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Objective: The objective of the present study was to compare a physician’s diagnosis of sleep disorders in patients with
Parkinson’s disease (PD) during clinical evaluation of sleep disorders diagnosed by validated questionnaires.
Material and Method: Patients with PD at the Parkinson’s clinic at Siriraj Hospital were included in this prospective cross-
sectional study. Patients completed the Modified Parkinson’s Disease Sleep Scale (MPDSS), Thai Epworth Sleepiness Scale
(Thai-ESS), Scales for Outcomes in Parkinson’s Disease-Sleep Scalequestionnaire (SCOPA), Berlin questionnaire (Thai
version), and Siriraj sleep questionnaire (SSQ). Thereafter, attending physicians diagnosed sleep disorders based on patient
evaluation.
Results: One hundred twenty patients with PD participated in the present study. Among them, 73 (60.8%) were males, the
mean age was 61.5+12.0 years, and the mean body mass index (BMI) was 22.7+3.5 kg/m2 (BMI >30 kg/m2 in 1.7% of
patients). The study demonstrated a prevalence of overall sleep disorders in 59.2% of patients based on physician diagnosis
and 81.7% of patients based on the MPDSS questionnaire. The ESS was >10 in 29.2% of the patients. High risk for
obstructive sleep apnea was observed in 28.3% (Berlin) and 42% (MPDSS) of patients (15% by both). SSQ detected all sleep
disorders in 86.7% of the population, and its results correlated with the MPDSS.
Conclusion: Sleep disorders are common in patients with PD but remain underestimated because they are not routinely
screened in clinical practice. This study demonstrates the use of validated questionnaires to efficiently detect and classify
patients with PD at risk for common sleep disorders.
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Sleep disturbances are prevalent in patients
with Parkinson’s disease (PD), affecting up to 88% of
them(1). Sleep disturbances in these patients are often
severe, typically are not recognized, and thus are
ineffectively treated(2). Multiple factors can contribute
to disturbed nocturnal sleep and daytime sleepiness,
including insomnia, mood or anxiety disorders,
dementia, specific sleep disorders, PD motor disorders,
and the effects of certain medications. Because of the
underestimation of the severity of sleepiness or perhaps

the lack of awareness, patients should preferably be
interviewed in presence of a relative or caregiver.
Nocturnal sleep disturbance occurs in 60-98% of
patients(2). Community studies have reported that
approximately 60% of patients with PD have sleep
disorders as compared to that in 33% of control
subjects(3). Common sleep problems include insomnia
symptoms (difficulty initiating and maintaining sleep),
sleep-related breathing disorders (SDB), persistent
motor symptoms, excessive daytime somnolence, and
rapid eye movement (REM) sleep behavior disorder
(RBD)(4).

Insomnia is the inability to maintain a single
episode of unbroken sleep. Psychiatric disorders, such
as depression or general anxiety disorder, are common
causes. Insomnia occurs in approximately 30% of
patients with PD(5). Insomnia is generally divided into
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three types: difficulty falling asleep (sleep initiation),
difficulty staying asleep (sleep maintenance), and
awakening too early in the morning. Although all three
problems occur in these patients, sleep maintenance
difficulties are the most common, affecting up to 74-
88% of them(6,7).

Sleep-related breathing disorders (SDB) may
occur because of central sleep apnea or obstructive
sleep apnea (OSA). As breathing becomes more difficult
or ceases, blood oxygen levels fall, which leads to insuf-
ficient awakening to restore breathing. Consequently,
the patient experiences little deep restorative sleep at
night and extreme daytime sleepiness. Apnea has been
reported in as many as 50% of patients with PD(7).
Snoring and apneic episodes also may be up to three
times more common in patients with PD (12%) than in
the general population(7). Prevalence of sleep-related
breathing disorders increase as people age(8). The most
common disorder is OSA, which is known to increase
mortality in the elderly(8). However, the elderly are less
likely to complain of respiratory disturbance during
sleep despite having symptoms of snoring, gasping,
choking, and shortness of breath. An elderly spouse
may also overlook episodes of breathing cessation.

Persistent motor symptoms during sleep
include restless leg syndrome (RLS) and periodic leg
movements (PLMs). RLS generally occur at the
beginning of sleep and presents as a disagreeable
restless feeling that is often relieved by only moving
the legs. RLS is a subjective complaint, and the criteria
for diagnosis include the desire to move limbs with or
without paresthesias or dysesthesia, symptom
exacerbation during the evening or night, and symptom
worsening at rest, with some relief with activity(9).
Prevalence of the disorder increases with age and
affects up to 15% of elderly patients. The majority of
patients with RLS experience PLMs occurring at 20-
40s intervals and last for 0.5-5s(10). Periodic limb
movement disorder (PLMD) is rhythmic moving or
jerking of the limbs during sleep. Both of these disorders
may interfere with the quantity and quality of sleep.
RLS and PLMs are common in Patients with PD,
occurring in up to 15% of them and can lead to disrupted
sleep and excessive daytime sleepiness (EDS)(11). PLMs
may affect one or both lower limbs and may affect the
arms and torso. The movements can cause arousals
and awakenings(12).

It is estimated that 15-51% of patients with
PD complain of EDS(13-16). In some studies, EDS is more
common in patients with PD than in healthy controls.
EDS can cause cognitive impairment that can range

from mild to severe, with deficits in attention, memory,
and judgment. Factors contributing to daytime
sleepiness include insomnia, mood and anxiety
disorders, dementia, motor disorders associated with
PD, the effects of PD and other medications, specific
sleep disorders, and concurrent medical illness.

RBD is a syndrome with symptoms of
abnormal behavior during REM sleep. Under normal
circumstances, voluntary muscles are atonic when one
enters REM sleep. However, the absence of this normal
atonia in patients with RBD causes the acting out of
dreams. RBD, of varying degrees of severity, occurs in
15-50% of patients with PD, and higher rates are
observed when patients are studied by polysom-
nography (PSG)(17). RBD is possibly the result of
degenerative changes in the brain and many patients
with RBD eventually develop PD or dementia(18). It is,
therefore, thought that RBD often reflects an underlying
common pathology (synucleinopathies) across
neurological illness(17). RBD is characterized by
vigorous and injurious behavior during REM sleep that
usually represents attempted enactment of vivid action-
filled violent dreams(19-21). A diagnosis of RBD requires
polysomnographic monitoring, which indicates loss of
generalized muscle atonia during REM sleep or
prominent phasic muscle twitching in REM(22). The
overall sleep architecture is normal and the REM/non-
REM cycle is intact. RBD pathophysiology involves
functional depression or destruction of brainstem
serotonergic or noradrenergic regions responsible for
the atonia of REM sleep(23,24). The prevalence of RBD
is unknown but is more common in older men(21,22). The
occurrence of REM sleep without atonia and RBD in
PD has been reported in up to 47% of patients(25), with
RBD correlating with PD duration, severity, and the
use of dopaminergic drugs(26,27).

Many studies have demonstrated the impact
of PD on quality of life, and sleep difficulties are
independent and important predictors of poor quality
of life(28). Thus, evaluation of sleep problems in patients
with PD involves a systematic review of the differential
diagnoses and sometimes the use of polysomnography.
However, because polysomnography cannot be
performed on all patients, the use of appropriate
questionnaire(s) is an alternative way to detect sleep
problems. The validated questionnaires examining
sleep problems that are used regularly in PD are the
Parkinson’s Disease Sleep Scale (PDSS)(29), the Scales
for Outcomes in Parkinson’s Disease-Sleep Scale
(SCOPA-Sleep scale)(30), the Epworth Sleepiness Scale
(ESS)(31), and the Berlin questionnaire (BQ)(32). The
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PDSS is recommended for assessing overall sleep
problems and measuring their severity, the SCOPA is
recommended for assessing overall sleep problems,
particularly for screening for insomnia and excessive
daytime sleepiness, the ESS is recommended for
screening and measuring the severity of daytime
sleepiness, and the BQ is recommended for assessing
snoring and sleep breathing disorders(33). There is also
evidence that patient’s self-reported questionnaires
could significantly reveal sleep problems(34). The Siriraj
sleep questionnaire (SSQ) is a patient self-reported
questionnaire used to identify sleep problems, such as
insomnia, excessive daytime sleepiness, snoring,
restless leg syndrome, periodic limb movement, and
REM behavior disorder, but it could be applied to
patients with PD as well.

The aim of the present study was to compare
physician-obtained diagnoses of sleep disorders in
patients with PD based on patient evaluation with the
prevalence of likely sleep disorders in these same
patients based on the questionnaires (Thai-ESS,
Modified Parkinson’s Disease Sleep Scale [MPDSS],
SCOPA, BQ, and the SSQ). The authors hypothesized
that the physicians do not routinely evaluate sleep
disorders in patients with PD; moreover, validated
questionnaires, including the SSQ, could efficiently
identify individuals who need further sleep evaluation.

Material and Method
Subjects

A prospective survey study was performed
at Siriraj Hospital (Mahidol University), an academic
tertiary medical center. The present study was
conducted from May 2011 to November 2012 after the
approval from the Siriraj Institutional Review Board.
Consecutive patients who were diagnosed with
idiopathic PD according to the UK Parkinson’s Disease
Society Brain Bank Clinical Diagnostic Criteria were
recruited from the Parkinson clinic at Siriraj Hospital.
Subjects were excluded if they had a history of taking
sedative drugs, alcohol, or opioid derivatives. Patients
with other comorbidities such as intracranial tumors or
psychiatric problems were also excluded. Patients were
approached during the checkout process (after
completing their visit with the physician). The present
study was explained in detail, and informed consent
was obtained. All eligible subjects were asked to
complete a set of questionnaires comprised of the
modified PDSS, Thai-ESS, Thai-SCOPA, BQ, and SSQ.

Demographic data were recorded at the visit,
including gender, age, body weight, height, severity

and duration of disease, co-morbidities, and current
medications. Patients were routinely managed for PD
by attending physicians (internal medicine residents,
neurology residents, or neurology consultants). In
addition, sleep problems were evaluated in all patients
from noted history only. Sleep problems were classified
in one or more of these categories: insomnia, sleep-
disordered breathing, RLS, RBD, and excessive daytime
sleepiness. All physicians were masked to their patients’
participation in the study. Although physicians were
aware of a sleep survey study being performed at the
institution, they were unaware of which patients might
be participating because this was a convenience sample
taken after the patient’s encounter with the physician.

Questionnaires
MPDSS is a visual analog scale questionnaire

that is scaled from 0 to 10 by patients and caregivers. A
score of 10 indicates the patient has never experienced
the symptom. If the patient has experienced a symptom,
it is scaled depending on the frequency of that symptom
(i.e. lower scores reflect more a frequent symptom and
low quality of sleep)(36). The authors used scores lower
than 6.0 as a presumptive diagnosis of sleep disorders,
as suggested by Chaudhuri and Martinez-Martin(35).

The ThaiSCOPA Sleep questionnaire consists
of two sections: the nighttime sleepiness (NS) and
daytime sleepiness (DS) subscales. The SCOPA-NS
consists of five items used to assess sleep initiation,
sleep fragmentation, sleep efficiency, sleep duration,
and early awakening. Subjects must indicate how much
they were bothered by particular sleep problems,
ranging from 0 (not at all bothered) to 3 (very bothered).
The maximum score of this scale is 15, with higher scores
reflecting more severe sleep problems. One additional
question evaluates overall sleep quality on a 7-point
scale (ranging from slept very wellto slept poorly). The
score on this item is not included in the score of the
NS scale but is used separately as a global measure
of sleep quality. The DS subscale evaluates DS in
the past month and includes 6 items with 4 response
options, ranging from 0 (never) to 3 (often). The
maximum score is 18, with higher scores reflecting more
severe sleepiness(36). Presence cut-off 5/6 suggested
distinguishing good from bad sleepers.

The Thai-ESS is a set of self-administered
questionnaires that aims to assess the degree of
sleepiness during eight common situations where
subjects are asked to rate their chance of dozing based
on a scale of 0 to 3 in each situation(33). The total score,
thus, ranges from 0 to 24, and a lower score indicates
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less sleepiness. A score >10 is generally considered
suggestive of significant sleepiness.

The BQ is self-administered, consisting of 10
symptom-items in three categories related to the risk of
having SDB(32). Scoring stratifies subjects into high-
and low-risk groups: a subject at high risk for SDB
must have positive scores in two or more categories.
Subjects who deny frequent symptoms and do not
report symptoms or score positive in only one category
are placed in the low-risk group. The BQ is used widely
in research as a screen for SDB. High SDB risk based
on the BQ predicts PSG-proven SDB with a sensitivity
of 86% and a specificity of 77%(34).

The SSQ is a patient’s self-reported
questionnaire that is used in patients with sleep
complaints. Questions in the SSQ probe for symptoms
of insomnia (5 questions), leg cramp or jerks during
sleep (2 questions), strange sensations in the leg while
awake (2 questions), breathing disorders while asleep
(5 questions), abnormal movements during sleep (3
questions), and daytime somnolence (12 questions).
The scoring for these questions with regard to high
probability for a disorder is based upon the persistent
presence of these problems based on the patient’s
response of  “yes” or “no” or “>3 times a week” to the
majority of symptoms.

Statistical analyses
Continuous variables are reported as the mean

and standard deviation. The categorical variables of
sleep symptoms and suspected sleep disorders are
reported as percentages of the total population.
McNemar’s test and κ coefficient were used to
determine the degree of agreement between tests. κ
>0.8 was considered excellent agreement beyond
chance; κ between 0.6 and 0.8, substantial to moderate
agreement; κ between 0.2 and 0.4, fair agreement; and
κ <0.2 represented poor agreement. All statistical
analyses were performed using SPSS18 for
WINDOWS.

Results
Demographic and other health characteristics

One hundred twenty patients agreed to
participate in this study. The clinical and demographic
characteristics of the study population are shown in
Table 1. There was a male preponderance in the subjects
evaluated. Two (1.7%) subjects were obese (BMI >30
kg/m2). Most patients (n = 49, 40.8%) were idiopathic
PD; the Hoehn and Yahr classification was 2.0+0.9 and
the mean duration of disease was 6.4 years.

Prevalence of sleep disorders: physician diagnosis
vs. questionnaires

Our results demonstrate a high prevalence of
sleep disorders in patients with PD. At least one sleep-
related symptom was documented by physicians in
59.2% of these patients. However, using the validated
questionnaires, MPDSS detected 98 (81.7%) patients
and the SSQ detected 104 (86.7%) patients with a sleep
disorder (Fig. 1). Compared to the physicians, the
questionnaires identified patients as being at risk or
having symptoms suggestive of sleep disorders at a
greater frequency; more than 20% of patients were not
detected if the validated questionnaires were not used.
Questions pertaining to insomnia revealed the most
commonly documented sleep disorders. Among these
patients, positive insomnia symptoms were observed
in 49 (40.8%) patients and were diagnosed by
physicians (Fig. 2). However, 67 (55.8%) patients
reported some insomnia symptoms in the MPDSS
questionnaire.

Twenty (16.7%) patients were screened for
sleep breathing disorders based on physician
encounters, whereas 51 (42.5%) patients reported
snoring in the MPDSS. RLS was diagnosed in 8 (6.7%)
patients by physicians in contrast to the diagnosis of
50 (41.7%) patients using the MPDSS. Excessive
daytime sleepiness was documented in 11 (9.2%)
patients by physicians, whereas the MPDSS identified
49 (42.5%) patients with excessive daytime sleepiness,

Gender (% male) 73 (60.8% male)
Age (years) 61.5+12.0
BMI (kg/m2) 22.7+13.5
PD severity (stage)

1 34 (28.3%)
2 49 (40.8%)
3 28 (23.3%)
4 7 (5.8%)

Duration of disease (years) 6.4+4.4
Comorbidities (%) 49 (40.8%)
No artherosclerotic risks 63.3%
Documented artherosclerotic risks 36.7%
Documented cardiovascular disease 9.2%
Documented cerebrovascular disease 2.5%
Medications
Levodopa use 95.8%
Dopamine agonist use 65.8%
1 medication use 34.2%
At least 2 medications use 65.8%

Table 1. Demographic and health characteristics of patients
(n = 120)
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patients were diagnosed by doctors (Fig. 3). These
data correlate with the results from comparisons
between MPDSS questionnaires and doctors. The mean
scores of ESS were 7.4+5.0, range 0-22.

Prevalence of restless leg syndrome as determined
using the RLS-screening questionnaire vs. physician
diagnoses

The present study demonstrated more
prevalent diagnoses of RLS by questionnaire, which
incorporates the International Restless Legs Syndrome
Study Group IRLSSG diagnostic criteria for RLS, than
by the doctors [46 patients (38.3%) vs. 8 patients (6.7%),
respectively]. It also correlates with the MPDSS, which
detected 50 (41.7%) patients.

Suspected sleep breathing disorder as determined
using the BQ

The results demonstrate that 20 (16.7%)
patients were diagnosed with sleep breathing disorders
by doctors. However, the BQ suggested that 34 (28.3%)
patients were high-risk for OSA, whereas the MPDSS
questionnaire found that 51 (42.5%) patients were
high-risk. Eighteen patients (15%) were categorized
as high-risk for OSA by both the Berlin and MPDSS
questionnaires. Further analyses of specific question-
naire answers in the OSA high-risk subjects were also
performed. For those scored as high-risk for OSA on
the BQ, 60% scored positive in category 1 (snoring
and witnessed apneas), 34% scored positive in
category 2 (tiredness and sleepiness), and 0% scored
positive in category 3 (elevated BMI) (Fig. 3).

Prevalence of insomnia and excessive daytime
sleepiness as determined by the SCOPA

The present study demonstrated SCOPA had
significant differences in excessive daytime sleepiness
detection when compared with diagnoses from doctors.
The SCOPA-NS detected insomnia in 54 (45%) patients
compared with 49 (40.8%) patients from physicians. In
addition, the SCOPA DS reported 50 (41.6%) patients
with excessive daytime sleepiness in contrast to 11
(9.2%) patients from doctors (Fig. 3).

The authors also observed that the SSQ could
significantly detect patients with sleep disorders better
than obtaining a physician’s diagnosis in all categories.
The most common sleep disorder was insomnia, which
was detected in 67 (55.8%) patients as compared with
49 (40.8%) patients diagnosed by physicians (Fig. 4).
For sleep breathing disorders, SSQ detected 49 (41.7%)
patients. SSQ reported RLS in 58 (48.3%) patients,

Fig. 1 Prevalence of Sleep disorders: Physicians vs.
Questionnaires (MPDSS, SSQ).

Fig. 2 Prevalence of sleep disorders as determined by the
MPDSS vs. physicians.

which correlated with 35 (29.2%) patients that reported
ESS >10 (suggesting pathological sleepiness). No
patient encountered documented symptoms of, or being
screened for cataplexy.

Prevalence of excessive daytime sleepiness as deter-
mined using ESS questionnaires vs. physician
diagnoses

The results demonstrated that 35 (29.2%)
patients were diagnosed with excessive daytime
sleepiness using ESS questionnaires (reported ESS >10,
suggesting pathological sleepiness), whereas 20 (9.2%)



J Med Assoc Thai Vol. 97 Suppl. 3 2014                                                                                                                   S73

respectively). For PLM, the MPDSS included no items
that could identify PLM; however, the SSQ detected
PLM significantly more than what physicians (30
patients (25%) vs. 13 patients (10.9%), respectively)
did (Fig. 5).

Discussion
The current prospective cross-sectional

study confirms previous data that found physicians
do not routinely screen patients with PD for sleep
disorders. In the present study, there were more males
enrolled and the mean age of recruited patients was
61.5 years, with an age range from 39 to 95 years. Our
results showed a high prevalence of sleep disorders in
patients with PD (60-90%), with a prevalence of 59.20%
from a physician diagnosis and 81.70% from the MPDSS.
This correlated with a previous study that reported
self-assessment of sleep disorders in patients with PD
revealed problems in only 58% of subjects, whereas
the MPDSS noted sleep problems in 76% of patients
with PD(35), thereby confirming that sleep disorders in
PD are possibly underdiagnosed. This is supported by
our observation of low concordance between clinical
assessments for sleep disorders and questionnaire risk
stratification for common sleep disorders.
Polysomnography is the test of choice for diagnosing
sleep disorders. However, it must be performed by sleep
specialists, and in many situations, particularly in
developing countries, it is not available for patients
suspected of sleep disorders. The use of sleep
questionnaires is very useful for screening and helpful
for diagnoses. The standard validated sleep question-
naires that are used in patients with PD are the MPDSS,
SCOPA, BQ, ESS, and RLS-screening questionnaire. In
the present study, we used multiple validated
questionnaires to screen and classify sleep disorders,
and observed that the modified PDSS could detect and
screen common sleep disorders including insomnia,
sleep breathing disorder, RLS, abnormal REM behavior,
and excessive DS. Our results indicated that the MPDSS
detected sleep disorders more than diagnoses by a
physician in all categories. It detected insomnia
symptoms in 55.8% of patients compared to 40.8% who
were diagnosed by physicians (p<0.05). No patient
encounters with physicians documented symptoms of
or screened for cataplexy. The results were statistically
significant (p<0.05) in all categories except abnormal
REM behavior, which was detected in 22 (18.3%)
patients from the MPDSS questionnaire, but in 19
(15.8%) patients from a physician. The validated
questionnaire detected more disorders than the doctor

Comparison between the validated questionnaires and
physician diagnosesbased on McNemar’s chi-squared test.
Significant p-value <0.05 in all items

Fig. 3 Prevalence of sleep disorders as determined by the
validated questionnaires vs. physicians.

Fig. 4 Prevalence of sleep disorders as determined by the
SSQ vs. physicians.

whereas physicians diagnosed it in 40% of patients.
For abnormal REM behavior, SSQ significantly detected
more patients than physicians did, as well as
significantly more than the MPDSS (33 patients, 27.5%
vs. 19 patients, 18.3%, respectively) did. SSQ detected
excessive DS approximately two fold more often than
physicians (32 patients (26.7%) vs. 11 patients (9.2%),
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did; however, it was statistically insignificant.
The ESS is useful for diagnosing excessive

daytime sleepiness and has high validity and reliability
as compared with polysomnography. Excessive DS in
this study was demonstrated in 35 (29.2%) patients by
ESS, and 9.2% of patients were diagnosed by doctors.
The mean scores of ESS were 7.4+5.0, with a range of 0-
22. The data significantly correlated with the prevalence
observed in the MPDSS. We observed 18.3% of
patients were diagnosed with excessive daytime
sleepiness from both the ESS and MPDSS. Therefore,
they are considered high-risk and should be referred
for polysomnography.

For sleep breathing disorders, the BQ is the
standard questionnaire to aid diagnosis and is the tool
used to screen patients before performing polysom-
nography. This study found that the BQ could
significantly detect sleep breathing disorders more
accurately than a diagnosis from a physician, and the
results correlated with the MPDSS. The results
demonstrated that 20 (16.7%) patients were diagnosed
with sleep breathing disorders by physicians, whereas
the BQ suggested that 34 (28.3%) patients were at risk
of OSA and the MPDSS questionnaire indicated 51
(42.5%) patients at risk. Eighteen patients (15%) were
categorized as high-risk for OSA by both the Berlin
and MPDSS questionnaires.

The Thai-SCOPA sleep questionnaire
consists of two sections: the NS and the DS subscales.
The cut-off point of NS scores are 6/7 in SCOPA-NS
and 4/5 in SCOPA-DS(38). In the present study, SCOPA-
NS detected insomnia in 54 (45%) patients as compared
with 49 (40.8%) patients detected by a doctor. SCOPA-
DS reported 50 (41.6%) patients with excessive DS in
contrast to 11 (9.2%) patients from a physician’s
diagnosis. Our study population was NS in 45% and
EDS in 41.6%, which is comparable with a previous

study with an accounted NS of 39.2% and EDS of
47.1%(36).

The present study found the prevalence of
restless leg syndrome (RLS) diagnosis by question-
naires that incorporate the IRLSSG diagnostic criteria
was 30.3%, more than a physician’s diagnosis (6.7%).
The results correlated with the MPDSS that diagnosed
RLS in 41.7% of the population. According to previous
studies, RLS prevalence varies greatly ranging from 5
to 15% in adult white populations(37-39). However, some
studies reporting a higher prevalence of RLS in patients
with PD(40,41). On do et al reported RLS in 20.8% of his
series of 303 patients with PD(40). It is possible that
patients with milder RLS were not identified in the initial
clinical screening if they did not complain about RLS
symptoms, thus leading to an underestimation.

The SSQ is a Thai sleep questionnaire used
for patients with PD. In this study, it detected all sleep
disorders in 86.7% of patients. In addition, it correlated
with the MPDSS and detected all categories of sleep
disorders, particularly abnormal REM behavior and
PLM.

On the basis of our results, sleep disorders
were detected more consistently by validated
questionnaires than by diagnoses by physicians while
the patients visited the PD clinic. Therefore, if we
applied the self-validated sleep questionnaires to screen
patients with PD, we could detect patients with sleep
disorders earlier; therefore, they could be transferred
to a sleep specialist for polysomnography and further
management.

Although the present study was performed
in an academic center with both a neurological medicine
training program and an internal medicine training
program, the results prove that diagnoses remained
underestimated. One potential reason for the infrequent
screening of common sleep disorders is the lack of
awareness among physicians regarding the importance
of recognizing and treating sleep disorders. Additional
reasons may be related to the limited time allocated for
evaluation in the outpatient clinical setting, lack of
reimbursement, and high demand for services with
pressure to address the patients’ more pressing
concerns.

A useful strategy is to implement standardized
protocols that utilize patient-completed screening
questionnaires before physician evaluation. This
reduces time spent by the physician in gathering data
and maintains the decision-making capacity of a
physician. This approach has proven effective in
improving patient care in other clinical settings. The

Fig. 5 Prevalence of overall sleep disorders as determined
by the SSQ, MPDSS, and physicians.
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questionnaires used in the present study have
accurately identified patients with PD at risk for the
common sleep disorders encountered in tertiary care.

In summary, sleep disorders are common but
are not routinely screened for in patients with PD. The
use of validated questionnaires may efficiently identify
those patients who are at risk for common sleep
disorders; however, further studies are required.

Conclusion
The present study demonstrates that validated

questionnaires can significantly detect and classify
sleep disorders in patients with PD, more than obtaining
a physician’s diagnosis. This is the concurrent validity
test of the SSQ for Thai patients with PD, and the SSQ
results correlated with the MPDSS results. Therefore,
the standard validated sleep questionnaire and SSQ
are useful for screening for sleep disorders in Thai
patients with PD.

Clinical impact
The validated sleep questionnaire could be a

practical method to assess sleep disorders in patients
with PD. These may detect and categorize patients
better than a physician diagnosis and pave the way for
selecting patients earlier for polysomnography and
suitable treatments.
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