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Abstract. – OBJECTIVE: We aimed to com-
pare the different non-motor symptoms of differ-
ent motor phenotype Parkinson’s disease (PD) 
at an early stage. 

PATIENTS AND METHODS: From January 2013 
to November 2016, 120 cases of PD patients who 
were hospitalized in Neurology Department of the 
First Hospital of Huai’an in Jiangsu Province and 
120 cases of healthy controls with matched age 
and gender, were included into the research. PD 
patients were administered with Non-Motor symp-
tom questionnaire (NMSQuest), the Unified Par-
kinson’s Disease Rating Scale III (UPDRS-III), the 
Mini-Mental State Examination score (MMSE), the 
Hoehn-Yahr classification, the MoCA, and GDS-
15. The relationship between NMS burden and PD 
subtypes, age, gender and disease severity were 
examined using linear regression models. The 
prevalence of each NMS among different PD mo-
tor subtypes was analyzed using x2 test. 

RESULTS: Compared with the healthy controls, 
PD patients had a higher number of NMS. The 
prevalence of NMS in postural instability gait dif-
ficulty (PIGD) group is higher than that in tremor 
dominant (TD) group. There is no significant cor-
relation between age, gender, MMSE scores, Mo-
CA scores and the number of NMS. PD patients 
with higher UPDRS-III scores and a longer course 
of disease had a higher prevalence of NMS. 

CONCLUSIONS: NMS is also common in PD 
patients at an early stage. The PIGD group who 
have more axial injuries and more severe mo-
tor symptoms, have a higher risk of NMS burden 
than PD patients in TD group.
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Introduction

As a common neurodegeneration, the motor 
symptoms of Parkinson’s disease (PD) can be de-
tected and controlled during the early stage. Ac-

cording to Barone et al1 98.6% of PD patients have 
non-motor symptoms (NMS) including cognitive 
impairment, depression, anxiety, sleep disorders, 
bowel and/or bladder problems, pain and other au-
tonomic disturbances, which have been gradual-
ly noticed in recent years and are regarded as the 
important constituent parts of PD2,3. With the pro-
gression of disease, NMS have serious influence on 
the prognosis and the quality-of-life (QOL) of PD 
patients4,5. Existing researches mainly focused on 
cognitive impairment, anxiety and sleep disorders 
in PD patients6-9. However, few researches have 
explored the correlation between NMS and diffe-
rent motor phenotypes during early stage of PD. 

Motor phenotypes in PD can be divided into 
postural instability gait difficulty (PIGD) and 
tremor dominant (TD) types10. Patients in PIGD 
group is characterized by more axial symptoms, 
loss of postural reflexes and freezing of gait, whi-
ch made PIGD patients more disabled in compari-
son to TD patients10,11. Beside, bulbar dysfunctions 
is also more common in the PIGD group11. These 
raise the concern that NMS might be prominent 
in the PIGD subtype. In recent years, scholars 
have found that the patients in PIGD subtype wi-
thout cognitive impairment have more NMS and 
poorer QOL when compared with the patients 
in TD subtype12. Recently, NMSQuest has been 
effectively applied to the screening and evalua-
tion of NMS in PD patients. The NMS Quest is 
a 30-item screening questionnaire to be used by 
the patient or caregiver as a screening tool. It con-
tains ten domains to cover gastrointestinal symp-
toms, urinary tract symptoms, sexual functions, 
cardiovascular issues, apathy/attention/memory 
concerns, hallucinations/delusions, depression/
anxiety, sleep problems/fatigue, pain, and miscel-
laneous complaints such as diplopia and weight 
changes13.
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Therefore, in this study, we aimed to explore the 
relationship between NMS and motor subtypes of 
PD during early stage. In addition, the correlation 
between NMS and age, gender, MMSE scores, 
MoCA scores, UPDRS-III scores as well as cour-
se of disease, were explored.

Patients and Methods

Patients
From January 2013 to November 2016, 120 

cases of PD patients who were hospitalized in 
Neurology Department of the First Hospital of 
Huai’an in Jiangsu Province and 120 cases of 
healthy controls with matched age and gender, 
were collected. The inclusion criteria: (1) pa-
tients should be diagnosed as PD in accordance 
with the UK Parkinson’s Disease Society Brain 
Bank Clinical Diagnostic Criteria; (2) patien-
ts should sign the informed consent form, and 
have no significant cognitive impairments and 
can finish the questionnaires independently; 
(3) patients should be evaluated as grade 1-2 
by Hoehn-Yahr scoring. The exclusion criteria: 
(1) dementia or significant memory disorder, 
which is defined as mini-mental state examina-
tion (MMSE) score <24; (2) Parkinsonism and 
Parkinson-plus syndromes induced by cerebro-
vascular disease, intoxication and drugs. This 
study was approved by the Ethical Committee 
of our hospital.

Questionnaires
General information of patients including 

name, gender, age, course of disease, starting 
time for medication and medication condition 
via history collection and questionnaires were 
collected. The Non-Motor symptom question-
naire (NMSQuest) was used to assess the NMS. 
NMSQuest includes 30 items on 10 aspects, 
with two answers of “Yes” or “No”. Any “Yes” 
is calculated as 1 score; the total score is 30. 
Higher scores illustrate more NMS symptoms. 
The Unified Parkinson’s Disease Rating Scale 
III (UPDRS-III) was used to assess the motor 
symptoms. The Mini-Mental State Examination 
score (MMSE), the Montreal Cognitive Asses-
sment Scale (MoCA) and Geriatric Depression 
Scale (GDS-15) were used to assess the cogniti-
ve function of patients. Disease severity grading 
was assessed by the Hoehn-Yahr classification 
grating (H-Y), in which H-Y grade 1-2 is defined 
as the early stage disease.

Statistical Analysis
The SPSS 17.0 software (SPSS Inc., Chicago, 

IL, USA) is adopted for analysis. The measure-
ment data is expressed as mean ± standard devia-
tion. Comparison for measurement data between 
groups is performed by t-test, while comparison 
for enumeration data between groups is per-
formed by x2 test. The prevalence of each NMS 
among different PD motor subtypes was analy-
zed using x2-test. The correlation between fac-
tors and NMS is analyzed by regression models. 
Statistical significance was considered when 
p<0.05.

Results

General Conditions of Research 
Population

Comparison of baseline characteristics betwe-
en early PD patients and healthy controls (HC) 
were shown in Table I. In this study, 120 cases 
of PD patients in early stage were collected, in-
cluding 67 males (55.8%) aging 60-80 years old 
(70.06 ± 1.06 years), and 53 females (44.2%) 
aging 53-80 years old (67.89 ± 1.12 years). The 
course of disease was between 1 month to 2 ye-
ars. Meanwhile, 120 healthy controls seeking 
for medical advice during the same period were 
collected, including 65 males (54.2%) aging 60-
82 years (69.43 ± 0.84 years), and 55 females 
(45.8%) aging 50-80 years old (66.45 ± 0.95 ye-
ars). There was no significant difference betwe-
en the two groups about gender, age and educa-
tional background (Table I, p>0.05). Meanwhile, 
PD patients and healthy controls were surveyed 
by MMSE, MoCA and GDS-15 scoring.

PD Patients Developed more NMS than 
Healthy Controls

The comparison of NMS occurrence between 
PD group and HC group is shown in Table II. 
The total number of NMS of the PD group is hi-
gher than that of the HC group (p<0.0001). Spe-
cifically, the prevalence of drooling, dysphagia, 
constipation, urgent urination, sexual dysfun-
ction, OH, memory decline, depression, anxiety, 
insomnia, vivid dreams, REMBD, RCS and pain 
in PD group are significantly higher than that of 
the HC group (p<0.0001 for all). For nausea, fe-
cal incontinence, weight changes, nocturia and 
leg swelling, the prevalence in PD group is lower 
than that of the HC group without a significant 
difference.
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PD Patients in PIGD Group Developed 
more NMS than TD Group

The UPDRS-III score of the PIGD group is 
significantly higher than that of the TD group 
(t=4.454, df=93 p<0.0001), while the MMSE 
and the MoCA scores of the TD group are sig-
nificantly higher than that of the PIGD group 
(t=11.52, df=93, p<0.0001, t=8.794 df=93, 
p<0.0001). After the adjustment to course of 

disease and UPDRS-III scores, the total prev-
alence of NMS in the PIGD group is higher 
than that of the TD group (t=2.998 df=93, 
p=0.0035), and the comparison on NMS be-
tween the two groups is shown in Table III. 
Among those, the prevalence of fecal inconti-
nence, leg swelling and delusion between the 
PIGD group and TD group is no significantly 
different.

Table I. Comparison of baseline characteristics between early PD patients and healthy controls.

Projects PD (n=120) HC (n=120) Test value p

Male (N, %) 67 (55.8) 65 (54.2) X2=0.07 0.79
Age (years) 69.10 ± 0.78 68.07 ± 0.78  t = 1.03 0.31
Education (years) 10.87 ± 0.40 11.13 ± 0.77  0.76
Disease course (years)  3.90 ± 0.35 no  
UPDRS-III score  8.28 ± 0.49 no  
H-Y grade 1 (N, %)  49 (40.8) no  
H-Y grade 2 (N, %)  71 (59.2) no  
Levodopa effective dose (mg) 180.5 ± 102.3 no  
MMSE score 26.21 ± 0.13 26.74 ± 0.13  0.0041
MoCA score 25.93 ± 0.12  26.32 ± 0.087  0.0103
GDS-15 score 3.80 ± 0.25 1.67 ± 0.29  < 0.0001

Table II. Comparison of NMS between early PD patients and healthy control.

Projects PD (n=120) HC (n=120) Test value p

Median of NMS total Numbers (Interquartile)  5.5 (4.5) 2.0 (1.67) Z=-8.87 < 0.0001
Drooling 25 (20.8) 5 (4.17) X2=17.30 < 0.0001
Dysphagia 25 (20.8) 2 (1.67) X2=22.08  < 0.0001
Nausea 11 (9.17) 9 (7.5) X2=0.24 0.6267
Constipation 35 (29.2) 5 (4.17) X2=27.00 < 0.0001
Fecal incontinence 5 (4.17) 4 (3.33) X2=0.12 0.734
Poor bowel empty 20 (16.7) 6 (5.0) X2=8.45 0.0036
Anosmia 14 (11.67) 3 (2.5) X2=7.66 0.0056
Weight changes  11 (9.17) 6 (5.0) X2=1.58 0.2084
Urinary urgency 54 (45.0) 15 (12.5) X2=30.94 < 0.0001
Nocturia 68 (56.7) 55 (45.8) X2=2.82 0.0932
Hyposexuality 28 (23.3) 8 (6.67) X2=13.07 0.0003
Sexual dysfunction 41 (34.2) 10 (8.33) X2=23.93 < 0.0001
Orthostatic hypotension (OH) 38 (31.7) 7 (5.8) X2=26.28 < 0.0001
Fall because of OH 15 (12.5) 2 (1.7) X2=9.60 0.002
Leg swelling 16 (13.3) 12 (10.0) X2=0.65 0.4212
Memory decline 44 (36.7) 16 (13.3) X2=17.42 < 0.0001
Poor concentration 31 (25.8) 4 (3.3) X2=13.49 0.0002
Depression 38 (31.7) 9 (7.5) X2=22.25 < 0.0001
Apathy 20 (16.7) 6 (5.0) X2=8.45 0.0036
Delusion 5 (4.17) 0 (0) X2=5.11 0.0238
Hallucination 11 (8.33) 0 (0) X2=11.53 0.0007
Anxiety 33 (27.5) 6 (5.0) X2=22.32 < 0.0001
Diplopia 14 (11.67) 4 (3.33) X2=6.01 0.0143
Sweating 27 (22.5) 7 (5.83) X2=13.71 0.0002
Hypersomnolence  16 (13.3) 1 (0.833) X2=14.24 0.0002
Insomnia 53 (44.2) 10 (8.33) X2=39.80 < 0.0001
Vivid dreams 28 (23.3) 2 (1.67) X2=25.75 < 0.0001
REM behavior disorders (REMBD) 32 (26.7) 8 (6.67) X2=17.28 < 0.0001
Restless legs syndrome (RLS) 37 (30.8) 9 (7.5) X2=21.08 < 0.0001
Pain 39 (32.5) 4 (3.33) X2=34.71 < 0.0001
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Correlated Factors of NMS in PD Patients
To determine whether the NMS in PD were 

affected by gender, age, disease duration, sever-
ity of PD, or cognitive status, univariate linear 
regression analyses were performed. The uni-
variate analyses showed that age, gender, MMSE 
and MoCA did not correlate with NMS. In con-
trast, disease duration and disease severity (UP-
DRS-III) were significant predictors of NMS 
(p<0.0001 for both). The PD patients with higher 
UPDRS-III scores and longer course of disease 
have higher prevalence of NMS (Table IV). 

Discussion

NMS is frequently seen in early stage of PD, 
which has influence on QOL (quality of life) of pa-
tients, or even leads to disability14. However, these 
NMS are often ignored. Presently, the PD NMS 
have been gradually noticed. However, there are 
only a few literature on NMS and different PD mo-
tor subtypes. In our present study, we found that 
the UPDRS-III score of the PIGD group is signifi-

cantly higher than that of the TD group, while the 
MMSE and the MoCA scores of the TD group are 
significantly higher than that of the PIGD group. 
After the adjustment to course of disease and 
UPDRS-III scores, the prevalence of NMS in the 
PIGD group is higher than that of the TD group, 
except for fecal incontinence, leg swelling, and 
delusion. These results were consistent with the 
previous research15. At the same time, we found 
that the PD patients with higher UPDRS-III scores 
longer course of disease have higher prevalence of 
NMS, which is also consistent to the research find-
ings of overseas researchers15.

Table III. Comparison of NMS of early PD patients between different subtypes.

Projects  PD (n=120) TD (n=37) PIGD (n=83) Test value p

Drooling (%) 25 (20.8) 2 (5.41) 23 (27.7) X2=7.720 0.0055
Dysphagia (%) 25 (20.8) 1 (2.70) 24 (28.9) X2=10.66 0.0011
Nausea (%) 11 (9.17) 0 (0) 11 (12.3) X2=5.398 0.0202
Constipation(%) 35 (29.2) 4 (10.8) 31 (37.3) X2=8.724 0.0031
Fecal incontinence(%) 5 (4.17) 0 (0) 5 (6.02) X2=2.388 0.1223
Poor bowel empty (%) 20 (16.7) 2 (5.40) 18 (21.7) X2=4.884 0.0271
Anosmia (%) 14 (11.67) 1 (2.70) 13 (15.67) X2=4.171 0.0411
Weight loss (%) 11 (9.17) 0 (0) 10 (12.0) X2=4.863 0.0274
Urinary urgency (%) 54 (45.0) 6 (16.2) 49 (59.0) X2=14.431 0.0001
Nocturia (%) 68 (56.7) 8 (21.6) 60 (72.3) X2=26.76 < 0.0001
Hyposexuality (%) 28 (23.3) 2 (5.41) 26 (31.3) X2=9.611 0.0019
Sexual dysfunction (%) 41 (34.2) 5 (13.5) 36 (43.4) X2=10.14 0.0014
OH (%) 38 (31.7) 5 (13.5) 33 (39.8) X2=8.147 0.0043
Fall because of OH (%) 15 (12.5) 1 (2.70) 14 (16.9) X2=4.695 0.0303
Leg swelling (%) 16 (13.3) 2 (5.4) 14 (16.9) X2=2.910 0.0881
Memory decline (%) 44 (36.7) 5 (13.5%) 39 (32.5) X2=12.89 0.0003
Poor concentration (%) 31 (25.8) 3 (8.1%) 28 (33.7%) X2=9.133 0.0025
Depression (%) 38 (31.7)    
Apathy (%) 20 (16.7) 2 (5.4%) 18 (21.7%) X2=5.096 0.024
Delusion (%) 5 (4.17) 0 (0%) 5 (6.02%) X2=2.388 0.1223
Hallucination (%) 11 (8.33) 0 (0%) 11 (12.3%) X2=5.540 0.0186
Anxiety (%) 33 (27.5) 3 (8.1%) 30 (36.1%) X2=10.49 0.0012
Diplopia (%) 14 (11.67) 1 (2.70%) 13 (15.7%) X2=4.171 0.0411
Sweating (%) 27 (22.5) 2 (5.4%) 25 (30.1%) X2=8.965 0.0028
Hypersomnolence (%) 16 (13.3) 1 (2.70%) 15 (18.1%) X2=5.232 0.0222
Insomnia (%) 53 (44.2) 5 (13.5%) 48 (57.8%) X2=20.38 < 0.0001
Vivid dreams (%) 28 (23.3) 2 (5.41%) 26 (31.3%) X2=9.611 0.0019
REMBD (%) 32 (26.7) 2 (5.41%) 30 (36.1%) X2=12.37,  0.0004
RLS (%) 37 (30.8) 3 (8.1%) 34 (41.0%) X2=12.95 0.0003
Pain (%) 39 (32.5) 3 (8.2%) 36 (43.4%) X2=14.51 0.0001

Table IV. Correlated factors of NMS in PD patients.

 R2 p 

Gender 0.000871 0.749
Age 0.01499 0.1828
PD duration 0.8268 < 0.0001
UPDRSIII 0.9528 < 0.0001
MMSE 0.006528 0.3928
MoCA 0.004545 0.476
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The patients of the PIGD group often show 
more axial damages, with unfavorable therapeutic 
effect with dopamine16. According to the compar-
ison between the two subtypes, the patients of the 
PIGD group have poorer prognosis and more ball 
functional disorder, as well as abnormal postures 
and treads compared with the TD group17. The 
UPDRS-III scores of the PIGD group are signifi-
cantly higher than that of the TD group. Besides, 
the prevalence of NMS in PIGD group is high-
er than that of the TD group. Higher prevalence 
of NMS resulted in poorer QOL, which is more 
severe than motor symptoms. Recently, a vertical 
cohort research down by the Parkinson’s Disease 
Research Center showed that the patients in PIGD 
group have more axial symptoms and higher 
NMS-induced mortality rate18.

Although NMS is regarded as the result of 
non-dopamine system disorder, a lot of document 
researches find that the dopamine system disorder 
is also involved in the physio pathological mech-
anism of NMS19,20. This is supported by the ef-
ficacy of dopamine treatment for NMS, such as 
the treatment of depression by pramipexole and 
the treatment of quick eye moving sleep disorder 
with dopamine acceptor agonist19,21. In our study, 
we found that the MMSE and MoCaA scores of 
the PIGD group are significantly lower than that 
of the TD group, which is consistent with the pre-
vious study15. 

Conclusions

We showed that PD patients in early stage de-
veloped more NMS than healthy controls. The 
PIGD, but not the TD subtype, shows higher 
prevalence of NMS. In addition, we observed 
that NMS in PD patients was related to disease 
severity (UPDRS-III score) and course of disease, 
but not related to age, gender, MMSE and MoCA 
scores.
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