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Abstract Background: Parkinson’s Disease is reported to be the second most common neurodegenerative pathology of the central 
nervous system. PD are often under-recognized by treating physicians yet have significant impact on disability and health-
related quality of life, particularly in advanced disease. NMS leads to severe disability affecting quality of life of patients. 
Aim and objective: To study the non motor symptoms of Parkinson’s disease Methodology: Present study was a cross 
sectional study carried out in 100 patients with parkinson’s disease (PD). Data was collected with pretested questionnaire. 
Data included demographic data and clinical history. The Hoehn and Yahr (HandY) stage was used to measure disease 
severity. The non-motor symptom scale (NMSS) was used to assess NMS. Data was analysed with appropriate statistical 
tests. Results and discussion: Thus the prevalence of NMS was 96%. Most frequent non motor symptom was difficulty 
in falling asleep (55%) followed by urinary frequency (42%) and nocturia (37%). Most frequently affected domain was 
sleep (61%) followed by urinary domain (59%). Mean NMSS score in our study was 28.5 ±22.16. Most commonly 
observed NMS was difficulty in falling asleep (3.5± 4.4) followed by urinary urgency (3.5± 4.1). 
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INTRODUCTION 
Parkinson’s disease (PD), first described by James 
Parkinson in 1817. 1 Although Parkinson’s disease (PD) 
has traditionally been considered a motor system disorder, 
it is now recognized to be a complex disease with diverse 
clinical features that include nonmotor symptoms (NMS). 
In general, NMS are divided into 4 domains: 
neuropsychiatric, sleep, sensory, and autonomic.2 

According to recent data from the World Health 

Organization (WHO), the age-adjusted global incidence 
ranges from 9.7 to 13.8 per 100,000 population per year. 
The lowest reported incidence was amongst Asians and 
African blacks whereas the highest was amongst whites. 3 

The prevalence of the disease can be variable with age, as 
it’s affecting 1% of the general population above 60 years4 
and about 4% in highest age 5, and it is still a rare disease 
before the age of 50. 6,7 Its typical clinical symptoms are 
resting tremor, cogwheel rigidity, bradykinesia, and 
postural instability. Men are affected more than females.8 

PD results from degeneration of the substantia nigra pars 
compacta and the consequent dysfunction of the 
dopaminergic nigrostriatal pathway with additional 
involvement of serotonergic, noradrenergic and 
cholinergic pathways. The pathogenesis of PD is complex 
and postulated mechanisms include involvement of 
ubiquitin proteasome system, mitochondrial dysfunction, 
oxidative stress and free radical mediated neuronal 
damage, excitotoxic cell damage, oligodendrocytic 
interaction and nerve trophic factor depletion. 9 
Pathologically, PD is characterized the presence of 
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ubiquitinated inclusions, Lewy bodies (LB) and Lewy 
neurites, which can also occur at a number at a number of 
extra-nigral locations and involve non-dopaminergic 
neurotransmitter systems. 10 PD presents with motor 
symptoms and non-motor symptoms (NMS). NMS include 
autonomic dysfunction (gastrointestinal, genitourinary, 
cardiovascular, pupillomotor, thermoregulatory and 
sexual), sleep disturbance (daytime hypersomnolence, 
nocturnal insomnia, vivid dreaming, and REM sleep 
behavioural disorder), neuropsychiatric complications 
(cognitive impairment, depression, anxiety, apathy, 
impulse control disorders and dopamine dysregulation, 
visual hallucinations [VH] and delusional thought 
disorder), pain and fatigue. NMS can be present even in 
early PD and can affect quality of life.11,12 different 
questionnaires have been developed to assess the NMS in 
PD. They include Non Motor Symptoms Questionnaire 
(NMSQuest) and Non Motor Symptoms Scale (NMSS) 13, 
both of which have been extensively used and validated in 
patients with PD. 

Very few studies were conducted in India regarding Non 
motor symptoms of Parkinson’s disease so present study 
was conducted to observe the NMS in patients of 
Parkinson’s Disease.  
Aim and objective: To study the non motor symptoms of 
Parkinson’s disease  
 
MATERIAL AND METHODS 
Present study was a cross sectional study carried out in 100 
patients attending Neurology Clinic of a tertiary care 
hospital from Bombay Hospital, Mumbai. Study 
population was 60 patients with parkinson’s disease (PD).  
Inclusion criteria: 1. patients with PD who were 
diagnosed by United Kingdom Parkinson's Disease Brain 
Bank criteria 2. Patients above 18 years of age 3. Patients 
willing to participate in the study  
Exclusion Criteria: 1. Vascular parkinsonism 2. Drug or 
toxin induced parkinsonism 3. Patients with dementia with 
Lewy Bodies 4. Patients with diabetes milletus 5. Patients 
with Multiple System Atrophy, progressive Supranuclear 
Palsy and Corticobasal Degeneration.  
Study was approved by ethical committee of the institute. 
A valid written consent was taken from the patients or 
caretakers of the patient after explaining study to them.  
Data was collected with pretested questionnaire. Data 
included demographic data and clinical history. Detailed 
history was taken regarding duration of disease, symptoms, 
treatment taken, associated premorbid condition etc. A 
through clinical examination was done. All patients 
underwent routine haematological investigation like 
complete blood count, renal function tests, random blood 
sugar etc. The Hoehn and Yahr (HandY) stage was used to 
measure disease severity. The non-motor symptom scale 

(NMSS) was used to assess NMS. The NMSS includes 
nine domains and a total of 32 questions. The NMSS not 
only assesses whether or not NMS are present but also rates 
their frequency (range of 0-4) and severity (range of 0-3). 
If the product of the frequency and severity was 1 or 
higher, then 1 point is assigned. The nine domains were the 
cardiovascular symptoms (two items), sleep/fatigue (four 
items), mood/cognition (six items), perceptual 
symptoms/hallucination (three items), attention/memory 
(three items), gastrointestinal symptoms (three items), 
urinary symptoms (three items), sexual functions (two 
items) and miscellaneous (four items). Questions 1-2 were 
grouped under the cardiovascular/falls symptom subset; 
questions 3-7 were grouped under the sleep/fatigue 
symptom subset; questions 8-14 were grouped under the 
mood symptom subset; questions 15-17 were grouped 
under the perceptual symptom subset; questions 18-20 
were grouped under the cognition symptom subset; 
questions 21-23 were grouped under the gastrointestinal 
symptom subset; questions 24-26 were grouped under the 
urinary symptom subset; questions 27-28 were grouped 
under the sexual dysfunction symptom subset; and 
questions 29-32 were grouped under the miscellaneous 
symptom subset. All data were analyzed using Statistical 
Package for the Social Sciences software (version 23.0). 
Descriptive statistics were expressed as means and 
percentages. Correlation between NMS and HandY stage, 
duration of disease were assessed using the Pearson’s 
correlation coefficient. A value of P < 0.05 was considered 
statistically significant. 
 
RESULTS 
In our study we studied 100 patients with PD. Mean age of 
the patients in our study was 61.32±9.6 years. Minimum 
age was 48 years and maximum was 71 years. Mean age 
of onset was 53.26±6.01 years. Out of 100 patients 62% 
were male and 46% were female. Majority of the patients 
were (56%) studied upto 12th class. 44% were having 
higher education.  
Table 2 showed distribution of patients according to Cohen 
and Yahr stage. Majority of the patients (45%) were in the 
stage 2 followed by stage 3 (27%). Patients in stage 1 and 
stage 4 were 24% and 4% respectively. The median HandY 
stage was 2.2 ± 0.6. Fig 1 showed frequency of non motor 
symptoms in patients of Parkinson’s disease. Out of 100 
patients, 96% patients had at least one non motor 
symptoms. Thus the prevalence of NMS was 96%. Most 
frequent non motor symptom was difficulty in falling 
asleep (55%) followed by urinary frequency (42%) and 
nocturia (37%). Memory impairment and light headedness 
was observed in 36% patients. fatiguability was observed 
in 34% patients. Least observed NMS was dribbling of 
saliva (2%) and lack of pleasure (4%) and Hallucination 
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(4%). Thus most frequently affected domain was sleep 
(61%) followed by urinary domain (59%). Mood and 
cognition was affected in 51% and attention and memory 
was affected in 41%.  Mean NMSS score in our study was 
28.5 ±22.16. There was no significant difference in mean 
NMSS score of male and female (p>0.05). Fig 2 showed 
Mean NMS scores in patients of Parkinson’s disease. Most 
commonly observed NMS was difficulty in falling asleep 
(3.5± 4.4) followed by urinary urgency (3.5± 4.1). Mean 
NMSS of other symptoms were fatiguability (2.6± 3.2), 
nocturia (2.5±3.1), memory impairment (2.1± 0.9), 
constipation (2.1± 3.1) and pain (2.1± 2.9). Most 
commonly affected domain was sleep with mean NMSS of 

6.34±5.3 followed by urinary domain (6.32±9.1). Mean 
NMSS of mood /cognition domain was 5.68±6.7. Other 
domains with their mean score were attention/memory 
(3.74±5.4), sexual domain (2.11±3.8), GIT (1.84±3.1), 
cardiovascular domain (1.9±2.4), perceptual problems 
(0.84±2.3) and miscellaneous (2.02±4.1). On analysing 
correlation of NMSS and duration of disease no significant 
correlation was found in any domain. Sexual domain was 
affected more over the duration of disease. On analysing 
correlation of NMSS with Hand Y stage we found 
significant correlation in sleep domain (p-0.00), GIT 
domain (p-0.00), sexual domain (p-0.00) and urinary 
domain (p-0.03) and severity of the disease. (table 3)

 
Table 1: Sociodemographic variables of patients of Parkinson’s Disease: 

Sr no Variables Values 
1 Mean age (years) 61.32±9.6 
2 Mean age at onset (years) 53.26±6.01 
3 Duration of disease (years) 7.34±1.26 
4 Sex 
5 Male 62 (62%) 
6 Female 46 (46%) 
7 Level of education 
8 Low and middle level 56 (56%) 
9 High level 44 (44%) 

 
Table 2: Distribution of patients of PD according to Cohen and Yahr stage 

Sr no Cohen and Yahr stage No of patients Percentage 
1 Stage 1 24 24% 
2 Stage 2 45 45% 
3 Stage 3 27 27% 
4 Stage 4 04 4% 

 

 
Figure 1: Frequency of non motor symptoms in patients of Parkinson’s disease 
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Figure 2: Mean NMSS scores in patients of Parkinson’s disease 

 
Table 3: Correlation of NMSS with duration of disease and H and Y stage 

Domain Mean SD Duration of disease H andY stage 
Correlation 
coefficient 

P value Correlation 
coefficient 

P value 

Cardiovascular 1.9 2.4 -0.142 0.23 0.172 0.11 
Sleep 6.34 5.3 -0.081 0.51 0.462 0.00 

Mood/cognition 5.68 6.7 -0.024 0.85 0.251 0.04 
Perceptual problems 0.84 2.3 0.050 0.62 0.209 0.08 
Attention/memory 3.74 5.4 0.142 0.25 0.015 0.8 

GIT 1.84 3.1 0.101 0.42 0.363 0.00 
Urinary 6.32 9.1 0.123 0.33 0.261 0.03 
Sexual 2.11 3.8 0.211 0.08 0.362 0.00 

Miscellaneous 2.02 4.1 -0.06 0.52 0.182 0.11 
 

DISCUSSION 
We studied 100 patients with PD for non motor symptoms. 
Mean age of the patients was 61.32±9.6 years. Out of 100 
patients 62% were male and 46% were female. 
Preponderance of male was observed in studies like 
Chandrasekaran P et al. 14 and Ravan A et al..15 Majority 
of the patients (45%) were in the Cohen and Yahr stage 2 
followed by stage 3 (27%).  
In our study, Out of 100 patients, 96% patients had at least 
one non motor symptoms. Thus the prevalence of NMS 
was 96%. Similar findings were observed in P. Barone et 
al., 16 P. Martinez-Martin et al. 17 where prevalence was 
98%. In a study by Li et al. 18, they found an NMS 
prevalence rate of 100% in a cohort of 82 patients at a 
tertiary hospital in China.  
In our study, Most frequent non motor symptom was 
difficulty in falling asleep (55%) followed by urinary 
frequency (42%) and nocturia (37%). Memory impairment 
and light headedness was observed in 36% patients. Thus 
most frequently affected domain was sleep (61%) followed 
by urinary domain (59%). Mood and cognition was 
affected in 51% and attention and memory was affected in 
41%. Mean NMSS score in our study was 28.5 ±22.16. 
There was no significant difference in mean NMSS score 
of male and female (p>0.05). Most commonly observed 
NMS was difficulty in falling asleep (3.5± 4.4) followed 
by urinary urgency (3.5± 4.1). Most commonly affected 

domain was sleep with mean NMSS of 6.34±5.3 followed 
by urinary domain (6.32±9.1). Similar results were 
observed in Krishnan S et al., 19 where sleep was affected 
in 89% patients. Similarly, Chaudhuri et al. 20 sleep 
domain was most commonly affected in NMS. REM sleep 
behavioural disorder (RBD) is a parasomnia commonly 
seen in PD. In a second study, 57% of patients presenting 
to a sleep clinic with RBD had an underlying neurological 
disorder, and of those with PD, 52% had symptoms of 
RBD preceding the development of motor symptoms. 21 In 
constract to our study, nocturia, urinary urgency, 
constipation, and sadness were the most frequently 
reported NMS in a study by Martinez‐Martin P et al.17  In 
study by Shahrul Azmin et al.22 the most common reported 
NMS in the cohort were gastrointestinal symptoms. In a 
study by Cersosimo et al.23, they showed that the 
gastrointestinal symptoms reported to occur before the 
onset of motor symptoms were constipation in 87% of 
patients, defecatory dysfunction in 58.9%, and dry mouth 
in 20.5%. Difference in the results of frequent NMS in 
different studies is due to different study population, 
different study settings, different drugs used by the patients 
and different measurement tools. On analysing correlation 
of NMSS and duration of disease no significant correlation 
was found in any domain. Sexual domain was affected 
more over the duration of disease. On analysing correlation 
of NMSS with Hand Y stage we found significant 



Deepali Bhagwan Aendole, Anita Gaule 

MedPulse International Journal of Medicine, Print ISSN: 2550-7583, Online ISSN: 2636–4751 Volume 15, Issue 2, August 2020    Page 50 

correlation in sleep domain (p-0.00), GIT domain (p-0.00), 
sexual domain (p-0.00) and urinary domain (p-0.03). 
Similar results were seen in Cosentino et al. 24 where they 
observed With advancing HandY stage, the total number 
of NMS increases.  
Acknowledgement: Director of Bombay Hospital. 
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