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Background: Non-motor symptoms (NMS) of Parkinson’s disease (PD) have been recently recognized to be as disabling as
motor symptoms in PD. However, these symptoms are still under recognized causing delay in treatment and inadequate
management. This study aimed to identify NMS in Thai PD patients using the NMS screening questionnaire (NMSQuest).
Material and Method: Patients with idiopathic Parkinson’s disease visiting the neurology clinic in 2008 were enrolled.
NMSQuest-Thai version (NMSQ-T) was applied to patients to identify NMS.
Results: Collected data from questionnaires completed by 165 probable idiopathic PD was analyzed. The demographic
profiles showed mean age of 68.6 years with mean disease duration 5.4 years, and male 56.4%. Patients had Hoehn &
Yahr staging, stage-2: 43%, stage-3: 24.8%, stage-1: 24.2% and stage-4: 7.9%. The average dosage of levodopa was 456.4
mg/d.
Mean total NMSQ-T score was 9.5. Most prevalent of non-motor symptom was nocturia (64.2%). The domains
which gained most positive answers were urinary domain (54.55%). Inter-domain correlations were significantly found in
all, except the sexual domain. Multivariate analysis revealed the duration of PD and stages were significantly correlated with
the total score of NMS. Only three percent denied having any non-motor symptoms.
Conclusion: Almost all Thai PD had NMS. Urinary domain is the most prevalent in our series. Screening using NMSQ-T to
recognize NMS would be a helpful tool to improve the quality of life in Thai Parkinson’s disease.
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Parkinson’s disease (PD) is a common
degenerative brain disease first described in 1817 by
James Parkinson(1,2). The cardinal symptoms include
resting tremors, bradykinesia, rigidity and postural
instability(3). Disease symptoms can be classified into
motor symptoms and non-motor symptoms. The motor
symptoms have been well recognized and developed
many rating scales, disease staging as well as treatment
strategies(4,5). The non-motor symptoms (NMS) complex
tends to underrecognized and undertreatment leading
to a major cause of disability for PD patients(6,8).
The non-motor symptoms involve a multitude
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of functions including neuropsychiatric symptoms,
sleep-wake cycle regulation, autonomic nervous system
function, gastrointestinal sexual function and sensory
function(9). NMS can occur in any stages of Parkinson’s
disease. Some symptoms could identify even before
the development of motor signs; for example, olfactory
dysfunction (10), REM sleep behavior disorder(11,12)
depression(13), constipation(14). From many studies,
non-motor symptoms have been recently recognized
to be the most disabling features of PD(15,16).
Although the non-motor features of PD are
common, these symptoms are often not well recognized
in clinical practice. It has been reported that around
half of NMS of PD are not identified even by
neurologists causing delay in treatment and inadequate
management(17-19). To improve the recognition of NMS
in PD patients and to evaluate new and existing
strategies, the NMS screening questionnaire
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(NMSQuest) was developed in 2006 by a multidisciplinary group of experts and patient representatives(20-22). This screening tool is a 30-item selfcompleted questionnaire in which each item contains
nine NMS domains designed for rapidly alerting the
health care professionals to a range of NMS. A pilot
study using NMSQuest showed that NMS were
significantly more prevalent in PD patients than in
controls and the number of NMS significantly increased
with advanced disease(20). Urinary symptoms, for
example, either nocturia or urgency have been reported
approximately 60% in PD patients(21). This practical
questionnaire can be rated in out-patient clinic and
used as an assessment tool in day to day clinical
practice related to a comprehensive care for people
with PD(21).
The study aimed to identify NMS in Thai
Parkinson’s disease patients using the NMS screening
questionnaire (NMSQuest) and to find the correlation
of the total score of the test to PD characteristics,
including age, gender, the duration of illness, Hoehn &
Yahr staging(23) and the levodopa dosage.
Material and Method
Patients
From January to December 2008, 182
consecutive patients visiting our out-patient
Neurology Clinic and diagnosed as probable idiopathic
Parkinson’s disease by the UK. Parkinson’s Disease
Brain Bank criteria(24) were enrolled to the study.
Exclusion criteria were secondary Parkinsonism,
Parkinson’s plus syndrome, severe cognitive
impairment and failure to complete the questionnaire.
Demographic data, age, gender, duration of disease
and Hoehn & Yahr (H&Y) staging, levodopa dosage,
number and detail of antiparkinsonian medications, were
recorded by researching physicians.
NMS questionnaire
The original questionnaire composes of 30
items. They were grouped into nine relevant domains
including gastrointestinal tract (question [q] 1-7),
urinary tract (q 8,9), apathy/attention/memory (q
1,2,13,15), hallucinations/delusions (q 14,30),
depression/anxiety (q 16,17), sexual function (q 18,19),
cardiovascular (q 20,21), sleep/fatigue (q 22-26) and
miscellaneous (q 10,11,27-29).
This self rating test was translated into Thai
(NMSQ-T) as shown in Appendix 1. Thirty questions
of NMSQ-T were then used to identify NMS in Thai
Parkinson’s patients. NMSQ-T was completed by
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patients with or without assistance from caregivers.
Average time to complete the questionnaire was
approximately 5-7 minutes.
Statistical analysis
SPSS version 15.0 was used to analyze the
result. Prevalence of each NMS was calculated on the
total sample by computing the number of positive
responses and transformation to percentage. To obtain
a standardized ranking of prevalence for each domain,
the sum of item positive responses was transformed to
percentage on the maximum possible number of positive
responses in the domain. These included the
descriptive statistics of the sample and computation of
responses. For each item, there was a comparison
between the proportion of “yes” and “no” responses.
Although there was not designed as a quantitative
scale, a total score for the questionnaire was calculated
by summing all the positive (“yes”) responses for every
subject included in the present study. Person’s
correlation was analyzed. The significance was
determined by Mann-Whitney U test, being p-values
<0.05 considered significant.
Ethical approval
Protocol and consent form were approved by
the Research Ethics Committee of Phramongkutklao
medical college, Bangkok, Thailand.
Results
Of 182 patients with idiopathic Parkinson
Disease, 165 PD patients were eligible to participate
the study and completed questionnaire. Seventeen
patients were excluded according to: 5 Parkinson plus
syndrome, 1 patient with drug-induced Parkinsonism,
4 cases of severe cognitive and language impairment,
and 7 cases with incomplete questionnaires. The
demographic profiles were mean (SD) age 68.6 (9.4)
years (range 41-98), male 93 patients (56.4%) and female
72 patients (43.6%). Mean duration of PD was 5.4 years
(range 1-20). For disease severity by Hoehn&Yahr
stageing, the higest proportion of patients was in stage
2-71 cases (43%), while stage 3- 41 patients (24.8%),
stage 1-40 patients (24.2%), and stage 4: 13 patients
(7.9%). The average dosage of levodopa was 456.4 mg/
d (range 0-1,600 mg/day). Demographic data and
patients’ characteristic were shown in Table 1.
Anti-Parkinson medications were reviewed.
Seventy-four patients (45.1%) were taking monotherapy (levodopa 33.5%, controlled release levodopa
1.8%, dopamine agonist 3.7%, combined-levodopa/
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carbidopa/entacapone 4.9%, and selegiline 1.2%.
Ninety patients were on polytherapy: 62 cases on 2
medications (37.8%), 26 cases on 3 medications (15.9%)
and only 2 cases on more than 3 medications. Levodopa
was prescribed in 132 patients (80.5%), of those, 28
patients (17.1%) were on controlled-release levodopa.
The detail of disease specific medications used was
illustrated in Table 1.
Mean total score Non-Motor Symptoms
screening questionnaire-Thai (NMSQ-T) was 9.5
(range 0-24). The most prevalence of non-motor
symptoms was nocturia (64.2%), followed by dizziness
(60.6%) and forgetfulness (56.4%), whereas the least
frequency was bowel incontinence (13.9%). The
domains which accounted of most positive answers
were urinary domains (54.55%), then cardiovascular
(43.6%), and sexual function (42.7%). There were
significant correlations between domains in all, except
the sexual domain. Multivariate analysis revealed
that the duration of PD and Hoehn & Yahr stages were
significantly correlated with the total score of NMS.
Only 5 patients (3%) denied having any non-motor
symptoms. The frequencies of individual NMS were
shown in Table 2 and 3 respectively. The ranking of
NMS by domains was highlighted in Fig. 1.
Total NMSQ-T was highly correlated with age
and age at PD onset (r = -0.281, p<0.009), duration of
disease (r = -0.226, p = 0.004), Hoehn and Yahr stages (r
= -0.784, p<0.0001) and levodopa dosage (r = -0.272,

p<0.0001). In contrast, there was no association with
gender (r = -0.006, p = 0.337) and the numbers of drugs
(r = -0.184, p = 0.058). Multivariate analysis revealed
that the duration of PD (r = -0.625, 95% CI -0.316-0.039,
p = 0.012) and Hoehn & Yahr stages (r = -0.613, 95% CI
4.587-5.887, p<0.0001) were significantly correlated
with the total score of NMS. The NMS correlated with
Table 1. Demographic characteristic
Variables

Total
n = 165 n (%)

Male
Age (years), mean + SD
Disease duration (years), mean + SD
Hoehn & Yahr stages; median (range)
Monotherapy
Polytherapy
Levodopa used
Levodopadosage (mg/d); mean + SD
Dopamine agonist
Combined levodopa/carbidopa/entacapone
COMT-inhibitor (entacapone)
Anticholinergic
MAO-B inhibitor (selegiline)
NMSQ-T; mean + SD

93 (56.4%)
68.6+9.4
5.39+4.2
2 (1-4)
74 (45.1)
90 (54.9)
132 (80.5)
456.4+306.0
43 (26.2)
25 (15.2)
30 (18.3)
21 (12.8)
21 (12.8)
9.5+5.5

COMT = Catechol-O-methyl transferase; MAO-B =
monoamine oxidase; NMSQ-T = non-motor symptoms
Questionnaire in Thai language

Table 2. The individual non-motor symptoms
Q

Symptoms

Yes (%)

No (%)

Q

Symptoms

Yes (%)

No (%)

q1
q2
q3
q4
q5
q6
q7

Dribbling
Taste/smelling
Swallowing
Vomiting
Constipation
Bowel incontinence
Bowel emptying
incomplete
Urgency
Nocturia

37 (22.4)
40 (24.2)
44 (26.7)
34 (20.6)
93 (56.4)
23 (13.9)
37 (22.4)

128 (77.6)
125 (75.8)
121 (73.3)
131 (79.4)
72 (43.6)
142 (86.1)
128 (77.6)

q16
q17
q18
q19
q20
q21
q22

58 (35.2)
50 (30.3)
68 (41.2)
73 (44.2)
100 (60.6)
44 (26.7)
71 (43.0)

107 (64.9)
115 (69.7)
97 (58.8)
92 (55.8)
65 (39.4)
121 (73.3)
94 (57.0)

74 (44.9)
106 (64.2)

91 (55.2)
59 (35.8)

q23
q24

82 (49.7)
27 (16.4)

83 (50.3)
138 (83.6)

q10 Pains

46 (27.9)

119 (72.1)

q25

42 (25.5)

123 (74.6)

q11
q12
q13
q14
q15

25 (15.2)
93 (56.4)
29 (17.6)
30 (18.2)
44 (26.7)

140 (84.9)
72 (43.6)
136 (82.4)
135 (81.8)
121 (73.3)

q26
q27
q28
q29
q30

Sad/blues
Anxiety
Sex drive
Sex difficulty
Dizzy
Falling
Day time
sleepiness
Insomnia
Intense vivid
dream
Acting out
during dreams
Restless legs
Swelling
Sweating
Diplopia
Delusions

74 (44.9)
30 (18.2)
36 (21.8)
37 (22.4)
27 (16.4)

91 (55.2)
135 (81.8)
129 (78.2)
128 (77.6)
138 (83.6)

q8
q9

Weight
Memory impairment
Loss of interest
Hallucinations
Concentrating
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duration and stages of PD were demonstrated in Table
4.
Discussion
The assessment of NMS of PD is essential for
holistic appraoch. A strong correlation with heath-

Fig. 1

The ranking of non-motor symptoms by domains.
The bar chart showing the ranking of non-motor
symptoms by domains. The most common
symptoms were urinary, cardiovascular and sexual
domains. By contrast, the least common domain
was psychotic symptoms.

related quality of life with NMS has been evidenced as
in the PDLIFE study. Many patients left NMS untreated
at diagnosis may have worsening quality of life, despite
stable motor symptoms(25). The NMSQuest is a simple
instrument which can be used by physicians or nurses
to search for NMS of PD in a practical manner in clinical
practice(26). Non-motor symptoms, if detected early, are
easier to treat as well as a better result, which absolutely
bring about a better functioning. Certain symptoms
including constipation, postural dizziness, sleep
problems, nocturia, daytime sleepiness, restless legs,
depression, nausea and wearing off are related to
NMS(27-29). It is important to put forward other symptoms
such as sexual problems, diplopia, fatigue, weight
change, ankle swelling which may not be detected
unless NMSQuest is specifically employed. After being
detected, NMS may require focused management,
which could aid the diagnosis(30).
This was the first study conducting on
NMSamong PD patients in Thailand. Using the
validated self-completed instrument in our referring
medical centre appeared to be practical and can
comprehensively indicate the presence or absence of
NMS across all stages in real life clinical setting.
Translation into Thai had been reliably undergone for
patients and personal’ convenience in response to

Table 3. The frequency of NMS-T by domains
Domain

Number of item

Positive answer (%)

Mean + SD

Range

Gastrointestinal tract
Urinary tract
Apathy/attention/memory
Hallucination/delusion
Depression/anxiety
Sexual function
Cardiovascular
Sleep/fatigue
Miscellaneous

7
2
3
2
2
2
2
5
5

26.7
54.6
33.5
17.3
32.7
42.7
43.6
35.9
21.1

1.9+1.5
1.1+0.8
1.0+0.9
0.4+0.6
0.7+0.8
0.9+0.7
0.9+0.7
1.8+1.5
1.1+1.1

0-6
0-2
0-3
0-2
0-2
0-2
0-2
0-5
0-4

Table 4. NMSQ-T correlated with Parkinson disease duration and Hoehn and Yahr stages
Variables

Detail

n (%)

NMSQ-T mean + SD

Duration (year)

<5
5-9
10-14
>15
1
2
3

86 (52.1)
46 (27.9)
26 (15.8)
7 (4.2%)
40
71
41

8.1+5.7
10.9+4.9
11.7+4.6
10.7+6.45
3.3+2.4
9.1+3.5
13.8+4.5

Hoehn and Yahr Stage
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better communication and to certainly lessen the
language barrier. The researchers expereinced that this
translated version was uncomplicated and not timeconsuming. In addition, the usefulness of NMSQ-T as
a practical tool in clinic and empowering patients to
discuss NMS with their physicians or nurses, was
confirmed.
The main finding of the present study was
similar to the result of the NMSQuest validation study(20)
that NMS were common across all stages of PD. It was
apparently shown that PD individuals had 9-14 different
NMS. Moreover, the present study highlighted the
percentage of patients with different NMS. The major
non-motor disabilities were urinary symptoms of
nocturia (64.2%), dizziness (60.6%), and memory
problem (56.4%). Other symptoms such as perception,
sexuality, and sleep were also found of more than 30%.
From NMS Quest study, the correlation between score
and disease’s activities were found. Another clinical
observation study also reported that nondopaminergic
NMS dominated clinical features of the PD at 15
years (15). Similar to other studies in the western
countries, the more advanced of Parkinson’s disease
rated by H&Y stageing, the longer duration of the
disease clearly showed an increase in NMS score in
our Thai patients.
Conclusion
Non-motor symptoms questionnaire in Thai
language (NMSQ-T) is a practical and useful battery in
screening of non-motor problems in Thai Parkinson’s
disease. Most of Thai patients with Parkinson’s disease
have NMS. Urinary domain is the most prevalent on
NMSQ-T screening in this study. NMS is significantly
correlated with the duration of disease and Hoehn and
Yahr stages. Screening using NMSQ-T to recognize
NMS in Thai Parkinson’s patients would be helpful in
prompt treatments which may improve the quality of
life in PD.
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