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Abstract The affect of gender differences on clinical pre-
sentation of Parkinson’s disease (PD) remains controversial.
De novo PD subjects were recruited from a trial-based multi-
center cohort in clinical sites of Chinese Parkinson Study
Group. Demographic information, motor and non-motor
symptom measurements were performed by face-to-face
interview using specific scales. Scores and frequencies of
symptoms were compared between male and female patients,
and regression models were used to control the effects of age
and disease duration. Totally 428 PD patients were enrolled in
this study, and 60.3 % of them were male. Total UPDRS scores
were not significantly different between male and female
(25.02 £ 12.84 vs. 25.24 £ 13.22, adjusted p = 0.984). No
significant gender differences were found on scores for four
cardinal motor signs, neither on motor subtypes (PIGD 19.0 vs.
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15.9 %, adjusted p = 0.303). Female patients more likely had
depressive symptoms (38.8 vs. 27.5 %, adjusted p = 0.023;
CES-D score 13.78 &£ 1091 vs. 11.23 £ 9.42, adjusted
p = 0.015). Male patients had significantly higher scores for
MMSE (28.26 & 2.21 vs. 27.00 £ 3.38, adjusted p =
0.0001), and lower scores for identification (1.39 & 1.63
vs. 2.01 &£ 2.63, adjusted p = 0.002) in ADAS-cog. No sig-
nificant differences were found for other non-motor symptoms
including motivation problems (male 29.8 % vs. female
30.6 %, adjusted p = 0.760), fatigue (62.6 vs. 70.5 %,
adjusted p = 0.140), constipation (37.2 vs. 30.1 %, adjusted
p = 0.243), and sleep quality (57.6 vs. 61.3 %, adjusted
p = 0.357;PSQIscore: 5.62 &+ 3.31vs.6.10 £ 3.53,adjusted
p = 0.133). Female might be more depressed and have worse
performance on cognition in early untreated PD patients, but
gender differences are not apparent on motor and other non-
motor symptoms.

Keywords Gender - Motor - Non-motor - Untreated -
Parkinson’s disease

Introduction

Parkinson’s disease (PD) is a chronic neurodegenerative
disease diagnosed mainly based on clinical features.
Increasing evidence suggests that PD has phenotypic hetero-
geneity in both motor and non-motor symptoms [1, 2]. As
indicated by epidemiological studies, men are more prevalent
in PD [3-5]. There are limited studies on gender differences
on clinical manifestations, and findings remain controversial.
Women seem to present later age at onset, tremor-predomi-
nant, higher instability scores from Unified Parkinson Disease
Rating Scale (UPDRS), more positive history of depression,
worse capacity of activities of daily living (ADL) and more
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severity with levodopa-induced dyskinesia in several studies
[6-12], while male gender are likely to predict worse rigidity
score, and higher risk for rapid eye movement (REM) sleep
behavior disorder, dementia and death [7, 13—-15]. But other
studies failed to find consistent results [9, 11]. When deep
brain stimulation (DBS) therapy is concerned, female patients
seem to experience greater benefits in ADL and showed a
positive effect on mobility and cognition [9, 10].

Recently, several studies used non-motor symptoms scale
(NMSS) to investigate the gender differences on non-motor
symptoms (NMS). Martinez-Martin and colleagues [16]
evaluated the prevalence and severity of NMS by gender using
NMSS in an international population, and found that fatigue,
nervousness, sadness, constipation, restless legs, and pain
were predominantly affected in women, and daytime sleepi-
ness, dribbling saliva, interest in sex, and sexual dysfunction
in men, which was confirmed by Solla et al. [17] later in
Sardinian patients. Sardinian outpatients were enrolled from a
single site, and NMSS, the Montreal Cognitive assessment
(MoCA) and the Frontal Assessment Battery (FAB) were
performed supplied with diagnosis of depression, anxiety
disorders, delusions and hallucinations. This study confirmed
that women were more likely to report problems of sleep/
fatigue, and mood, while the sexual dysfunction domain was
reported with a significantly higher score in male patients.
Moreover, women were more likely than men to present with
tremor as initial symptom and worse UPDRS instability score.

However, Picillo and colleagues [18] could not replicate
some of these findings in early, drug naive PD patients.
They assessed gender effect on the prevalence of NMS in a
large cohort of early, drug-naive PD patients, and found
male PD patients did report more problems with sex related
and taste/smelling difficulties than female PD patients, but
female patients did not present higher prevalence of mood
symptoms as compared to male PD patients.

Since most of the anti-Parkinson medications affect the
motor symptoms, and some even affect NMS, such as
levodopa could cause nausea and somnolence, while Artan
may be related to psychiatric symptoms, it is important to
evaluate the gender characteristics in a natural history of
PD. Furthermore, rare data on gender differences are
available in Chinese. Here, we reported a cross-sectional
study to investigate gender differences on motor and non-
motor symptoms in de novo early Chinese PD patients, to
better understand PD gender specific manifestations.

Methods
Subjects

Subjects were recruited from a trial-based multicenter
cohort established in 2005-2006 among sites of the
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Chinese Parkinson Study Group. PD patients were diag-
nosed according to UK Brain Bank criteria by movement
disorder specialists [5]. Only de novo PD patients were
enrolled in the trial and no dopaminergic treatments were
given before and during the trial period. Patients with onset
age >30 years, Hoehn and Yahr (H&Y) stage <3, no
apparent cognitive problems and capable to complete all
measurements (Mini-Mental Status Examination, MMSE
>24) were enrolled in this study. Demographic information
and clinical characteristics were collected by face-to-face
interviews.

Motor measurement

Motor symptoms of PD were evaluated by UPDRS.
Scores for tremor, rigidity, bradykinesia and instability
were abstracted and calculated from UPDRS III as pre-
viously reported [17]. Motor subtypes were defined as
tremor dominant (TD), postural instability/gait difficulty
(PIGD) and intermediate type as described by Jankovic
et al. [19].

Non-motor measurements

Non-motor symptoms of PD were evaluated using specific
questionnaires. Full-length, 20-item version of the Center
for Epidemiological Studies Depression Scales (CES-D)
was used for depression evaluation and a total score >16
was defined as depressive status [20]. The quality of sleep
was assessed by Pittsburg Sleep Quality Index (PSQI) and
a total score <5 was considered to be good sleep quality.
MMSE was used for cognition screening. Subscales of
memory, orientation, and identification in the Alzheimer’s
Disease Assessment Scale-Cognitive (ADAS-Cog) were
used for further evaluation of cognitive status. Constipation
was measured by asking if they suffered from constipation
(bowel action less than three times weekly). Fatigue was
determined by a single question “Do you have feeling of
fatigue?” The fourth question in UPDRS part I (0 = nor-
mal; 1 = less assertive than usual; more passive; 2 = loss
of initiative or disinterest in elective (nonroutine) activities;
3 = loss of initiative or disinterest in day to day (routine)
activities; 4 = withdrawn, complete loss of motivation.)
was considered to be evaluation for motivation, and scores
>0 were considered to have motivation problem. Question
for sensory complaints related to parkinsonism in UPDRS
part II (O = none; 1 = occasionally has numbness, tin-
gling, or mild aching; 2 = frequently has numbness, tin-
gling, or aching; not distressing; 3 = frequent painful
sensations; 4 = excruciating pain.) was used to assess
sensory complaints in patients, and scores >0 were con-
sidered to have sensory problem.
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Ethics

Study protocol was approved by Ethics Committee of
Xuanwu Hospital of Capital Medical University, and
informed consent was signed by each participant.

Statistics

SPSS19.0 was used for database and analyses. The Chi-
square test was performed to analyze the differences in
discrete data, and t test was used for continuous data.
Logistic regression model and linear model were used to

control the effects of age and disease duration. p < 0.05
was considered to be statistically significant.

Results
Demographics of participants

Totally 428 PD patients were enrolled in this study, with
mean age at 60.62 + 10.77 years and 60.3 % of them were

Table 1 Demographics of participants

Total Male Female )4

N 428 258 170

Age 60.62 + 10.77 61.15 £ 11.09 59.82 £ 10.23 0.212
(years)

Age 58.75 £ 10.55 59.39 + 10.64 57.78 £ 10.38 0.123
onset
(years)

Duration 191 £ 1.75 1.75 £ 1.30 2.16 + 2.35 0.030
(years)

H&Y 1.61 £+ 0.57 1.62 + 0.54 1.59 £ 0.60 0.557

Table 2 Gender differences on motor symptoms of PD patients

male. Men had a shorter disease duration as compared with
female patients (1.75 & 1.30 vs. 2.16 £ 2.35, p = 0.030),
while age, age at onset and H&Y stage did not differ sig-
nificantly between male and female subjects (Table 1).

Gender differences on motor symptoms

As shown in Table 2, UPDRS total score was
25.11 £ 12.98 in the whole population, and appeared to be
similar between male and female group, so as scores for
Part I, Part II, and Part III. Furthermore, no significant
differences were found on scores for four cardinal motor
symptoms, neither on motor subtypes.

Gender differences on non-motor symptoms

Non-motor symptoms were frequent in PD patients. The
frequencies of patients who had motivation/initiative
problems, or depression, or sensory complaints or consti-
pation exceeded 30 %, and nearly 60 % patients had fati-
gue or bad sleep quality. Female patients seemed to be
more likely depressed, since the female group had higher
scores of CES-D (13.78 & 10.91 vs. 11.23 4 9.42, adjus-
ted p = 0.015), and higher frequency of depression (38.8
vs. 27.5 %, adjusted p = 0.023) as compared to male
(Table 3). Male patients had less complaint of sensory
problems (34.1 vs. 44.1 %), but it was not statistically
significant after adjusted for age and disease duration
(adjusted p = 0.065). Men had significantly higher scores
for MMSE (28.26 &+ 2.21 vs. 27.00 & 3.38, adjusted
p = 0.0001), and when ADAS-Cog was used for cognition
evaluation, only scores for identification was statistically
different between the two groups, with higher scores in
female (2.01 £ 2.63 vs. 1.39 £ 1.63, adjusted p = 0.002).
No significant differences between male and female groups

Total (N = 428) Male (N = 258) Female (N = 170) P Adjusted p*

UPDRS total, mean + SD 25.11 £ 12.98 25.02 + 12.84 25.24 + 13.22 0.869 0.984
UPDRS I, mean + SD 1.42 £ 1.49 142 £ 1.52 142 + 1.45 0.973 0.907
UPDRS II, mean + SD 6.91 + 3.86 6.76 + 3.80 7.14 + 3.96 0.331 0.408
UPDRS III, mean + SD 16.78 £ 9.59 16.84 £ 9.53 16.68 £+ 9.70 0.862 0.746
Tremor, mean + SD 324 +£2.53 3.13 + 2.66 339 +£2.32 0.294 0.479
Rigidity, mean + SD 338 +2.84 3.54 +£ 292 3.14 + 2.70 0.153 0.101
Bradykinesia, mean £ SD 8.17 £ 5.07 8.18 +4.79 8.16 + 5.49 0.978 0.959
Instability, mean + SD 0.64 £+ 0.88 0.64 £ 0.88 0.65 + 0.88 0.843 0.782
Subtype

TD, N (%) 293 (68.5) 169 (65.5) 124 (72.9) 0.249 0.303

Intermediate, N (%) 59 (13.8) 40 (15.5) 19 (11.2)

PIGD, N (%) 76 (17.8) 49 (19.0) 27 (15.9)

* Adjusted for age and disease duration
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Table 3 Gender differences on Total Male Female » Adjusted
non-motor symptoms of PD (N = 428) (N = 258) (N = 170) p*
patients
Motivation/initiative, 129 (30.1) 77 (29.8) 52 (30.6) 0.870  0.760
N (%)
Depression, mean £ SD 12.24 £ 10.10  11.23 £ 9.42 13.78 £ 10.91 0.013  0.015
Depression, N (%) 137 (32.0) 71 (27.5) 66 (38.8) 0.014 0.023
Sensory complaints, N (%) 163 (38.1) 88 (34.1) 75 (44.1) 0.037  0.065
Fatigue, N (%) 1937293 (65.9) 107/171 (62.6)  86/122 (70.5) 0.159  0.140
MMSE, mean + SD 27.76 £+ 2.80 28.26 £ 2.21 27.00 £ 3.38 0.0001 0.0001
Memory, mean £+ SD 335 £ 1.71 3.31 £ 1.66 341 £ 1.79 0.577 0433
Identification, mean &= SD 1.63 £ 2.10 1.39 £+ 1.63 2.01 £+ 2.63 0.006  0.002
Orientation, mean £+ SD 0.16 = 0.60 0.12 + 0.51 0.22 £ 0.71 0.103  0.130
Constipation, N (%) 101/295 (34.2)  64/172 (37.2)  37/123 (30.1) 0203 0.243
Sleep quality, mean & SD 5.82 £ 3.41 5.62 £ 3.31 6.10 £ 3.53 0.245 0.133
* Adjusted for age and disease  poo geep quality, N (%) 168/284 (59.2)  95/165 (57.6)  73/119 (61.3) 0524 0357

duration

were found for other NMS including motivation problems,
fatigue, constipation, and sleep quality.

Discussion

The current study used UPDRS and specific scales for
NMS to investigate the motor and non-motor symptoms in
de novo early PD patients, and found that female presented
higher frequency and more severity of depression and
worse performance on cognition compared with male, but
there was no significant gender difference on motor
symptoms.

Gender differences on clinical manifestations have been
mainly analyzed in treated PD patients [21], and found
relatively benign phenotype, more bradykinesia and mood
problems in female, and more sex related problems in
male. Consistent with previous reports, depression was
more prevalent in our female patients. This phenomenon is
also common in general elderly population with more
frequent depression in female than male, which might be
explained by biological factors. A recent longitudinal study
reported prospective assessment of gender-related differ-
ences of NMS before and after starting dopaminergic
therapy [22], and found that sadness/blues showed a sig-
nificant percent reduction at follow-up both in men and
women, which suggested limited impact of drug treatment
on gender difference. However, this finding was conflict to
the results reported recently by Picillo and colleagues [18]
who found female patients presented similar prevalence of
mood symptoms as compared to male in drug-naive PD
patients. Different assessments might attribute to the dif-
ferent findings. Non-Motor Symptoms Questionnaire
(NMSQ) used by Picillo et al. is a screening tool for NMS
in PD patients designed to draw attention to the presence of
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NMS. While the 20 items in CES-D scale measure symp-
toms of depression in nine different domains as defined by
the American Psychiatric Association Diagnostic and Sta-
tistical Manual (fourth edition), and could detect depressive
status more comprehensively and accurately.

Cognitive differences between male and female PD
remains unexamined and controversial. The study carried
by Lyons and colleagues [11] indicated slightly higher
MMSE scores for women relative to men in total 630 PD
patients, while Picillo et al. [18] did not replicate this
finding in drug-naive patients with a single question of
memory. Riedel and colleagues [23] investigated cognitive
impairment in PD patients in a large, nationwide popula-
tion, and found that female attained significantly worse
scores for Clock Drawing Test, though no gender differ-
ence was presented on total MMSE scores. Our study
found that female patients seemed to have lower cognition
scores of MMSE and higher scores of identification from
ADAS-cog, which suggested worse cognitive performance.
Different assessments might be an important issue for the
inconsistent results. Previously reported gender differences
on sleep mainly presented in rapid eye movement behavior
disorder (RBD) [21], and there were rare data on sleep
quality. However, we did not find gender differences on
sleep quality, constipation and sensory complaints.

For motor symptoms, no significant gender differences
were found, neither motor scores nor phenotype, suggest-
ing gender itself might not have influence on motor
symptoms at least in early stage of the disease. This could
be explained by early disease duration in our population,
since Lyons et al. [11] found that these motor differences
were significant only in PD patients with greater than
5-year-disease duration.

The mechanism for gender differences on PD symptoms
remains unclear. Estrogen has been suggested to play a role,
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and might have a neuroprotective effect on brain dopami-
nergic pathways [21]. However, there is no consensus on the
exact mechanism. Our study supported that gender might
play an important role in depression and cognition in early
PD. While the role of estrogen in PD development and pro-
gression need to be further investigated.

The major limitation of our study is that we only
focused on several specific NMS rather than extensive
screening. However, the screening tool for NMS (NMSQ)
has been published in 2006, and was not available when the
trial was initiated. Moreover, focusing on specific NMS
scales could define the NMS more accurately. Another
limitation is the origin of trial subjects, which might cause
selection bias. However, inclusion criteria of the trial
included consecutive de novo PD patients during the
screening period, which might minimize the selection bias.
But the results should be applied with caution with the fact
that we only enrolled PD patients with MMSE >24 at
baseline of the trial. Since it was a cross-sectional study,
whether the gender differences would present with disease
progression and drug usage still needs to be further studied.

In conclusion, female early PD patients might be more
depressed and have worse cognition performance, but the
gender differences are not apparent on motor and other
non-motor symptoms. Management for early PD patients
should take these differences into consideration, and clin-
ical observations are needed to assess the gender effects on
disease progression and medication.
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Hospital of Zhengzhou University), Chunfeng Liu (The
Second Affiliated Hospital of Suzhou University), Zhenyu
Wang (The Third Affiliated Hospital of Henan University
of Traditional Chinese Medicine), Ping Wang (The Inner
Mongolian People’s Hospital), Guohua Hu (The Second
Affiliated Hospital of Jilin University), Weizhi Wang (The
Second Affiliated Hospital of Harbin University), Baorong

Zhang (The Second Affiliated Hospital of Zhejiang Uni-
versity), Zhanhua Liang (The First Affiliated Hospital of
Dalian University), Anmu Xie (The Affiliated Hospital of
Qindao University), Shengdi Chen (The Affiliated Ruijin
Hospital of Shanghai Jiaotong University), Beisha Tang
(Xiangya Hospital of Central Southern University), Benyan
Luo (The First Affiliated Hospital of Zhejiang University),
Wen Lii (The Affiliated Sir Sun Yat-Sen Hospital of
Zhejiang University), Shenggang Sun (The Affiliated
Union Hospital of Tongji Medical College, Huazhong
University of Science and Technology), Ming Shao (The
First Affiliated Hospital of Guanzhou Medical College),
Tao Feng (The Affiliated Tiantan Hospital of Capital
Medical University), Zhuolin Liu (The First Hospital of
Sun Yat-Sen University), Yiming Liu (Qilu Hospital of
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