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Abstract

Introduction

According to recent estimates, about 6.3 million people 
worldwide suffer from Parkinson’s disease  (PD).[1] While 
diagnostic criterion emphasizes motor symptoms, nonmotor 
symptoms  (NMS) are equally if not more debilitating to 
persons with PD. These NMS are sensory disturbance such 
as disturbance of smell, pain, and visual symptoms, fatigue, 
neuropsychiatric disturbances, autonomic dysfunction, and 
sleep disorders, and they adversely affect the quality of 
life (QoL) of these individuals.

Pain, an NMS, is one of the most common NMS, affecting up to 
30% to 83% of PD patients.[2] It is frequently under‑recognized 
and thus undertreated. Despite its high prevalence, it continues 
to be poorly treated and is also a key determinant of poor QoL. 
Pain in PD is usually noted on the side of the body that is either 
first or most affected by the disease, suggesting a relation to 
pathology in the basal ganglia.[3] Pain can also appear as a 
premotor feature and is therefore not recognized as a symptom 
of PD until motor manifestations appear. Some studies have 
indicated that pain symptoms in early and drug‑naïve PD 
patients are associated with severity of motor disability.[4] The 
etiology/localization of pain is varied. It may vary from pain 
resulting due to generalized rigidity to restless leg syndrome.

Several correlates of pain in PD have been described such as 
depression,[5] motor fluctuations,[6] severity of PD,[7] female 
gender,[2] etc., Attempts to rate or assess pain in PD have been 
made by many authors.[8] These include unified Parkinson’s 

disease rating scale  (UPDRS), visual analog scale, brief 
pain inventory,[9] McGill pain questionnaire,[10] DoPaMiP 
study questionnaire  (Douleur et maladie de Parkinson en 
Midi‑Pyrénées),[8] Marburg‑São Paulo‑Créteil questionnaire,[11] 
Douleur Neuropathique questionnaire  (DN‑4),[12] Pain 
DETECT,[13] etc., However, these have not been validated 
specifically for PD patients, nor in other languages apart from 
which they were initially developed. Recently, Movement 
Disorders Society  (MDS) has accepted pain scale devised 
under the stewardship of Chaudhuri et al.[14] named “King’s 
Parkinson’s Pain Scale,” which has been tested by investigators 
other than the original developer on PD patients. It has 
adequate clinometric properties and has been validated in 
French and Spanish languages as well.

We aimed to estimate the occurrence of pain in PD patients 
at our out‑patient clinic using King’s Parkinson’s Pain 
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Scale (KPPS) in Hindi language spoken by most patients in 
India and to validate it.

Methods

The primary aim of the study was to assess the frequency 
of pain among bilingual  (Hindi and English speaking) 
Indian persons with Parkinson’s disease using Hindi and 
English (original) versions of KPPS and to validate it.

Secondary objectives of our study were to: evaluate frequency, 
severity, and types of pain in Indian Parkinson’s patients using 
Hindi translation of KPPS and to test the association of pain 
in PD patients as assessed by KPPS with QoL, severity and 
stage of PD, gender, duration of PD, and presence of depression 
and anxiety.

The study was undertaken following International Conference 
on Harmonisation––Good Clinical Practice  (ICH GCP) 
guidelines after obtaining Institution Review and Ethics 
Committee approval and participants’ written informed 
consent.

For the study, we administered Hindi translation or original 
English version of KPPS to PD patients. The procedure of 
translation was followed as recommended.[15] The Hindi 
translation was done using simple Hindi words in general use. 
It was translated back in English by a bilingual neurologist who 
did not know about the scale. Two other neurologists looked at 
the Hindi translation and looked for any discrepancies in the 
meaning of the two versions (Hindi and English) of the scale 
and by mutual assent, corrections were made. The final version 
was sent to the original authors; they found some words which 
they thought were not appropriate as they thought they might 
go against the sensitivity of patients. Their suggestions were 
incorporated and sent back to them. After their approval, the 
final version was pretested on 8 PD patients. All found it easy 
to understand. Before going to patients for testing, it went 
through two rounds of discussion with the developers of the 
scale. The final version of Hindi translation was approved by the 
original developer of the scale. All the stakeholders, including 
8 persons with PD, their caregivers, and neurologists involved 
in treating patients with PD (n = 10) looked at final translation 
and confirmed its correctness and confirmed that no stakeholder 
felt any embarrassment or difficulty while filling the form.

Subsequently all consecutive nondemented bilingual (Hindi 
and English speaking) persons with PD, fulfilling Queen 
Square PD Brain Bank Clinical Diagnostic criteria of PD[16] 
irrespective of age, gender, age of onset of symptoms, and 
duration of disease were recruited to participate after obtaining 
informed consent. Patients confirmed the presence of pain, as 
declared in item 10 of the NMS questionnaire (NMSQuest)[17] 
were included in the test group, whereas those without pain 
were included in the control group.

Inclusion criteria
a.	 All consecutive nondemented  (MMSE score >/= 24) 

Indian bilingual PD patients satisfying the Queen Square 

PD Brain Bank criteria for the diagnosis of idiopathic 
PD[16] irrespective of age, gender, age of onset, duration 
of disease, severity of disease or drugs were included.

Exclusion criteria
a.	 Alternative or uncertain diagnosis of Parkinson’s or 

drug‑induced Parkinsonism.
b.	 Inability to give consent.
c.	 Dementia, as described above.
d.	 Diagnosis of disorders causing pain unrelated to PD (e.g., 

severe osteoarthritis/arthritis, malignancy, etc.

We administered KPPS in Hindi or English version in random 
order  (English first or Hindi first) to all the consenting 
participants if they had pain anywhere in the body after 
determining the presence of pain on NMS scale  (question 
no. 10).[17] The language to be tested on the first visit 
was chosen randomly using computer‑generated random 
numbers. Clinical and demographic data were collected in 
the PD format, routinely used in the out patient’s clinic. 
On the first visit, the following information was also 
collected: UPDRS  (Parts 1, 2, 3 and total),[18] Hospital 
Anxiety and Depression Scale  (HADS)—HADS‑Anxiety 
score and HADS‑Depression score, Parkinson’s Disease 
Questionnaire‑Short Form  (PDQ8),[19] European Quality of 
Life Scale (EQ‑5D),[20] and the Visual analogue scale for pain 
severity (VAS). After an interval of 10 ± 2 days, KPPS in the 
other language was administered (other than the language first 
used). All participants were asked to fill the pain scale alone 
or with the help of a caregiver. All the patients who had pain 
returned in 10+/−days. They were reminded on phone a few 
days in advance and an appointment was fixed. They all came 
within the time frame.

Data were entered and analyzed using Statistical package for 
Social Sciences version 24.0  (IBM, PASW Statistics, India 
Country office, Bangalore, India). The descriptive analysis 
including proportions, percentages, frequency distribution, 
and measures of central tendency was done. Chi‑square and 
Fischer’s exact test were applied to compare proportions and 
student’s t‑test was applied to compare means. KPPS score 
was correlated with demographic factors and other scores, 
and correlation coefficient was calculated. The agreement was 
tested by calculating the interclass coefficient (ICC) and by 
plotting the Bland–Altman plot.

Results

A total of 119 persons with PD were enrolled in the study 
from April 2016 to 1st April 2018. Demographic data are 
shown in Table 1. The mean age of the subjects at the time 
of enrolment was 64.34 (± 9.57) years (range: 32–80) years. 
The mean age of onset of symptoms was 56.59  (± 11.61) 
years, (range: 19–78 years). The most common Hoehn and 
Yahr stage was stage 2 seen in 42.85% cases (n = 51). Men 
formed 69.7% (n = 83) of the PD population. Table 1 shows 
the baseline clinical characteristics of the whole cohort. The 
mean duration of disease was 7.71 (± 5.55) years (range: 3 
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months–30 years) at the time of enrolment. Cognitive screening 
using MMSE showed the mean score of 26.65 ± 2.02 (range: 
24–30). The mean total UPDRS score was 29.4  ±  22.45. 
Initial mean improvement with dopaminergic treatment was 
63.28% (± 21.14, range: 15–100), while mean response to 
dopaminergic treatment at the time of enrolment was 54.79% 
(± 17.37, range: 10%–90%). Mean HADS‑Anxiety score 
was 7.73 ± 3.17, while mean HADS‑Depression score was 
8.53 (range: 2–17). The mean quality of life assessments 
using PDQ8 and EDQ5D were 7.87 ± 4.03 (range: 0–18) and 
3.92 ± 1.85 (range: 0–5), respectively.

Tremor was present in 63% participants  (n  =  75), whereas 
stiffness and slowness of activities of living were seen in 
58.8% (n = 70) and 90.8% (n = 108) participants, respectively. 
Other NMS like diminished smell were seen in 18.5% (n = 22), 
low volume speech in 55.5% (n = 41), gait disturbances in the 
form of freezing in 37% (n = 44) individuals, and falls were 
seen in 35.3%  (n  =  42) of individuals. Sleep disturbances 
in the form of difficulty in falling asleep were seen in 
24.4% (n = 29) of individuals; on the other hand, frequent 
awakenings from sleep was observed in 24.4% (n = 29), while 
restless leg syndrome was complained of by 12.6% (n = 15) 
participants [Table 2].

Sixty‑two out of 119 (52.1%) PD patients reported some form 
of pain. The common types of pain observed in our cohort 
were [Table 3] musculoskeletal pain (pain around the joints) 
in 74.19% (n = 46) patients, radicular pain in 66.12% (n = 41), 
nocturnal pains in 59.67%  (n  =  37), chronic pain in 

41.93% (n = 26), and fluctuation related pain in 41.93% (n = 26) 
in the form of pain during choreoathetotic  (dyskinesia) 
movements in 11.29% (n = 7), pain due to off period dystonias 
in another 11.29% (n = 7), and generalized “off” period pain 
in 19.35%  (n  =  12). Other, less common pains were pain 
related to edema/swelling in 20.96% (n = 13) and the least 
common type of pain was orofacial pain which was seen in 
only 9 patients (14.28%).

The mean total KPPS score of the whole cohort was 
16.02 ± 10.57  (range: 2–54). The mean KPPS scores were 
significantly higher in women as compared to men (mean score: 
20.13 ± 11.487 vs. 13.42 ± 9.173, P = 0.014) [Table 4] and had 
a weak correlation with severity of disease (UPDRS parts 2 
and 4). KPPS scores correlated positively with UPDRS part 2 
score (r = 0.27) and UPDRS part 4 score (r = 0.25) [Table 5]. 
ICC between the Hindi and English versions of KPPS 
was 0.835, while Bland–Altman analysis showed 96.7% 
agreement suggesting a very good correlation between the 
two languages [Figures 1 and 2].

Demographic and clinical characteristics of patients 
with and without pain showed no significant difference 
between mean ages  (P  =  0.58), MMSE scores  (P  =  0.94), 
duration of symptoms  (P  =  0.07), and age of onset of 
symptoms (P = 0.53) [Tables 2 and 6].

Table 1: Baseline clinical characteristics of all study 
participants

Variables n Mean Range
Mean age ±(years) 119 64.34±9.57 32-80
Mean age at onset ±SD 
(years)

119 56.59±11.61 19-78

Mean duration of 
PD±SD (years)

119 7.71±5.55 3 months-30 
years

% men 119 Men (n=83) 
69.74%

UPDRS part 1 119 2.02±2.5 0-12
UPDRS part 2 119 10.39±7.75 0-39
UPDRS part 3 119 15.89±13.79 0-65
UPDRS part 4 119 1.14±2.55 0-17
UPDRS total 119 29.44±22.45 0-107
MMSE 117 26.65±2.02 24-30
Initial % response to 
dopaminergic meds. 119 63.28±21.14 15%-100%

Current % response to 
dopaminergic meds. 119 54.79±17.37 10%-90%

H and Y 119 2.27±0.92 1-5
HADS-Anxiety score 119 7.73±3.17 0-16
HADS-Depression 
score

119 8.53±3.16 2-17

PDQ8 92 7.87±4.03 0-18
EQ5D 92 3.92±1.85 0-5
KPPS Score 62 16.02±10.57 2-54

Figure 1: Scatterplot showing the correlation between KPPS Score (English 
Version) and KPPS Score  (Hindi Version). Individual points represent 
individual cases. The blue trendline represents the general trend of 
correlation between the two variables. The shaded gray area represents the 
95% confidence interval of this trendline. There was a strong correlation 
between KPPS Score (English Version) and KPPS Score (Hindi Version), 
and this correlation was statistically significant  (Interclass Correlation 
Coefficient = 0.84, P = <0.001)
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Table 2: Comparison of clinical characteristics of patients with and without pain

S. No. Variables PD patients with pain PD patients without pain Total P (Chi-Square)

n %age n %age n %age
1 Sex

Male 38 61.3% 45 78.9% 83 69.7% 0.03
Female 24 38.7% 12 21.1% 36 30.3%

2 Tremor
Yes 40 64.5% 35 61.4% 75 63.0% 0.72
No 22 35.5% 22 38.6% 44 37.0%

3 Stiffness
Yes 35 56.5% 35 61.4% 70 58.8% 0.58
No 27 43.5% 22 38.6% 49 41.2%

4 Slowness
Yes 57 91.9% 51 89.5% 108 90.8%
No 5 8.1% 6 10.5% 11 9.2% 0.64

5 Difficulty falling asleep
Yes 20 32.3% 9 15.8% 29 24.4% 0.03
No 42 67.7% 48 84.2% 90 75.6%

6 Frequent awakenings from sleep
Yes 21 33.9% 8 14.0% 29 24.4% 0.01
No 41 66.1% 49 86.0% 90 75.6%

7 Diminished Smell
Yes 17 27.4% 5 8.8% 22 18.5% 0.009
No 45 72.6% 52 91.2% 97 81.5%

8 Low Volume Speech
Yes 40 64.5% 26 45.6% 66 55.5% 0.03
No 22 35.5% 31 54.4% 53 44.5%

9 Freezing
Yes 29 46.8% 15 26.3% 44 37.0% 0.02
     No 33 53.2% 42 73.7% 75 63.0%

10 Falls
Yes 31 50.0% 11 19.3% 42 35.3% 0.001
No 31 50.0% 46 80.7% 77 64.7%

11 RLS
Yes 11 17.7% 4 7.0% 15 12.6% 0.07
No 51 82.3% 53 93.0% 104 87.4%

Certain clinical features differed between PD patients with pain 
and those without pain.   These were gender, H and Y stage, and 
UPDRS (parts 3, 4 and total scores). Women were in higher 
number in group with pain vs. those without pain (38.1% vs 
21.1%, P = 0.03). The m  ean H and Y stage was higher in 
patients with pain (P = 0.02); UPDRS (3, 4 and Total) scores 
were higher in patients with pain vs. those without (P = 0.01, 
0.03, and 0.01, respectively). On the other hand, UPDRS parts 
1 and 2 did not reach a statistically significant difference.

Among NMS, i.e., difficulty falling asleep (P = 0.01), frequent 
awakenings from sleep (P = 0.01), subjective diminished smell 
sensation (P = 0.003) and subjective diminished volume of 
speech volume (P = 0.02), freezing of gait  (P = 0.03), and 
falls  (P  =  0.001) were significantly more common in PD 
patients with pain as compared to those without pain. Both 
initial response to levodopa and current response to levodopa 
were significantly lower in patients with pain (P = 0.03 and 
0.04, respectively) as compared to those without pain.

Figure 2: Bland–Altman plot comparing the mean of two measures (X‑axis) 
to the difference between the two measures  (Y‑axis). The blue line 
represents the mean of the difference between the two measures, and the 
red lines represent the limits of agreement (mean ± 2SD of difference). 
Ideally, less than 5% of the observations should lie outside the limits of 
agreement. There was 96.7% agreement between the two measures, 
that is, 96.7% of the observations had a difference which was within the 
limits of agreement (±10.58)
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Discussion

The primary aims of the study were to assess frequency and 
types of pain among Indian Parkinson’s disease patients using 

Hindi translation of KPPS and to validate the Hindi version 
in Indian PD patients.

In our cohort, more than half  (52.1%) of persons with PD 
reported pain anywhere in the body. Although the mean age 
was 64.34 years, not different from many series, more of the 
patients had early‑stage PD (H and Y stage 2 or less). Other 
authors have reported a much higher prevalence of pain in PD 
patients ranging from 70.3% to 88.6%.[21‑23] Our results are 
similar to a review of the prevalence of pain among persons 
with PD, i.e., 59.7%.[24] Our study results are similar to a 
systematic review which cited the prevalence of pain 67.6%.[25]

Over‑all the most common type of pain in our PD patients 
was musculoskeletal pain (74.19%) while orofacial pain was 
least common (14.28%) (n = 9). A similar pattern is reported 
by other authors as well.[20,22,23,26]

This is responsive to modification of dopaminergic dose and 
the result is very gratifying after identifying this pain and 
treating it.

The mean total KPPS score in our study was 16.02 ± 10.57, 
which was significantly higher in women. KPPS score in our 
cohort was similar to that in the cohort of 314 PD patients 
reported by Rodrıguez‑Violante et al.[22] They also observed 
higher KPPS score in women as compared to men, a finding 
also reported by other authors.[27,28]

Risk factors of pain in PD are reported as female gender,[2] disease 
severity,[7] presence of depression,[29] sleep disturbances,[20] 
and motor fluctuations/dyskinesias.[30] We also observed pain 
significantly more commonly in women, (P‑0.03). Additional 

Table 3: Types of pain in PD patients as measured by KPPS

S. No Domain n Percentage Mean SD Range
Domain 1: musculoskeletal pain
1. Pain around joints 46 74.19% 4.13 3.38 0-12
Domain 2: chronic pain 
2 Pain deep within the body 19 30.64% 1.56 2.60 0-8
3 Pain related to internal organ 7 11.29% 0.73 2.49 0-12
Domain 3: fluctuation-related pain
4 Dyskinetic pain 7 11.29% 0.35 1.32 0-9
5 “Off” dystonia in a region 3 7 11.29% 0.44 1.51 0-9
6 Generalized “off” period pain 12 19.35% 1.05 2.61 0-12
Domain 4: nocturnal pain
7 PLM or RLS-associated pain 15 24.19% 0.58 1.26 0-6
8 Pain while turning in bed 22 35.48% 1.98 3.35 0-12
Domain 5: Orofacial pain
9 Pain when chewing 4 6.45% 0.13 0.59 0-4
10 Pain due to grinding teeth 2 3.22% 0.06 0.40 0-3
11 Burning mouth syndrome 3 4.83% 0.21 1.08 0-6
Domain 6: discoloration; edema/swelling
12 Burning pain in the limbs 8 12.9% 0.68 2.15 0-12
13 Lower abdominal pain 5 8.06% 0.29 1.18 0-6
Domain 7: radicular pain
14 Shooting pain/pins and needles 41 66.12% 3.82 3.49 0-12
15. Total Score 62 100% 16.02 10.57 2-54

Table 5: Correlation of KPPS scores with various factors

Variable KPPS Total 

r (Correlation coefficient) P
Age 0.18 0.167
Duration of PD 0.09 0.467
Age of Onset of PD 0.10 0.440
UPDRS Part 1 0.05 0.698
UPDRS Part 2 0.27 0.037
UPDRS Part 3 0.16 0.228
UPDRS Part 4 0.25 0.046
UPDRS Total 0.21 0.08
H and Y Score 0.01 0.937
HADS-Anxiety score 0.20 0.114
HADS-Depression score 0.25 0.051
PDQ8 0.05 0.674
PDQ5 0.05 0.679
MMSE -0.13 0.304

Table 4: Comparison of total KPPS score between men 
and women

SEX n Mean Std. 
Deviation

P 
(t-test)

KPPS Total 
scores

Male 38 13.42 9.173 0.014
Female 24 20.13 11.487
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Table 6: Comparison of demographic and descriptive parameters between PD patients with pain and without pain

Variables PD patients with pain (n=62) PD patients without pain P Students t-test

mean SD Mean SD
Age 64.79 9.81 63.82 9.37 0.58
Duration of PD 8.57 6.17 6.74 4.63 0.07
Age at onset 55.97 11.98 57.29 11.24 0.53
UPDRS Part 1 2.11 2.17 1.91 2.85 0.66
UPDRS Part 2 11.43 6.94 9.21 8.49 0.12
UPDRS Part 3 18.75 14.42 12.68 12.41 0.01
UPDRS Part 4 1.62 3.15 0.61 1.47 0.03
Total UPDRS 33.68 22.49 24.84 21.67 0.03
%age efficacy of LD in early part of disease 59.44 18.97 67.46 22.70 0.03
%age efficacy of LD in current stage 51.69 15.71 58.16 18.58 0.04
H and Y 2.44 0.83 2.07 0.99 0.02
Anxiety 8.11 3.78 7.30 2.25 0.16
Depression 8.90 3.68 8.11 2.40 0.17
PDQ8 8.02 4.04 7.57 4.06 0.61
EDQ5 4.35 1.67 3.03 1.92 0.01
MMSE 25.44 3.78 25.50 4.27 0.94

factors associated with pain in our cohort of PD patients were 
disease severity (H and Y stage), UPDRS Score (parts 3, 4, and 
total), presence of freezing and falls, difficulty falling asleep, 
frequent awakenings from sleep, and diminished smell and 
speech volume.

Another observation in our study, not so far reported was 
that those PD patients who reported pain had a poorer initial 
response to dopaminergic therapy and continued to have 
poorer response even at the time of enrolment in the study. It 
may be possible that these patients have lower dopaminergic 
responsiveness and, hence, pain which is also due to low 
dopaminergic level does not respond to dopaminergic 
replacement. We at the moment are unable to explain the reason 
for this difference. We also believe that this fact may be due 
to other neurotransmitters operative in these patients such as 
endorphins or substance P, etc.

The Hindi and English version scores of the KPPS questionnaire 
showed excellent correlation  (ICC of 0.835, while Bland–
Altman analysis showed 96.7% agreement) providing a good 
validation for the Hindi translation of the KPPS scale.

To conclude, pain is a common and frequently underreported 
NMS of PD. Early identification and management is very 
gratifying and can significantly improve the QoL in PD 
patients. KPPS is an easy to use tool for characterization, 
scoring, and follow‑up of pain in these people and as our study 
shows, Hindi version has a very good agreement with the 
original English version. This will allow this scale in Indian 
PD patients for wider use.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References
1.	 Baker  MG, Graham  L. The journey: Parkinson’s disease. BMJ 

2004;329:611‑4.
2.	 Beiske AG, Loge  JH, Rønningen A, Svensson E. Pain in Parkinson’s 

disease: Prevalence and characteristics. Pain 2009;141:173‑7.
3.	 Schestatsky  P, Kumru  H, Valls‑Solé J, Valldeoriola  F, Marti  MJ, 

Tolosa E, et al. Neurophysiologic study of central pain in patients with 
Parkinson disease. Neurology 2007;69:2162‑9.

4.	 Müller B, Larsen  JP, Wentzel‑Larsen  T, Skeie  GO, Tysnes OB; 
Parkwest Study Group. Autonomic and sensory symptoms and signs in 
incident, untreated Parkinson’s disease: Frequent but mild. Mov Disord 
2011;26:65‑72.

5.	 Rana AQ, Qureshi ARM, Rahman N, Mohammed A, Sarfraz Z, Rana R. 
Disability from pain directly correlated with depression in Parkinson’s 
disease. Clin Neurol Neurosurg 2017;160:1‑4.

6.	 Tinazzi M, Del Vesco C, Fincati E, Ottaviani S, Smania N, Moretto G, 
et  al. Pain and motor complications in Parkinson’s disease. J Neurol 
Neurosurg Psychiatry 2006;77:822‑5.

7.	 Zambito Marsala  S, Tinazzi  M, Vitaliani  R, Recchia  S, Fabris  F, 
Marchini C, et al. Spontaneous pain, pain threshold, and pain tolerance 
in Parkinson’s disease. J Neurol 2011;258:627‑33.

8.	 Perez‑Lloret S, Ciampi de Andrade D, Lyons KE, Rodríguez‑Blázquez C, 
Chaudhuri KR, Deuschl G, et al. Rating scales for pain in Parkinson’s 
disease: Critique and recommendations. Mov Disord Clin Pract 
2016;3:527‑37.

9.	 Tan G, Jensen MP, Thornby JI, Shanti BF. Validation of the Brief Pain 
Inventory for chronic nonmalignant pain. J Pain 2004;5:133‑7.

10.	 Melzack  R. The McGill Pain Questionnaire: Major properties and 
scoring methods. Pain 1975;1:277‑99.

11.	 Mylius  V, Ciampi de Andrade  D, Cury  RG, Teepker  M, Ehrt  U, 
Eggert KM, et al. Pain in Parkinson’s disease: Current concepts and a 
new diagnostic algorithm. Mov Disord Clin Pract 2015;2:357‑64.

12.	 Bouhassira D, Attal N, Alchaar H, Boureau F, Brochet B, Bruxelle  J, 
et  al. Comparison of pain syndromes associated with nervous or 
somatic lesions and development of a new neuropathic pain diagnostic 
questionnaire (DN4). Pain 2005;114:29‑36.

13.	 Freynhagen  R, Baron  R, Gockel  U, Tölle TR. painDETECT: A  new 
screening questionnaire to identify neuropathic components in patients 
with back pain. Curr Med Res Opin 2006;22:1911‑20.

14.	 Chaudhuri KR, Rizos A, Trenkwalder C, Rascol O, Pal S, Martino D, 
et  al.; EUROPAR and the IPMDS Non Motor PD Study Group. 
King’s Parkinson’s disease pain scale, the first scale for pain in PD: An 
international validation. Mov Disord 2015;30:1623‑31.



Behari, et al.: Pain assessment in Indian PD patients

 Annals of Indian Academy of Neurology  ¦  Volume 23  ¦  Issue 6  ¦  November-December 2020780

15.	 Guillemin  F, Bombardier  C, Beaton  D. Cross‑cultural adaptation of 
health‑related quality of life measures: Literature review and proposed 
guidelines. J Clin Epidemiol 1993;46:1417‑32.

16.	 Hughes  AJ, Daniel  SE, Kilford  L, Lees  AJ. Accuracy of clinical 
diagnosis of idiopathic Parkinson’s disease: A  clinico‑pathological 
study of 100 cases. J Neurol Neurosurg Psychiatry 1992;55:181‑4.

17.	 Chaudhuri KR, Martinez‑Martin  P, Schapira AH, Stocchi  F, Sethi K, 
Odin  P, et  al. International multicenter pilot study of the first 
comprehensive self‑completed nonmotor symptoms questionnaire for 
Parkinson’s disease: The NMSQuest study. Mov Disord 2006;21:916‑23.

18.	 Goetz  CG, Tilley  BC, Shaftman  SR, Stebbins  GT, Fahn  S, 
Martinez‑Martin  P, et  al. Movement Disorder Society‑sponsored 
revision of the Unified Parkinson’s Disease Rating Scale (MDS‑UPDRS) 
scale presentation and clinimetric testing results. Mov Disord 
2008;23:2129‑70.

19.	 Jenkinson C, Fitzpatrick R, Peto V, Greenhall R, Hyman N. The PDQ‑8: 
Development and validation of a short‑form Parkinson’s disease 
questionnaire. Psychol Health 1997;12:805‑14.

20.	 EuroQol Group. EuroQol‑a new facility for the measurement of 
health‑related quality of life. Health Policy 1990;16:199‑208.

21.	 Silverdale  M, Kobyleckia  C, Kass‑Iliyyaa  L, Martinez‑Martin  P, 
Lawton M, Cotterill S, et al. A detailed clinical study of pain in 1957 
participants with early/moderate Parkinson’s disease. Parkinsonism 
Relat Disord 2018;56:27‑32.

22.	 Rodríguez‑Violante  M, Alvarado‑Bolaños A, Cervantes‑Arriaga  A, 
Martinez‑Martin  P, Rizos  A, Chaudhuri  KR. Clinical determinants 
of Parkinson’s disease‑associated pain using the King’s Parkinson’s 
disease pain scale. Mov Disord Clin Pract 2017;4:545‑51.

23.	 de Mattos  DC, Meziat Filho  NA, Pedron  CA, Vasconcellos  LF, 
Nogueira  LAC, de Oliveira  LAS. Pain characteristics and their 
relationship with motor dysfunction in individuals with Parkinson 
disease‑A cross‑sectional study. Pain Pract 2019;19:732‑9.

24.	 Rana  AQ, Kabir  A, Jesudasan  M, Siddiqui  I, Khondker  S. Pain in 
Parkinson’s disease: Analysis and literature review. Clin Neurol 
Neurosurg 2013;115:2313‑7.

25.	 Broen MP, Braaksma MM, Patijn J, Weber WE. Prevalence of pain in 
Parkinson’s disease: A systematic review using the modified QUADAS 
tool. Mov Disord 2012;27:480‑4.

26.	 Martinez‑Martin  P, Manuel Rojo‑Abuin  J, Rizos  A, 
Rodriguez‑Blazquez C, Trenkwalder C, Perkins L. KPPS, EUROPAR 
and the IPMDS Non Motor PD Study Group. Distribution and impact on 
quality of life of the pain modalities assessed by the King’s Parkinson’s 
disease pain scale. NPJ Parkinsons Dis 2017;3:8.

27.	 Barone P, Antonini A, Colosimo C, Marconi R, Morgante L, Avarello TP, 
et  al.; PRIAMO study group. The PRIAMO study: A  multicenter 
assessment of nonmotor symptoms and their impact on quality of life in 
Parkinson’s disease. Mov Disord 2009;24:1641‑9.

28.	 Müller T, Muhlack S, Woitalla D. Pain perception, pain drug therapy and 
health status in patients with Parkinson’s disease. Neuroepidemiology 
2011;37:183‑7.

29.	 Ehrt U, Larsen JP, Aarsland D. Pain and its relationship to depression in 
Parkinson disease. Am J Geriatr Psychiatry 2009;17:269‑75.

30.	 Lim SY, Farrell MJ, Gibson SJ, Helme RD, Lang AE, Evans AH. Do 
dyskinesia and pain share common pathophysiological mechanisms in 
Parkinson’s disease? Mov Disord 2008;23:1689‑95.


