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a b s t r a c t

Introduction: We aimed to investigate the prevalence and severity of nonmotor symptoms (NMSs) and to
identify factors affecting NMSs and the health-related quality of life of Japanese patients with Parkinson's
disease (PD).
Methods: A total of 1021 patients with PD who had one or more NMS and showed wearing-off under
anti-parkinsonian treatment were enrolled from 35 medical centers in Japan for this observational study.
The primary measurements were the Movement Disorder Society unified Parkinson's disease rating scale
(MDS-UPDRS) part I and the Parkinson's Disease Questionnaire (PDQ-8). The relationships of MDS-
UPDRS and PDQ-8 with the patient's clinical background and undertaken medical interventions were
determined. Here, we report baseline data of our 52-week ongoing study.
Results: The mean MDS-UPDRS part I and PDQ-8 scores were 10.9 and 7.3, respectively. The most
common NMSs were constipation problems (85.4%), sleep problems (73.7%), pain and other sensations
(72.7%) and daytime sleepiness (72.0%). Fatigue was an NMS that affected 79.6% of females but only 72.6%
of males, whereas features of dopamine dysregulation syndrome affected only 5.6% of females and 10.8%
of males. Positive correlations were found between the MDS-UPDRS part I and the PDQ-8 (p < 0.0001,
r ¼ 0.56) and between the number of NMSs and the PDQ-8 score (p < 0.0001, r ¼ 0.47).
Conclusions: This study revealed distinctive patterns of NMSs in Japanese patients with PD and sug-
gested that the prevalence and severity of NMSs vary between sexes, and that the NMSs are important
factors affecting the long-term quality of life of PD patients.
© 2017 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Parkinson's disease (PD) is characterized by some cardinal mo-
tor features, including resting tremor, muscle rigidity, akinesia and
postural instability. Alleviation of motor symptoms directly im-
proves clinical prognosis and health-related quality of life (HrQOL).
In addition to motor symptoms, PD can cause nonmotor symptoms
(NMSs), such as autonomic failure, sensory problems, mood dis-
orders and sleep disorders [1], which can have a significant impact
on patients' HrQOL [2e4], especially in the advanced stage in
clinical practice. Because dopamine replacement therapy is gener-
ally ineffective against NMSs [5,6], physicians must carefully assess
patients on a case-by-case basis and determine the appropriate
treatment based on their NMSs. In practice, there is relatively little
evidence regarding clinical management of NMSs compared with
motor symptoms. Because PD patients typically have multiple
NMSs, the number of NMSs may have a subclinical importance.
Therefore, this observational study was planned to gain a better
understanding of the NMSs affecting Japanese patients with PD,
taking into consideration other factors that may affect patients'
NMSs and/or HrQOL, including clinical backgrounds and anti-
parkinsonian medical interventions. In this paper, we describe
the clinical manifestations of NMSs and their effects on HrQOL.

2. Methods

2.1. Study design

This is the first-in-Japan large-scale observational study for
NMSs and treatment in patients with PD (J-FIRST). A target sample
size of 1000 advanced-stage PD patients was planned in light of the
feasibility of the study and the number of patients required for
identification of the factors related to NMSs. This prospective study
is currently being conducted in 35 sites between February 2014 and
December 2016 (see Supplementary Information for list of sites and
investigators). Patients were enrolled between March 2014 and
January 2015 in participatingmedical centers throughout Japan and
are being prospectively examined for 52 weeks. The primary
measurements include the interval changes over 52 weeks for the
Movement Disorder Society Unified PD Rating Scale (MDS-UPDRS)
part I [7,8] and the eight-item PD questionnaire (PDQ-8) [9,10] both
of which were translated into Japanese.

The cross-sectional analysis is designed to investigate the
prevalence, severity and number of NMSs and the relationship with
HrQOL at baseline of the J-FIRST.

Ethics review committees of each study site approved this study.
All patients provided written informed consent. The study is
registered at clinicaltrials.gov (NCT02073981) and umin. ac.jp/ctr/
index-j.htm (UMIN000013161).

2.2. Eligibility criteria

Patients with advanced-stage PD, as diagnosed according to the
United Kingdom PD Society Brain Bank clinical diagnostic criteria
[11], were eligible for this study if they met the following inclusion
criteria: wearing-off of treatment with levodopa-containing drugs
(LDs), �1 NMS assessed by MDS-UPDRS part I, �20 years old at the
time of consent, gave written consent and were receiving outpa-
tient care. Patients were excluded if theymet the following criteria:
dementia or a Mini-Mental State Examination score (MMSE) �23,
or conditions impairing the proper assessment of the MDS-UPDRS
or the PDQ-8, as determined by the investigator.

2.3. Evaluation schedule

A baseline structured interview and a neurological examination
were performed to obtain baseline clinical characteristics of pa-
tients. The presence and severity of NMSs were evaluated using the
MDS-UPDRS part I. Motor complications were also evaluated using
the MDS-UPDRS part IV. Overall motor disability was evaluated in
on and off states using the modified Hoehn and Yahr scale (mH&Y).
Because it was impractical to assess both on and off states directly
in office visits for each patient, patients reported their worst state
to the attending physician (a neurologist well-versed in the treat-
ment of movement disorders), who then judged the level of H&Y
based on the patients' recollections. The HrQOL was evaluated with
the PDQ-8. Anti-parkinsonian medical interventions were recor-
ded, including daily dose of LDs, dopamine agonists, dopamine
economizers, non-dopaminergic agents and method of functional
neurosurgery (if applicable). Patients continue to be evaluated at
every subsequent visit during the 52-week study period.

2.4. Statistical analysis

The prevalence is summarized using frequency and percentage,
and the MDS-UPDRS part I scores and the PDQ-8 scores are sum-
marized by sample size and mean ± standard deviation. Compari-
sons between demographic variables and the MDS-UPDRS part I
score were performed by t-test, analysis of covariance for mean
values, Fisher exact test for prevalence, or ManteleHaenszel test for
ordered categorized data. Age, onset age, duration of illness, mH&Y,
smoking history and LD dosagewere each divided into three or four
subcategories and results were compared among them. To deter-
mine the relationship between total score for the MDS-UPDRS part
I and the PDQ-8, a multivariate linear regression model was used.
Associations between the MDS-UPDRS part I score and the PDQ-8,
and between total number of NMSs and the PDQ-8 were evaluated
using Pearson correlation coefficients. A two-sided p-value with a
significance level of 5% was applied. Statistical analysis was per-
formed using SAS software (ver.9.4; SAS Institute Inc., Cary, NC,
USA).

3. Results

3.1. Baseline clinical backgrounds

In total, 1021 patients were enrolled. Of these patients, three did
notmeet the eligibility criteria, fivewithdrew consent, five satisfied
the study criteria but were ineligible to continue because of hos-
pitalization, death or difficulty in evaluation, and 12 had no
wearing-off under treatment with LDs, as determined by MDS-
UPDRS part IV screening at baseline. Therefore, 996 patients
entered the observational period (Supplementary Fig. 1). Baseline
clinical characteristics are shown in Table 1. Briefly, 624 females and
372 males had a mean age of 68.1 years and median duration of
illness of 10 years; mean MDS-UPDRS part I and PDQ-8 scores were
10.9 and 7.3, respectively, and the mean number of NMSs was 6.6.
Themean levodopa equivalent dosewas 769.5 ± 339.0mg/day [12].

All patients had previously been treated with LDs; dopamine
agonists were used in ~80% of patients. Non-ergot agonists were
predominantly used rather than ergot agonists. Selegiline and
entacapone were commonly used as adjunctive therapy with LDs.
Some non-dopaminergic agents are also used in Japan, such as
droxidopa, zonisamide and istradefylline. Functional brain surgery
was performed in 3.4% of patients and deep brain stimulation in
3.2% of patients.
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