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Introduction

Parkinson’s Disease (PD) is the second most common 
neurodegenerative disease in the world after Alzheimer’s Disease. 
Approximately, 5 million people around the world suffers from PD 
[1]. Non-motor symptoms of PD are found in all stages of PD and 
have a significant role in the impairment of quality of life. Previous 
study showed that non-motor symptoms of PD are frequently 
underdiagnosed by clinician [2]. In the early development of PD, 
Pain was one of the most disturbing symptoms, yet it is still poorly 
understood. The prevalence rate of pain in PD was estimated to be 
60% and was an early sign of development of PD even precedes the 
motor symptoms in the early years of the disease [3-5]. 

Persistent pain is highly prevalent and frequently causing 
disability in later life. It is most often linked to musculoskeletal  

 
causes, which involves multiple locations, and often occurs with 
other comorbidities [6]. 

PD is a progressive neurodegenerative disease that increases in 
prevalence with age. While high rates of individual comorbidities 
in people with PD have been reported, only few studies have 
systematically analysed the presence of multiple-system 
comorbidity in association to mobility. In other studies, comorbidity 
has been a predictor of mortality and negative clinical outcomes 
after hip fracture and acute myocardial infarction in the elderly. 
Some studies suggest that comorbidities are linked to increased 
risk of mortality in persons with PD [7-9].

Pain is a common complication after stroke and is associated 
with the presence of cognitive dysfunction, and impaired quality 
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of life. It frequently underdiagnosed and undertreated, despite the 
evidence that effective pain treatment may help improve function 
and increases quality of life. Previous studies also revealed the 
relationship between hypertension and PD, HT is associated with 
a more severe stages of PD, suggest that an optimal management 
of HT may help with PD symptoms [10,11]. Although, PD has been 
associated with stroke and also hypertension. the relationship 
between pain as non-motor symptom in PD and hypertension as 
well as stroke, remains unclear. In this study, we presented the 
prevalence of pain in PD and the relationship between type of pain 
and stroke as well as hypertension as comorbidities in PD patients.

Method

Study design

A cross sectional study was carried out from January 2018 to 
March 2018, 31 PD patients were recruited from the neurology 
department in Bethesda Hospital Yogyakarta using consecutive 
sampling. Subjects with inability to communicate well (e.g. history 
of dementia, aphasia) were excluded from this study. All subjects 
took their routine anti-parkinson medication (e.g. levodopa, 
pramipexole) for the PD medication as normally indicated. Written 
informed consent was obtained from all the subjects before 
the procedure began in accordance to the research guideline. 
This study has been approved by the Ethical Committee of Duta 
Wacana Christian University School of Medicine, protocol number 
547/C.16/FK/2017.

Data analysis

In the statistical analyses, subjects’ characteristics were 
analysed for descriptive statistics, including proportion of age, 
sex, and severity of the disease. Types and prevalence of pain were 
also reported descriptively. Bivariate analysis with chi-square was 
used to assess the relationship between type of pain and stroke as 
well as hypertension as comorbidities in PD patients. In this study 
SPSS software 21.0 was used for all statistical analyses. Statistical 
significance was measured at p<0.05 [10,11].

Pain assessment 

Pain was assessed using KPPS. This specific pain scale 
questionnaire has been validated to classify and assess various 
types of pain in PD patients. There are 14 questions consisted 
of 7 domains, each domain represented different subtype of 
pain modality: (1) musculoskeletal pain; (2) chronic pain; (3) 
fluctuation-related pain; (4) nocturnal pain; (5) oro-facial pain; (6) 
Discoloration, edema/swelling; and (7) radicular pain. Each Item 
scored by severity (0-3) multiplied by frequency (0-4), resulting in 
a subscore range from 0 to 12, with a total possible score range from 
0 to 168. The KPPS time frame is to assessed pain in the past month. 
For this study, we used this instrument to classify different types of 
pain in PD patients. The prevalence of each pain symptom assessed 
by the KPPS was calculated by considering an item score ≥ 1 to be 
the presence of that symptom and an item score of zero to be its 

absence. Furthermore, patients were divided into groups using the 
prevalence of each of the seven pain modalities (domains) assessed 
by the KPPS [9]. 

Comorbidities assessment

Comorbidities assessed in this study included hypertension 
and stroke. Hypertension was diagnosed based on the Joint 
National Committee on Prevention, Detection, Evaluation, and 
Treatment of High Blood Pressure- 8 (JNC 8) criteria. Hypertension 
was defined as systolic blood pressure 140mmHg or diastolic 
blood pressure90mmHg or consuming antihypertensive drugs 
or written in medical records. Cerebrovascular disease or stroke 
was diagnosed based on brain CT scan, interpreted by a neurologist 
or radiologist or written in medical records. Either subjects with 
history of ischemic or haemorrhagic stroke, both were interpreted 
as stroke in this study. Based on each comorbidity, subjects were 
differentiated into subjects with or without stroke and with or 
without hypertension.

Results

Thirty-one PD patients were enrolled for this study. Majority of 
the patients were >70 years old (45.1%), most of them are males 
(54.8%), and the most common severity level of disease was stage 
III Hoehn & Yahr (64.5%). As for the comorbidities, stroke (74.2%) 
was more common than hypertension (38.7%) in PD patients 
(Table 1).

Table 1: Clinical characteristics of PD patients.

Clinical 
Characteristics n=31 %

Age (years)

40-50 1 3.3

51-60 3 9.7

61-70 13 41.9

>70 14 45.1

Sex

Male 17 54.8

Female 14 45.2

Stage (H&Y)

I 0 0

II 9 29

III 20 64.5

IV 2 6.5

V 0 0

Comorbidities

Stroke

Yes 23 74.20%

No 8 25.80%

Hypertension

Yes 12 38.70%

No 19 61.30%
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Table 2: Different types of pain in PD patients.

Types of Pain n=31 %

Domain 1

Musculoskeletal pain 14 45.2

Domain 2

Chronic pain 5 16.1

Domain 3

Fluctuation-related pain 2 6.5

Domain 4

Nocturnal pain 8 25.8

Domain 5

Oro-facial pain 0 0

Domain 6

Discoloration, oedema/swelling 6 19.4

Domain 7

Radicular pain 8 25.8

There were different types of pain in patients with PD. Pain 
was present in over 22 patients (70.96%). The most common type 
of pain in PD patients was musculoskeletal pain with 14 patients 
(45.2%), followed by nocturnal pain (25.8%), radicular pain 
(25.8%), discoloration associated with oedema/swelling (19.4%), 
chronic pain (16.1%), fluctuation-related pain (6.5%) and the least 
was oro-facial pain (0%) (Table 2).

This study presented the relationship between pain types and 
stroke as well as hypertension. Based on different types of pain, 
revealed that the presence of musculoskeletal pain was correlated 
with stroke (OR: 0.18; 95% CI: 0.03-1.09; p=0.04, Chi-square test) 
(Table 3). Another type of pain also related with hypertension. 
Statistical analysis revealed that the presence of chronic pain was 
correlated with hypertension (OR: 3.71; 95% CI: 1.97-6.99; p=0.02, 
Chi-square test) (Table 4). In this study, the presence of other types 
of pain were not statistically significant with stroke as well as 
hypertension (p>0.05).

Table 3: Relationship between types of pain and stroke.

Types of Pain With Stroke Without Stroke OR 95% CI p-value

Domain 1

Musculoskeletal pain 8(25.8%) 6(19.4%) 0.18 0.03-1.09 0.04*

Domain 2

Chronic pain 4(12.9%) 1(3.2%) 1.47 0.14-15.55 0.75

Domain 3

Fluctuation-related 
pain 1(3.2%) 1(3.2%) 0.32 0.02-5.78 0.42

Domain 4

Nocturnal pain 6(19.4%) 2(6.5%) 1.06 0.17-6.74 0.95

Domain 6

Discoloration, edema/
swelling 3(9.7%) 3(9.7%) 0.25 0.04-1.63 0.13

Domain 7

Radicular pain 4(12.9%) 4(12.9%) 0.21 0.04-1.22 0.07

Table 4: Relationship between types of pain and hypertension.

Types of pain With 
Hypertension

Without 
Hypertension OR 95% CI p-value

Domain 1

Musculoskeletal pain 7(22.6%) 17(22.6%) 2.4 0.55-10.53 0.24

Domain 2

Chronic pain 5(16.1%) 0(0%) 3.71 1.97-6.99 0.02*

Domain 3

Fluctuation-related 
pain 1(3.2%) 1(3.2%) 1.64 0.09-28.90 0.73

Domain 4

Nocturnal pain 2(6.5%) 6(19.4%) 0.43 0.07-2.62 0.36

Domain 6

Discoloration, edema/
swelling 2(6.5%) 4(12.9%) 0.75 0.12-4.89 0.76

Domain 7

Radicular pain 3(9.7%) 5(16.1%) 0.93 0.18-4.90 0.93
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Discussion

This study presented that 22 PD patients (71.2%) were in pain 
at the time of tested. Prevalence of pain in PD patients is frequent, 
occurring from 30 to 85% of patients [12-15]. Other study also 
stated that the pain prevalence varies from 34% to 83%. The 
difference between the ranges of pain prevalence depend on the 
method that is used [3,12]. All the PD patients have received routine 
anti–Parkinson medication at the time of tested. According to the 
previous study, 94% of PD patients took prescribed medicines as 
treatment for the disease [14].

Most of the PD patients are >70 years old, which supports the 
previous study that stated PD occurrence is directly proportional 
to age progression [16]. Among the subjects, male gender is 
predominantly found. Males were 1.5 to 2 times more susceptible 
to PD [16]. However, this finding was not similar in other studies, 
which shows female predominance [15]. This difference could be 
related to other factors, such as different sample size and subjective 
nature of the pain itself [16]. The most common severity level of 
the disease was stage III Hoehn & Yahr. This result is similar with 
the previous studies, which shows that stage III of Hoehn & Yahr 
PD severity assessment is more generally found in PD patients [15-
18]. Stroke is the most commonly found comorbidity among the 
subjects. This result is similar with the previous study, that found 
stroke is more commonly found than hypertension [18].

The results in this study showed the most common type of pain 
in PD based on KPPS, in order, is domain 1, Musculoskeletal pain 
(45.2%); followed with domain 4, Nocturnal pain (25.8%); domain 
7, Radicular pain (25.8%); domain 6, Discoloration, edema/
swelling (19.4%); domain 2, Chronic pain (16.1%); domain 3, 
Fluctuation-related pain (6.5%); and domain 5, Oro-facial pain (0 
%). This data was similar with previous study about KPPS, where 
the most common type of pain was musculoskeletal pain (80.1%), 
followed by radicular pain (25.3%) in comparison with the controls 
(p<0.05) [13,19].

From this study, it is revealed that the presence of 
musculoskeletal pain in PD patients was correlated with stroke. 
Various factors contribute to the occurrence of the musculoskeletal 
pain, in relation to the underlying stroke, such as psychological, 
central and peripheral mechanisms, and autonomic input [20]. 
Previous study found that musculoskeletal pain was highly occurred 
in acute, sub-acute, and chronic stage of stroke [20]. Another study 
also stated that the stroke-related pain could be explained by the 
mechanism of NLRP3 inflammasome, by injuring the cerebral 
cortex, which eventually increasing the excitability of ventral basal 
neurons; and through creating lesion in thalamus, complimented 
with strengthening the inflammatory response of the microglia’s 
[21].

Statistical analysis revealed that the presence of chronic pain 
was correlated with hypertension. Previous study had found 

that decreased sensitivity to acute pain is associated with higher 
blood pressure [22]. In patients with chronic pain, an impairment 
in autonomic regulation, that involves baroreceptors and pain 
sensitivity, might be occurred [23].

Conclusion

Pain is a common non-motor symptom of PD and present in 
70.96% of the subjects. Patients that are 70 years old and older are 
found mostly in this study, with 45.1%. As much as 64.5% of total 
subjects were in stage III Hoehn and Yahr. Stroke (74.2%) was more 
common than hypertension (38.7%) in PD patient. Musculoskeletal 
pain (45.2%) was the most common type of pain in PD patients and 
significantly correlate with stroke (45.2%, p<0.05), while orofacial 
pain (0%) as the least common type of pain. Chronic pain was also 
correlated with hypertension (16.1%, p<0.05). This study showed 
that some types of pain were correlated with stroke as well as 
hypertension in PD.
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