not differ in the
relative amount of stage 1 and stage 2 sleep, slow wave sleep, or REM sleep. Five patients who had
PD but no control subjects showed abnormal REM sleep features.7

Sleep disruptions were not observed in newly diagnosed patients who had PD compared with
healthy controls.8 Also, no significant differences in sleep parameters were observed between
patients who had either mild or severe PD with mild and severe disease.8 Mild and severe groups
slept poorly compared with historic controls, with decreased sleep efficiency, increased sleep laten-
cy, and decreased REM sleep.8 Treatment with dopaminergic medications, however, is shown to
produce sleep-disruptive effects, with an increase in the number of awakenings and longer dura-
tion of stage 1 sleep.9 The effects are more likely with higher doses of medication. Approximately
40 percent of patients who have PD take sleeping pills, significantly more than that taken by their
healthy elderly contemporaries.5

Poor nocturnal sleep does not always correlate with EDS. Tandberg and colleagues find the
occurrence of nocturnal sleep disorders similar in patients who had PD and EDS compared with
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those who did not have EDS.5 Arnulf and colleagues find that in
54 sleepy patients who had PD, shorter Multiple Sleep Latency
Test latencies did not correlate with total sleep time or sleep effi-
ciency.10 In a study of 27 patients who had PD, Rye and col-
leagues report that sleepiness, defined as short mean sleep laten-
cy on the Multiple Sleep Latency Test, correlated with greater
total sleep time, better sleep efficiency, shorter sleep latency, and
greater stage 1 sleep.11 One explanation for these findings is that
fewer and briefer arousals and shorter awakenings occur as the
sleepiness increases in severity.

Treatment of disturbed nocturnal sleep begins with deter-
mining the factors
involved. Sleep
hygiene; sleep disor-
ders, such as sleep
apnea, PLMs, RBD,
and depression; anxi-
ety disorders; demen-
tia; circadian rhythm
disorders; and the
effects of medications
all need to be assessed
in any patients who
have PD and dis-
turbed sleep or day-
time sleepiness.

Treatment always
must include recom-
mendations for good
sleep hygiene. Main-
taining a regular time
for going to bed and a
regular wake time
with an appropriate
amount of time in
bed, usually no more than eight hours, is the mainstay of sleep
hygiene. Exposure to bright light, especially upon awakening
in the morning, and exercise and activity during the daytime
are essential to maintaining a strong circadian pattern of sleep
and wakefulness. Avoiding caffeinated products during the day
and evening prevents excessive daytime stimulation that can
affect nocturnal sleep adversely. Avoiding alcohol at night and
hunger at sleep time is useful.

Excessive Sleepiness 
Among patients who have PD, 15 to 51 percent complain of
daytime sleepiness.1,12,13,14 EDS is more frequent in patients
who have PD than in healthy controls.13 The sleepiness can
cause cognitive impairment that can range from mild to
severe, with deficits in attention, memory, and judgment.

In a review of the literature from July 1999 to May 2001,
Homann and colleagues find descriptions of 124 out of
1,787 patients (6.6 percent) who had “sleep events” ranging
from “sudden and irresistible sleep confirmed by reliable
sources” to “not sudden but irresistible onset of daytime
sleep.”15 In 17 cases, the sleep event happened during driving,
leading to motor vehicle crashes in 10.

Factors contributing to daytime sleepiness include insom-
nia, mood and anxiety disorders, dementia, motor disorders
associated with PD, the effects of PD and other medications,
specific sleep disorders, and concurrent medical illness.

Severe daytime
sleepiness is com-
mon in PD and
can be related to
poor sleep quality,
with daytime
alertness, as meas-
ured by the main-
tenance of wake-
fulness test,
impaired as the
medication bur-
den increases.16

C l i n i c i a n s
often underesti-
mate the severity
of EDS if they do
not get corroborat-
ing information
from spouses or
caretakers. In light
of the burden EDS
places on patients
and caregivers,

physicians can play a pivotal role in improving the lives of
patients who have PD by understanding the causes of EDS
and initiating treatment.

Sleep Apnea 
Airway obstruction or restrictive pulmonary dysfunction is
highly prevalent in patients who have PD.17 The spectrum of
respiratory dysfunction includes the primary effects of PD on
ventilation and medication-induced pulmonary effects,
including l-dopa–induced respiratory dyskinesia.18,19

Studies show the prevalence of sleep apnea to be 20 per-
cent to 31 percent.10,20 Whether or not sleep apnea is more
common in patients who have PD than in healthy elderly
subjects and whether or not it plays a major role in EDS is
not clear. Several studies report that apnea is not more com-
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mon in patients who have PD than in controls.1,7,20,21 Arnulf
and colleagues find that 20 percent of patients who had PD
had significant sleep apnea with an apnea-hypopnea index
greater than 15 per hour (range, 12–20/h), a prevalence
greater than the 2.5 percent to 4.4 percent found in elderly
Americans.10 No correlation is found, however, between the
apnea-hypopnea index and mean sleep latency, and the inves-
tigators conclude that obstructive sleep apnea is not a major
factor contributing to the severity of sleepiness in patients
who have PD. Snoring is shown to correlate with EDS.22

Treatment of sleep apnea in the elderly begins with deter-
mining the severity of the apnea by polysomnography to
determine the baseline respiratory status during sleep, fol-
lowed by polysomnography with continuous positive airway
pressure (CPAP) to determine CPAP's effectiveness.
Treatment with CPAP not always is as easy as it is in younger
age groups. The elderly tolerate CPAP masks on their face less
often and may need frequent instruction on correct use of the
CPAP. A bed partner may need to be involved in assisting and
encouraging patients to use the device. Other treatments are
indicated less often, such as the use of oral appliances or
upper airway surgery, unless multiple system atrophy is pres-
ent with laryngeal stridor, in which case tracheostomy may be
indicated.

Restless Legs Syndrome and Periodic Limb Movements 
Ondo and colleagues find that 20.8 percent of patients who
have PD have RLS, twice that of the control population.14

This can be compared with approximately 10 percent to 30
percent of the general population over the age of 65 years.
PD preceded the development of RLS in 68 percent of
patients.14 Tan and colleagues, however, find that none of the
125 patients who had PD they studied met criteria for RLS.23

The evidence does not support RLS as a major factor in the
EDS of patients who have PD. Ondo and colleagues report
that RLS is not associated with higher ESS scores.14

Patients who have PD show increased PLMs during REM
and NREM sleep, compared with patients who have multiple
system atrophy and healthy controls.7 Arnulf and colleagues
find PLMs in 15 percent (PLMI range, 16–43/h) of patients
who have PD but no correlation between PLMs and MSL,
and conclude that PLMs did not seem to be a significant
cause of sleepiness in the 54 patients who had PD.10 Happe
and colleagues find no differences in the occurrence of PLM
between 56 patients who had PD and 59 age-matched con-
trols.1

Whether or not any etiologic relationship exists between
PD and RLS/PLMs is not clear. Clinically, both disorders
respond to dopaminergic medication and often coexist in
patients. Ondo and colleagues report that the presence of

RLS did not correlate with factors, such as duration of PD,
age, Hoehn and Yahr stage, gender, dementia, use of l-dopa
or DAs, history of pallidotomy, or history of deep brain stim-
ulation.14 Functional imaging data by single photon emission
computed tomography suggests impaired central dopaminer-
gic transmission in RLS.24 It is proposed that striatal
dopaminergic nerve cell loss is involved in the increased
number of PLMS in patients who have PD. Other evidence,
however, suggests pathophysiologic differences between PD
and RLS, including no reports of motor fluctuations in
patients who have RLS on long-term dopaminergic treat-
ment, lack of increasing RLS severity with progression of PD,
and different locations of dopaminergic pathophysiology. It is
suggested that RLS may result from reduced dopamine cellu-
lar function secondary to local iron deficiency, rather than
dopamine cell depletion.

Clinicians should be aware that patients who have PD
usually do not reveal RLS symptoms unless specifically asked.
Many patients who have PD and RLS believe that RLS symp-
toms are part of their PD symptom complex.

RLS usually responds well to l-dopa or Das.25 Adjustment
or initiation of a nighttime dose of l-dopa or dopaminergic
medications is helpful. Treatment also is effective in reducing
the number of PLMs. Gabapentin (300 mg to 1200 mg dose)
also is an effective agent for RLS and may help prevent
adverse effects from increasing doses of dopaminergic med-
ications.26

Rapid Eye Movement Sleep Behavior Disorder 
The occurrence of RBD in PD is reported as varying from 15
percent to 47 percent.27,28 In 45 patients who had PD, 40 per-
cent had abnormal REM sleep features, defined as REM sleep
without atonia and RBD. Those patients who had abnormal
REM sleep had lower sleep period times than patients who
did not have PD.27

In a group of 33 patients who had PD, one third met the
diagnostic criteria of RBD based on polysomnography
recordings, but only one half of these cases would have been
detected by history.29 RBD may be the sole heralding mani-
festation of eventual PD in older men. In a group of 29 male
patients 50 years and older, PD comprised 85 percent
(11/13) of all neurologic disorders emerging after RBD was
diagnosed.30 Compared with patients who had idiopathic
RBD, patients who had RBD and who eventually developed
PD had significantly longer REM sleep percentages of total
sleep time (P = 0.007) and significantly greater limb move-
ments per hour of NREM sleep (P = 0.003). Excessive day-
time somnolence was not detected in either group.

Increased muscle activity in REM sleep, an early sign of
RBD, is reported in asymptomatic patients who have PD.31
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The prevalence of RBD also seems greater in patients who
have PD and who are taking dopaminergic medications.7,10

Other medications, such as mirtazapine, are reported to cause
RBD in patients who have PD.32

Clonazepam (0.5mg to 3mg) is shown effective in the
treatment of RBD.33 This medication, however, is long acting
and sedative and, therefore, may add to daytime sedation.
Other alternatives include the use of melatonin, which also
may be helpful as a mild hypnotic agent.34

Circadian Rhythm Sleep Disorders 
PD with severe sleep disruption and daytime sleepiness can
lead to an irregular sleep-wake pattern. Patients who have
EDS may fall into a cycle of frequent dozing during the day-
time and nocturnal wakefulness, a problem for patients and
caregivers. In PD, autonomic dysfunction reveals many alter-
ations in circadian regulations, including loss of circadian
rhythm of blood pressure, increased diurnal blood pressure
variability, and postprandial hypotension.35

Treatment of day/night reversal relies on restoring normal
sleep patterns, and patients should be encouraged to follow
the rules of good sleep hygiene to promote daytime activity
and wakefulness.5 Exposure to bight light during the daytime,
quiet and rest at night, and physical activity during the day-
time all help to reestablish a good sleep-wake pattern.

Insomnia 
Insomnia occurs in 32 percent of patients who have PD.6 The
most common types of insomnia reported by patients who have
PD are sleep fragmentation and early awakenings, which are
seen more frequently than in age-matched controls. No differ-
ences are found between groups in sleep initiation, however.5

Treatment includes sleep hygiene and consideration of
whether or not to use a hypnotic medication, such as zolpi-
dem or zaleplon, or a sedating antidepressant medication,
such as a tricyclic medication, such as amitriptyline or dox-
epin. Melatonin (3mg one to two hours before bedtime) can
be helpful for some patients, not only to treat insomnia but
also to treat RBD effectively.34 If depression is a factor, then a
sedating antidepressant may be indicated or, alternatively, a
daytime antidepressant medication, such as a selective sero-
tonin reuptake inhibitor (SSRI), in conjunction with a hyp-
notic at night.

Medication Effects on Nocturnal Sleep 
Medications that can disrupt nocturnal sleep include PD
medications, antidepressants, anticholinergics, and stimu-
lants. Of the PD medications, selegiline, which is metabo-
lized to amphetamine, is one of the most likely to cause sleep-
onset insomnia. DAs, stimulating antidepressants, and aman-

tadine also may disrupt nighttime sleep. Withdrawal from
benzodiazepines and other sedatives can cause rebound
insomnia.36

Sleep disturbance is more common in those taking DAs.1

There is little difference in sleep prevalence of sleep distur-
bances between those who take ergoline medications (11.9
percent) compared with nonergoline medications (9.1 per-
cent). Those taking DAs continuously, however, had less
sleep disturbance than those newly taking DAs. Sleep prob-
lems increase in those who discontinue DAs.

Nausieda and colleagues report that chronic l-dopa thera-
py was associated with disturbed nocturnal sleep in 74 per-
cent of patients who had PD.37 In addition, l-dopa is shown
to reduce REM sleep latency and cause inhibition of REM
sleep.38,39 With prolonged treatment, REM returns to normal
levels.40 The sudden stopping of l-dopa can give a REM
rebound that can last as long as 10 days.89 Others find that
chronic therapy with l-dopa can lead to increased REM
sleep.41 Garcia-Borreguero and colleagues did not find a dif-
ference in the sleep of patients who had PD treated with l-
dopa as compared with controls.26 In patients newly diag-
nosed with PD, Brunner and colleagues find an increase in
stage 1 sleep and the number of awakenings after administra-
tion of PD medications.9 There also is an increase in noctur-
nal activity and dyskinesias in patients taking PD medica-
tions.42

It seems that low-dose DAs can improve sleep by prevent-
ing PD symptoms from interfering with sleep, but high doses
can suppress REM sleep and be disruptive to sleep by causing
awakenings and increasing nocturnal activity.

Excessive Daytime Sleepiness 
Frucht with colleagues was the first to bring attention to the
role of dopaminergic medications in producing EDS in
patients who have PD.43 He described eight patients who had
PD who were taking pramipexole and one taking ropinirole
who fell asleep when driving, causing accidents. Five experi-
enced no warning before falling asleep, but the attacks ceased
when the drugs were stopped. In an open-label trial of
pramipexole, 57 percent of patients who had PD reported
somnolence as an adverse event.44 Since then, studies of
patients who have PD report that up to 30 percent of patients
who have PD and who take DAs have sleep attacks.45 EDS
was reported more prevalent in patients who had PD and
were taking DAs than in those not taking DAs.46 There seems
no greater prevalence of EDS in those taking ergoline DAs
(11.9 percent) than those taking nonergoline DAs (9.1 per-
cent), whereas those taking no medications had a prevalence
of 4.5 percent.46 Patients who commenced taking DAs have a
higher prevalence of EDS than those taking DAs continuous-
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ly.46 Other large population studies show that, independent of
medication taken, patients who have PD have a high preva-
lence (51 percent) of EDS.12 Patients who have sleepiness
report relatively continuous drowsiness that may lead to
falling asleep without acute warning during periods of inac-
tivity.44

Sleepiness may be a common side effect of l-dopa and
DAs. In a 10-week safety and efficacy study of pramipexole
for PD, somnolence was the most frequently noted adverse
event and was reported in approximately 30 percent of
patients receiving pramipexole (3–6mg/d).47 In controlled,
randomized, double-blind clinical trials, somnolence
occurred as an adverse event in 32.4 percent of patients
treated with pramipexole compared with 17.3 percent of
those treated with l-dopa (P < 0.01) and in 27.4 percent of
patients treated with ropinirole versus 19.1 percent of l-
dopa–treated patients (not significant).48,49 No differences
were found in the level of EDS between patients treated with
a nonergot DA plus l-dopa, an ergot DA plus l-dopa, and l-
dopa monotherapy, suggesting it is a class effect of all
dopaminergic drugs.50

Sleepiness in PD is reported to be associated with the total
dopaminergic dose of medication rather than whether or not
the medication is an ergot or nonergot DA or the specific
type of DA.51 Reducing the dose or discontinuing the med-
ication usually resolves dopaminergic medication-induced
sleepiness. The risk of somnolence is of particular concern for
the elderly, those who have preexisting sleep disorders, and
those receiving multiple medications. This can be problemat-
ic particularly for patients who drive.43 Patients taking
dopaminergic medications should be warned about this
potential effect.

Many other types of medications can contribute to EDS
in patients who have PD. Comella proposes that the high fre-
quency of nocturnal sleep disorders with consequent sleep
deprivation in patients who have PD may increase their sus-
ceptibility to the sedative adverse effects of many centrally
active drugs.36 Strategies to control medication-induced EDS
are to reduce or discontinue the sedative medication if possi-
ble and, if necessary, substitute with one that has less sedative
properties.52

Deep brain stimulation and sleep. Deep brain stimula-
tion is effective for the treatment of patients who have
advanced PD whose condition can no longer be improved by
adjustment of medical therapy. Deep brain stimulation of the
subthalamic nucleus reduces motor disability and total med-
ication intake; therefore, sleep disturbance often is improved.
Chronic deep brain stimulation of the subthalamic nucleus
may improve sleep quality through increased nocturnal
mobility and reduction of sleep fragmentation.53

Treatment of excessive sleepiness. Amphetamines and
methylphenidate have been used for many years to treat
sleepiness, especially that associated with narcolepsy. These
medications are used to treat sleepiness in PD but there is lit-
tle information available about their use. Concerns are
expressed about the cardiovascular consequences of stimu-
lants; they also can cause rebound hypersomnolence as they
wear off.

More recently, modafinil has become available for the
treatment of sleepiness in narcolepsy. Two double-blind stud-
ies show that modafinil (100-200mg per day) can be useful in
treating sleepiness in PD.54,55 Modafinil has the advantage of
having fewer side effects and less evidence of cardiovascular
consequences than the stimulants.

Other medications used to treat sleepiness include bupro-
prion, which not only helps depression but also has stimulant
effects and may improve alertness in some patients.56 Caffeine
can be used to improve alertness but may be limited because
of its general stimulant slide effects that can cause nervous-
ness and cardiovascular side effects.

Summary 
Sleep disorders are common in PD, and many factors can
contribute to disturbed nocturnal sleep and daytime sleepi-
ness. Factors contributing to sleep disturbance include the
presence of insomnia, mood or anxiety disorders, dementia,
specific sleep disorders, PD motor disorders, and the effects
of PD or medications. Patients who have PD should be inter-
rogated about sleep disturbance and daytime sleepiness and
preferably, because of underestimation of the severity of
sleepiness or lack of awareness, patients should be inter-
viewed in the presence of a close friend or relative. The abil-
ity to drive, if sleepiness is present, should be assessed and
appropriate recommendations made. Treatment of sleepiness
involves treating any underlying sleep disturbance and may
involve the use of stimulant or alerting medications in the
daytime. PN
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