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ABSTRACT:
Background: Non-motor symptoms are detrimental to
health-related quality of life (HRQoL) of Parkinson’s disease
patients. In this study, the Non-Motor Symptoms Scale
(NMSS) was used to assess the impact of the non-motor
symptoms on HRQoL of Parkinson’s disease patients.
Methods: In a multicenter, international, cross sectional
study on 411 Parkinson’s disease patients, the NMSS was
applied along with clinical (Hoehn and Yahr staging and
SCOPA-Motor) and HRQoL measures (PDQ-39, and EQ-
5D). Prevalence of non-motor symptoms was determined
also through the NMSS. The association of NMSS and
SCOPA-Motor with HRQoL measures and the differences
in HRQoL scores between patients with and without non-
motor symptoms in each NMSS domain were estimated
by non-parametric statistics. Predictors of HRQoL were
sought through multiple linear regression analyses.
Results: Nocturia (68.4% of the sample), fatigue (65.9%),
and dribbling saliva (56.7%), were the most frequent com-
plaints. Total NMSS score: (1) showed a higher correlation
coefficient (rS 5 0.70) with the PDQ-39 Summary Index

(SI) than SCOPA-Motor (rS 5 0.58); (2) showed high-mod-
erate correlation (rS 5 0.60 2 0.38) with all PDQ-39
domains; and (3) was the best predictor of HRQoL as
measured by the PDQ-39 SI. For each NMSS domain,
patients with symptoms had significantly worse HRQoL
scores than patients without symptoms.
Discussion: To our knowledge, this is the first study to
determine in a holistic manner the impact of the non-
motor symptoms on HRQoL of Parkinson’s disease
patients. The results show that non-motor symptoms
have, as a whole, a greater impact on HRQoL than
motor symptoms and non-motor symptoms progression
contributes importantly to HRQoL decline in patients
with Parkinson’s disease. VC 2011 Movement Disorder
Society
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Health related quality of life (HRQoL) in patients
with Parkinson’s disease is of key importance as
new biopsychosocial models of medicine are
adopted. HRQoL reflects a comprehensive view of
health empowering the patient, a crucial role in
defining his/her wellbeing and may be defined as
‘‘the perception and evaluation by patients them-
selves of the impact caused on their life by the dis-
ease and its consequences’’.1 It is important
therefore in Parkinson’s disease, to identify those
factors that most influence patient’s life, as these
issues may not be evident upon clinical examination

------------------------------------------------------------
*Correspondence to: Pablo Martinez-Martin, National Centre of
Epidemiology, Carlos III Institute of Health, Av. Monforte de Lemos, 5.
Madrid 28029, Spain; pmartinez@isciii.es

Relevant conflict of interest/financial disclosure: Nothing to report.
Full financial disclosure and author roles may be found in the online
version of this article.

Members of the NMSS Validation Group are listed as an Appendix.

Received: 7 July 2010; Revised: 2 September 2010; Accepted: 7
September 2010
Published online 24 January 2011 in Wiley Online Library
(wileyonlinelibrary.com). DOI: 10.1002/mds.23462

R E S E A R C H A R T I C L E

Movement Disorders, Vol. 26, No. 3, 2011 399

 15318257, 2011, 3, D
ow

nloaded from
 https://m

ovem
entdisorders.onlinelibrary.w

iley.com
/doi/10.1002/m

ds.23462 by U
niversità D

i C
atania C

entro B
iblioteche E

, W
iley O

nline L
ibrary on [14/02/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



being ‘‘hidden’’ under the commonly known motor
symptomatology.
In the past two decades, studies about HRQoL have

revolved around the effect of motor symptoms such as
rigidity, bradykinesia, tremor, gait, and balance prob-
lems.2–9 More recently, non-motor symptoms of Par-
kinson’s disease including sleep, mood, cognition,
pain, and autonomic disorders have been identified as
important symptoms which may remain undeclared
unless specifically sought.10,11 While patient surveys
repeatedly identify non-motor symptoms as key issues
to discuss and address, to date, few studies have meas-
ured the impact of these symptoms on HRQoL in a
holistic manner. Part of this problem was the non-
availability of any reliable, clinimetrically sound tool
specific to Parkinson’s disease that addressed NMS of
Parkinson’s disease as a whole.
Since 2006, two instruments have been developed to

address this key unmet need: the Non-Motor Symptoms
Questionnaire (NMSQuest)12 for screening purposes
empowering patients and carers to flag non-motor
symptoms that may be otherwise non-declared, and the
Non-Motor Symptoms Scale (NMSS) for evaluation of
severity of individual non-motor symptoms and to mon-
itor effect of intervention on NMS.13 Two large interna-
tional studies in over 600 patients across Europe, North
and South Americas, Asia, and Japan have shown that
the NMSS is a useful instrument for assessment of non-
motor symptoms in Parkinson’s disease.14

The objective of this multicenter, cross sectional
study was to determine the impact of non-motor
symptoms measured with the NMSS on Parkinson’s
disease patients’ HRQoL. We compared the effect of
non-motor symptoms versus motor symptoms, taking
into account demographic and clinical data, and per-
formed further analysis to determine the best predic-
tors of HRQoL among those variables.

Patients and Methods

Design

International, multicenter, cross-sectional study of
non motor manifestations in PD patients.

Sample

The sample was made up of 411 Parkinson’s disease
patients, recruited in 12 movement disorders clinics
across 10 countries. Patients included in the study were
diagnosed of having Parkinson’s disease by a neurolo-
gist with expertise in movement disorders according to
the UK Parkinson’s disease Brain Bank criteria.15 Age
of Parkinson’s disease onset was later than 30-years
old. Patients were excluded if they were unable to read,
understand, or answer written questionnaires, or had
any disorder that interfered with or impeded assessment
of Parkinson’s disease manifestations.14

Ethical Aspects

The study was approved by the Carlos III Institute of
Health institutional review board (IRB) and by local
IRBs. Patients signed the informed consent prior to
study participation. Non-Motor Symptoms Scale vali-
dation programme also was approved locally in South
East London for Kings and Lewisham hospitals.

Assessments

Patients’ socio-demographic and clinical data were
collected. To assess non-motor manifestations, a Par-
kinson’s disease-specifically designed measure, the
NMSS13,14 was applied. It contains 30 items, each one
rated for severity (from 0 to 3) and frequency (from 1
to 4) and scored through the multiplication of both
figures (from 0 to 12). Items are grouped in 9
domains: cardiovascular (2 items), sleep/fatigue (4
items), mood/apathy (6 items), perceptual problems/
hallucinations (3 items), attention/memory (3 items),
gastrointestinal tract (3 items), urinary (3 items), sex-
ual function (2 items), and miscellaneous (4 items).
The maximum total score, indicative of higher severity
and frequency of non-motor symptoms, is 360.
HRQoL was assessed by means of a generic scale,

the EuroQol Five Dimensions (EQ-5D),16 and a Parkin-
son’s disease-specific instrument, the Parkinson’s Dis-
ease Questionnaire-39 items (PDQ-39).17 The EQ-5D16

contains a health state descriptive part comprising five
items, scored from 1 (no problems or symptoms) to 3
(serious problems or symptoms); a question about
change in health state in the preceding 12 months, and
a visual analogue scale (VAS) to evaluate current health
state (from 0, worst imaginable, to 100, best imagina-
ble). The descriptive profile can be converted into a
value (EQ-Index) which ranges from 0 (death) to 1
(perfect health), with negative values indicating health
states considered worse than death.18 The EQ-5D is
considered a feasible and valid instrument to measure
HRQoL in PD.19 The PDQ-3917 comprises 39 items
grouped in 8 domains: mobility (10 items), activities of
daily living, ADL (6 items), emotional well-being (6
items), stigma (4 items), social support (3 items), cogni-
tions (4 items), communication (3 items), and bodily
discomfort (3 items). Responses are scored in a scale
from 0 (never) to 4 (always). Each subscale’s scores are
transformed into a 0–100 scale by summing the items’
raw scores, divided by the maximum possible raw
score, and then multiplying by 100. A Summary Index
(SI) is obtained by calculating the mean of the eight do-
main scores. Higher scores mean poorer HRQoL. The
PDQ-39 can also provide an indirect indicator of non-
motor symptoms in Parkinson’s disease.20

Hoehn and Yahr staging (HY),21 and the SCales for
Outcomes in PArkinson’s disease (SCOPA)-Motor,
made up of motor examination, activities of daily liv-
ing, and motor complications,22 were used to assess
clinical aspects of the disease.
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When necessary, a cross-culturally adapted version
of the scales (including translation, back-translation,
consensus, and patients and experts participation) was
used.

Data Analysis

Descriptive statistics (percentage, mean, standard
deviation) were used as needed. The prevalence of
each non-motor symptom was expressed by the per-
centage of patients scoring 1 or more points in each
item of the NMSS. To analyze the association between
non-motor symptoms and HRQoL, Spearman’s rank
correlation coefficients were calculated. Comparison
of correlation coefficients was obtained by Fisher’s Z
transformation. Based on previous studies,14,23 it was
hypothesized that the NMSS would show a strong
relation (rS = 0.50)24 with the PDQ-39 summary index
(SI) and the EQ-5D index and visual analogue scale
(VAS). It was also hypothesized that NMSS domains
would show high correlations with corresponding
PDQ-39 domains.
NMSS domain scores were broken down in two

groups: one group was made up of patients scoring 0
(no symptoms in that domain) and the other group of
patients scoring 1 or more points (with symptoms in
that domain). For each group, PDQ-39 and EQ-5D
means and standard deviations were calculated, and
group differences were assessed by the Mann-Whitney
test. The Benjamini-Hochberg test for multiple com-
parisons was applied.25

Predictors of HRQoL were sought through multiple
linear regression analyses, with each HRQoL scale
(PDQ-39 or EQ-5D) score acting as the dependent
variable, and socio-demographic and clinical (motor
and non-motor) measures as independent variables.

Results

Socio-demographic data of the sample is shown in
Table 1. Mean age (6standard deviation) was 64.48
(69.92) years old, and disease duration was 8.07
(65.75) years. Most patients (68.61%, n ¼ 282) were
treated with a combination of antiparkinsonian drugs.
The percentage of patients (n ¼ 410; missing data ¼
1) in each HY stage was as follows: stage 1, 15.12%;
stage 2, 40.49%; stage 3, 32.20%; stage 4, 10.49%;
and stage 5, 1.71%.
Descriptive statistics of the applied rating scales are

displayed in Table 2. Percentages of patients reporting
each non-motor symptom in the NMSS are shown in
Table 3. Nocturia, present in 68.4% of the sample, fa-
tigue (65.9%), and dribbling saliva (56.7%), were the
most frequent complaints. On the other hand, fainting
and delusions were reported by less than 10% of
patients. The mean number of non-motor symptoms
per patient was 11.80 6 6.03 (range: 0–29), and there
was a high correlation between the number of non-
motor symptoms and PDQ-39 and EQ-5D (Table 4).
High correlations were found between HRQoL

measures and clinical rating scales (Table 4). PDQ-39
SI correlation coefficient value was higher for NMSS

TABLE 1. Socio-demographic characteristics of the
sample

N %

Gender: men 252 61.31
Marital statusa

Single 37 9.02
Married 310 75.61
Widow 41 10.00
Separated/divorced 22 5.37

Educational level
No education at all 21 5.11
Elementary school 115 27.98
High school 151 36.74
University 124 30.17

Activitya

Employee or autonomous 104 25.37
Retired/pensioner 232 56.59
Housewife 47 11.46
Unemployed 20 4.88
Other 7 1.71

aData missing in 1 patient (n ¼ 410).

TABLE 2. Descriptive statistics of the applied rating
scales

Mean SD

Theoretical

range

SCOPA-motor total score 22.02 12.38 0–75
Motor examination 11.93 6.95 0–42
Activities of daily living 7.25 3.99 0–21
Motor complications 2.72 3.09 0–12

EQ-5D index 0.56 0.35 0–1
EQ-5D visual analogue scale 63.61 22.31 0–100
PDQ-39 summary index 28.02 18.03 0–100

Mobility 35.95 27.18 0–100
Activities of daily living 34.68 25.94 0–100
Emotional wellbeing 33.72 22.70 0–100
Stigma 25.26 25.59 0–100
Social support 14.00 20.29 0–100
Cognition 27.87 20.02 0–100
Communication 23.05 21.17 0–100
Bodily discomfort 32.98 26.46 0–100

NMSS total score 57.08 43.99 0–360
Cardiovascular 1.76 3.23 0–24
Sleep/fatigue 9.64 8.98 0–48
Mood/apathy 11.16 14.27 0–72
Perceptual problems/
hallucinations

1.89 4.06 0–36

Attention/memory 5.85 7.33 0–36
Gastrointestinal 6.32 7.26 0–36
Urinary 9.01 8.73 0–36
Sexual 3.67 5.83 0–24
Miscellaneous 7.59 8.10 0–48

SD, standard deviation; SCOPA, scales for outcomes in Parkinson’s
disease; EQ-5D, EuroQol five dimensions; PDQ-39, Parkinson’s disease
questionnaire-39 items; NMSS, non-motor symptoms scale.
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total score than for SCOPA-Motor (0.70 vs. 0.58; P ¼
0.015). High correlation coefficients (from 0.51 to
0.61) were observed between total NMSS scores and
the following PDQ-39 domains: Mobility, ADL, Emo-
tional wellbeing, Cognition, Communication, and
Bodily discomfort. As expected, NMSS domain mood/
apathy correlated 0.61 with PDQ-39 emotional well-
being and attention/memory 0.64 with PDQ-39 cogni-
tion. SCOPA-motor (total, motor examination, and
activities of daily living subscales) reached the strong-
est relationship with the EQ-5D index (rS ¼ from
�0.58 to �0.67). Scatter plots of HRQoL scales
scores’ correlations with motor and non-motor meas-
ures (total scores) are displayed in Figure 1. The corre-
lation between NMSS and SCOPA-Motor was 0.43.
For each NMSS domain, patients with symptoms

had significantly worse HRQoL than patients with no
symptoms, except for the EQ-5D in the sexual dys-
function domain and the EQ-5D VAS in the urinary
domain (Table 5).
Multiple linear regression models of HRQoL scales

are shown in Table 6. Age, sex, educational level,

SCOPA-motor examination, SCOPA-motor complica-
tions, and the NMSS total score were included as in-
dependent variables, once interaction and colinearity
were excluded. The corresponding models accounted
for 53% (EQ-5D) and 59% (PDQ-39) of the variance.
NMSS score had the strongest influence on HRQoL as
measured by the PDQ-39, whereas considering EQ-
5D, both SCOPA-motor examination and NMSS were
the strongest predictors and almost equivalent. In the
models that included the NMSS domains as independ-
ent variables, mood/apathy, sleep/fatigue, and miscel-
laneous domains were the most significant factors for
both the PDQ-39 SI and the EQ-5D index, accounting
for 50% and 38% of the variance, respectively.

Discussion

This multicenter, international effort is aimed at
evaluating the impact of non-motor symptoms, consid-
ered as a whole, on HRQoL in Parkinson’s disease
patients. The strong points of this cross sectional study
include the large sample of patients from several coun-
tries, across all ages, and HY stages, as well as the use
of a validated, comprehensive, disease specific non-
motor symptoms measure such as the NMSS.13,14 This
scale is appropriate for estimating the impact of non-
motor symptoms on HRQoL because each symptom is
detected and weighed by frequency and severity, thus
capturing their global burden for patients.
First, our results emphasize the impact of the non-

motor symptoms accumulation on the HRQoL show-
ing a close association between number of non-motor
symptoms and worse HRQoL. Three symptoms such

TABLE 4. Correlations of NMSS, SCOPA-Motor, and
HRQL measures

PDQ-39

SI

EQ-5D

Index

EQ-5D

VAS

NMSS total score 0.70 �0.57 �0.37
Cardiovascular 0.26 �0.26 �0.14
Sleep/fatigue 0.58 �0.49 �0.34
Mood/apathy 0.57 �0.47 �0.33
Perceptual problems/hallucinations 0.36 �0.33 �0.19
Attention/memory 0.43 �0.27 �0.23
Gastrointestinal 0.38 �0.40 �0.21
Urinary 0.41 �0.32 �0.19
Sexual dysfunction 0.14 �0.12 �0.06 (n.s.)
Miscellaneous 0.42 �0.42 �0.22

Number of non-motor symptoms 0.63 �0.61 �0.42
SCOPA-motor 0.58 �0.67 �0.40

Motor examination 0.43 �0.58 �0.37
Activities of daily living 0.58 �0.64 �0.33
Motor complications 0.50 �0.47 �0.28

Spearman’s rank correlation coefficient, all significant at a P < 0.0001
level, except n.s.: not significant.
SCOPA, scales for outcomes in Parkinson’s disease; EQ-5D, EuroQol five
dimensions; PDQ-39, Parkinson’s disease questionnaire-39 items; NMSS,
non-motor symptoms scale; VAS, visual analogue scale.

TABLE 3. Percentage of patients reporting each
non-motor symptom as measured by the NMSS

Items

Patients*

N %

1. Light-headedness 167 40.6
2. Fainting 38 9.2
3. Daytime sleepiness 195 47.4
4. Fatigue 271 65.9
5. Difficulty falling asleep 207 50.4
6. Restless legs 131 31.9
7. Lost interest in surroundings 141 34.3
8. Lack motivation 179 43.6
9. Feel nervous 208 50.6
10. Seem sad 204 49.6
11. Flat mood 132 32.1
12. Difficulty experiencing pleasure 121 29.4
13. Hallucinations 72 17.5
14. Delusions 40 9.7
15. Double vision 72 17.5
16. Concentration 222 54.0
17. Forget things or events 209 50.9
18. Forget to do things 172 41.8
19. Saliva 178 56.7
20. Swallowing 121 29.4
21. Constipation 202 49.1
22. Urgency 224 54.5
23. Frequency 224 54.5
24. Nocturia 281 68.4
25. Altered interest in sex 135 32.8
26. Problems having sex 115 28.0
27. Pain 162 39.4
28. Taste or smell 171 41.6
29. Weight change 122 29.7
30. Excessive sweating 125 30.4

*Patients scoring 1 or more points on the NMSS.
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as nocturia, fatigue, and dribbling of saliva, were pres-
ent in almost two thirds of our cohort. Urinary dys-
function has also been previously identified as one of
the most prevalent non-motor symptoms in Parkin-
son’s disease,26–32 with incontinence, nocturia, and
frequency causing a strong impact on HRQoL.31,33

The Italian PRIAMO study also found fatigue to be
one of the most common non-motor symptoms (58%
of patients).34 The figures of these three symptoms are
thus close to classic Parkinson’s disease tremor preva-
lence,35 considered among the diagnostic triad of Par-
kinson’s disease even though not even a single non-
motor symptom is listed amongst the diagnostic crite-
ria for Parkinson’s disease.
Second, data confirmed our a priori presumption

that the total NMSS score showed a highly significant
association with the PDQ-39 SI (rS ¼ 0.70) and high-
moderate (rS ¼ 0.60 � 0.38) correlation with all
PDQ-39 domains. We are thus able to provide evi-
dence base to suggest that there is a close association
between non-motor symptoms frequency and severity,
as a whole, and HRQoL in Parkinson’s disease. As
scores on the NMSS increased, HRQoL, measured by

both disease specific and generic scales, became worse
(Fig. 1). Similarly, HRQoL progressively declined as
motor symptoms aggravated, although this association
was weaker.
Third, our data indicates that PDQ-39 domains mo-

bility and ADL showed high correlations with total
NMSS scores, suggesting the association between non-
motor symptoms and these allegedly ‘‘motor’’
domains. However, in fact, we feel that these motor
domains may be influenced by the presence of non-
motor symptoms. For example, the answer to PDQ-39
item 2 (‘‘difficulty looking after your home’’) may be
ticked positive due to fainting, forgetfulness, depres-
sion, apathy, fatigue, etc, all non-motor symptoms.
Similarly, total PDQ-39 scores had high to moderate
(rS ¼ 0.58 � 0.38) correlation with all NMSS
domains, excluding the cardiovascular and sexual
spheres, emphasizing the importance of most non-
motor symptoms on perception of well being. PDQ-39
dimensions emotional well-being and cognition over-
lap to a great extent with mood/cognition and atten-
tion/memory domains of the NMSS, as their
correlation coefficient values (�0.60) demonstrate in

FIG. 1. Scatter plots of correlations between HRQoL and clinical rating scales. SCOPA, scales for outcomes in Parkinson’s disease; EQ-5D,
EuroQol-five dimensions; PDQ-39, Parkinson’s disease questionnaire-39 items; NMSS, non-motor symptoms scale. [Color figure can be viewed in
the online issue, which is available at wileyonlinelibrary.com.]
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the present and past studies.14 Nonetheless, NMSS
does not assess personal relationships, social aspects
and communication, aspects evaluated by the PDQ-39
that may be influenced by non-motor and motor
symptoms. Regarding the SCOPA-Motor, the highest
correlation coefficients were reached with the EQ-5D
Index, probably related to the fact that mobility and
activities of daily living are heavily weighed in this
generic HRQoL scale.
Parkinson’s disease patients with prevalent symp-

toms in any of the NMSS domains showed signifi-
cantly worse PDQ-39 scores than those with no non-
motor symptoms. NMSS total score was the best pre-
dictor of HRQoL as measured by PDQ-39, followed
by SCOPA-motor examination and complications sub-
scales, which had considerably weaker (<50%) influ-
ence. Most of the patient population in the study was
on dopaminergic therapy and, therefore, the impact of
the motor manifestations may be neutralized by effec-
tive antiparkinsonian effect. This may not be the case
with non-motor symptoms as in spite of the fact that
dopaminergic therapy is possibly effective against
some non-motor symptoms,36 the burden and impact
of non-motor symptoms still appears to be very signifi-
cant. Potential reasons for this are: (1) many non-
motor symptoms go by untreated due to non-declara-
tion, sometimes due to lack of association of these

symptoms by patients to their Parkinson’s disease11;
(2) lack of attention to non-motor symptoms by health
professionals possibly owing to non-awareness and or
time constraints in clinics, or the large number of non-
motor symptoms per patient32; (3) non-motor symp-
toms may be refractory to current treatment; and (4)
the differential importance given by the individual
patient to each symptom.

TABLE 6. Multiple linear regression models of HRQoL
scales

Adjusted

R2

Standardized

beta t Sig.

PDQ-39 SI model 0.59
(Constant) (23.76) 5.55 0.000
NMSS total 0.52 13.64 0.000
SCOPA-motor complications 0.20 4.81 0.000
SCOPA-motor examination 0.17 4.15 0.000
EQ-5D index model 0.53
(Constant) (0.83) 9.24 0.000
SCOPA-motor examination �0.38 �9.11 0.000
NMSS total �0.37 �8.74 0.000
SCOPA-motor complications �0.12 �2.71 0.000

SCOPA, scales for outcomes in Parkinson’s disease; EQ-5D, EuroQol five
dimensions; PDQ-39, Parkinson’s disease questionnaire-39 items; NMSS,
non-motor symptoms scale; VAS, visual analogue scale.

TABLE 5. HRQoL scales scores in patients with and without symptoms in each NMSS domain

NMSS domains Groups of patients (n) PDQ-39 SI EQ-5D index EQ-5D VAS

Cardiovascular With symptoms (173) 32.45 6 17.85 0.48 6 0.37 61.49 6 21.23
No symptoms (238) 24.79 6 15.66 0.62 6 0.32 65.17 6 23.01

Pa <0.0001 0.0001 0.05
Sleep/fatigue With symptoms (356) 30.11 6 16.80 0.52 6 0.35 61.75 6 21.77

No symptoms (54) 14.48 6 11.57 0.79 6 0.20 75.74 6 22.45
Pa <0.0001 <0.0001 <0.0001

Mood/apathy With symptoms (310) 31.31 6 16.87 0.50 6 0.35 61.66 6 22.01
No symptoms (100) 17.64 6 13.01 0.74 6 0.27 70.51 6 21.21

Pa <0.0001 <0.0001 0.0002
Perceptual problems/hallucinations With symptoms (123) 36.89 6 17.25 0.38 6 0.39 57.15 6 25.19

No symptoms (288) 24.22 6 15.47 0.63 6 0.30 66.40 6 20.39
Pa <0.0001 <0.0001 0.0004

Attention/memory With symptoms (296) 30.65 6 16.93 0.52 6 0.36 61.35 6 22.21
No symptoms (115) 21.27 6 15.37 0.66 6 0.30 69.52 6 21.58

Pa <0.0001 0.0005 0.0005
Gastrointestinal With symptoms (302) 31.02 6 17.84 0.49 6 0.36 61.00 6 22.48

No symptoms (109) 19.76 6 10.92 0.74 6 0.23 71.04 6 20.16
Pa <0.0001 <0.0001 <0.0001

Urinary With symptoms (338) 29.52 6 17.44 0.54 6 0.36 62.82 6 22.56
No symptoms (73) 21.12 6 12.97 0.66 6 0.28 67.38 6 20.87

Pa 0.0002 0.001 0.13
Sexual dysfunction With symptoms (177) 29.71 6 15.97 0.53 6 0.34 63.17 6 21.92

No symptoms (234) 26.75 6 17.71 0.58 6 0.35 63.94 6 22.65
Pa 0.03 0.09 0.53

Miscellaneous With symptoms (99) 30.38 6 17.36 0.50 6 0.36 61.61 6 22.32
No symptoms (312) 20.61 6 13.54 0.73 6 0.25 70.02 6 21.20

Pa <0.0001 <0.0001 0.0006

aMann-Whitney test. Benajmini-Hochberg adjustment, P < 0.026.
EQ-5D, EuroQol five dimensions; PDQ-39, Parkinson’s disease questionnaire-39 items; NMSS, non-motor symptoms scale; VAS, visual analogue scale.
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In addition, we also found that mood/apathy had
the most negative impact on quality of life determined
by PDQ-39, followed by sleep/fatigue and miscellane-
ous domain which includes weight changes and unex-
plained pain. Our data is in line with previous studies
which report that fatigue, sleep disturbances, apathy,
and mood are determinants of HRQoL.23,31,34,37–40

We also found that, in relation to HRQoL, sexual dys-
function domain showed no difference between the
groups. This fact may be related to the relative decline
in importance of this dimension in aging (in this study,
one third of the population was older than 70 years),
lack of partner, declaration tinged by taboo, etc. In a
case-control study, reduced sexual drive and dissatis-
faction from orgasm particularly occurred in female
patients, and sexual dysfunction was not associated
with disease duration or severity of anxiety or depres-
sion.41 The potential relationship between sexual dys-
function and HRQoL requires further study.
In the studies investigating the psychometric proper-

ties of the NMSS, a close correlation between total
NMSS and HRQoL scores of Parkinson’s disease
patients was reported.13,14 In this study, we have
replicated and confirmed these findings in a separate
cohort of patients with Parkinson’s disease across all
stages and have characterized them further, demon-
strating the key role that non-motor symptoms as a
whole have on HRQoL. Furthermore, we have shown
that non-motor symptoms progression strongly con-
tributes to HRQoL decline in patients with Parkinson’s
disease, even more than motor symptoms, whose pro-
gression currently defines disease stage (Hoehn and
Yahr scale). However, in an era where new biopsycho-
social models of medicine are being implemented, dis-
ease evaluation should take into account the
individual’s perceptions. Our study suggests that the
frequency and severity of non-motor symptoms as a
whole is currently the most important predictor of
HRQoL in patients with Parkinson’s disease. Our pre-
vious work has also indicated that unless disease spe-
cific tools which empower patients to declare these
symptoms (such as the NMSQuest) are used in day to
day clinical practice, these important and often treat-
able non-motor symptoms remain undeclared. Conse-
quently, modern and truly ‘‘holistic’’ management of
Parkinson’s disease should integrate the assessment of
non-motor symptoms along with the currently estab-
lished motor assessments when defining disease stage
and in clinical practice and research.
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Centre, Donders Institute for Brain, Cognition, and
Behaviour, Nijmegen, The Netherlands. Francisco
Javier Carod-Artal: Department of Neurology, Virgen
de la Luz Hospital, Cuenca, Spain. K. Ray Chaudhuri:
National Parkinson Foundation Centre of Excellence,
Kings College Hospital, and Department of Neurol-
ogy, University Hospital Lewisham, London, UK.
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ogy, University Hospital Lewisham, London, UK.
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Prakash and Kapil Sethi: Department of Neurology,
Medical College of Georgia, Augusta, GA, USA.
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