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Purpose: To assess Parkinson’s disease (PD)-related pain using the Chinese translation of King’s Parkinson’s disease Pain Scale
(KPPS).
Patients and Methods: A cohort of 200 patients with primary PD was recruited for this study. Their demographic and clinical
features, including age, disease duration, levodopa equivalent daily dose (LEDD), and scores on the Unified Parkinson’s Disease
Rating Scale-III (UPDRS III), Hoehn-Yahr Scale (H&Y), Mini-Mental State Examination (MMSE), Activities of Daily Living Scale
(ADL), Hamilton Depression Rating Scale (HAMD), Hamilton Anxiety Rating Scale (HAMA), Pittsburgh Sleep Quality Index
(PSQI), Visual Analogue Scale (VAS) and KPPS, were recorded.
Results: The prevalence of PD-related pain was 44.5%. Among the patients with PD-related pain, the average KPPS score was 41.2 ±
26.8. Pain was most commonly located in the lower limbs (60.7%), upper limbs (22.5%) and waist (21.3%). The most common pain
type was musculoskeletal pain (68.5%). Compared with the PD group without pain, the PD group with pain had a longer disease
duration (p = 0.022), higher LEDD (p = 0.008), higher UPDRSIII score (p = 0.018), higher H&Y stage (p = 0.003), higher HAMD
score (p < 0.001), higher HAMA score (p < 0.001), lower ADL score (p = 0.046) and higher PSQI score (p < 0.001). PD-related pain
was correlated with the H&Y stage and the PSQI score (p < 0.05). Cut-off points of 0, 34, and 70 were obtained to discriminate pain
severity levels between no pain, mild, moderate, and severe pain, respectively.
Conclusion: Chinese version of KPPS is not only an easy tool for characterization and scoring of pain in PD patients but also has the
ability to distinguish between different levels of pain severity.
Keywords: Parkinson’s disease, pain, clinical characteristics, King’s Parkinson’s disease Pain Scale

Introduction
Parkinson’s disease (PD) is a chronic and progressive neurodegenerative disorder characterized by motor symptoms of
resting tremor, rigidity, bradykinesia, and postural instability. In recent years pain is increasingly recognized as a
prevalent and troublesome non-motor symptom that negatively affects the quality of life in individuals with PD.1,2

PD-related pain is classified into five categories with different pathophysiologies including musculoskeletal, neuropathic
radicular, dystonia-related, akathitic discomfort, and primary central parkinsonian pain, which can coexist in the same
individual.3–5 In addition, there are studies classified PD-related pain using an anatomy-based classification or a
syndrome-based classification recently.6,7

About 40–85% of the patients with PD suffer from various types of pain,6,8,9 however, most of them do not receive
appropriate and regular analgesic treatment because it is poorly understood and the amount of pain is not accurately
measured.10,11 Before the King’s Parkinson’s disease Pain Scale (KPPS) was published as the first disease-specific scale
to assess pain in PD, most of the descriptive data on pain in PD was obtained using non-disease-specific assessment
tools.12

KPPS has already been used as a reliable tool available in English language to assess various types of PD-related
pain.9 However, based on the suggestion of KPPS developers, more studies are needed in other languages to better
generalize the results and make more use of this scale. Recently, a validated version in German, French, Spanish,
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Turkish, Hindi, Persian, and Bulgarian were published.11,13–16 Questionnaires or studies on the reliability and validity of
KPPS assessing PD-related pain in Chinese language do not exist. In present study we aimed to estimate the occurrence
of pain in PD patients using KPPS in Chinese language and to validate it.

Materials and Methods
Participants
Our cross-sectional and observational study included 200 PD patients who attended the Department of Neurology at the
First Affiliated Hospital of Nanchang University between March 2018 and March 2021. All subjects from both the
outpatient department and the ward were examined by experienced neurologists and met the Movement Disorder Society
(MDS) Clinical Diagnostic Criteria for Parkinson’s disease (MDS-PD Criteria).17 Individuals with atypical or secondary
parkinsonism, pain with known causes, on analgesic therapeutics due to other diseases or a history of neurosurgery were
excluded. Moreover, those with parkinsonian syndromes, including progressive supranuclear palsy, multiple system
atrophy and corticobasal degeneration, as well as those with serious medical diseases and psychological illness, were also
excluded. Written informed consent was obtained from all subjects before participation in the study. This study was
conducted in accordance with the Declaration of Helsinki and approved by the Ethics Committee of the First Affiliated
Hospital of Nanchang University.

Clinical Assessment Protocol
The demographic features and clinical data, including age, sex, disease duration and use of anti-Parkinson medication,
were collected by movement disorder specialists using a standard questionnaire during face-to-face interviews. The
Unified Parkinson’s Disease Rating Scale (UPDRS) part III was used to assess motor disability, and the Hoehn-Yahr
(H&Y) scale was used to establish disease severity. The KPPS and Visual Analogue Scale (VAS) were used to assess
pain symptoms. The Mini-Mental State Examination (MMSE) was used to evaluate global cognitive function. In
addition, affective disorders were assessed with the Hamilton Depression Rating Scale (HAMD) and the Hamilton
Anxiety Rating Scale (HAMA). The Pittsburgh Sleep Quality Index (PSQI) was used to assess the sleep quality of the
patient, and the quality of the activities of daily life scale (ADL) was used to assess the ability to perform daily activities.

Statistical Analysis
Statistical analysis was performed with the Statistical Package for the Social Sciences version 23.0 (SPSS, Chicago, IL,
USA). Measurement data are presented as the mean ± standard deviation. The homogeneity of variance of the variables
was assessed by Levene’s test. Differences in demographic and clinical characteristics between groups were analysed
using independent two tailed t-tests. The enumeration data were expressed as the rate (%), and the chi-squared test was
used for comparisons between groups. KPPS score was correlated with demographic factors and other scores, and
correlation coefficient was calculated. Multiple logistic regression analysis was used to assess the risk factors. Receiver
operating characteristic (ROC) curve analysis was applied to determine the optimal cut-off points of the total score of
KPPS for different pain severity levels and p values of <0.05 were considered statistically significant.

Results
Characteristics of the Sample
A total of 200 patients were recruited for this study. Of these patients, 108 (54%) patients were male, and 92 (46%) were
female. Table 1 shows the demographic data and baseline clinical characteristics of the whole cohort. There were 89
(44.5%) patients with pain and 111 (55.5%) patients without pain, so the prevalence of pain in PD was 44.5%.

Pain Types
Among the 89 patients of PD with pain, 54 (60.7%) reported pain located in the lower limbs, 20 (22.5%) reported pain
located in the upper limbs, 19 (21.3%) reported pain located in the waist, 9 (10.1%) reported pain located in the joints, 8
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(9%) reported pain located in the back, 6 (6.7%) reported pain located in the shoulder and neck, and 2 (2.2%) reported
pain located in the head. Twenty-four patients (27%) reported pain in two or more locations.

The range of the total KPPS score was 5–134 points, with an average of 41.2±26.8 points. The specific findings are
shown in Table 2. According to the Ford classification, 55 (61.8%) patients had musculoskeletal pain, 24 (27%) patients
had dystonia-related pain, 13 (14.6%) patients had neuropathic radicular pain, 9 (10.1%) patients had central pain, 5
(5.6%) patients had akathitic discomfort, and 17 (19.1%) patients had two types of pain. Twenty-four (27%) patients with
PD-related pain were treated with analgesics.

Effects of Pain on Motor and Non-Motor Symptom
Between-group comparisons of gender, age, course of disease, equivalent daily dose of levodopa, motor symptoms and
non-motor symptoms are shown in Table 3. There were no significant differences regarding gender and age between the

Table 1 Baseline Clinical Characteristics of All Study Participants (n=200)

Mean±SD Range

Age, years 64.61±10.16 33–84
Disease duration, years 4.71±3.68 0.17–18

LEDD, mg/d 461.29±244.49 0–1660

UPDRS III score 23.43±7.57 8–47
H&Y 2.38±0.96 1–5

MMSE score 25.66±2.93 13–30

HAMD score 18.75±8.50 2–42
HAMA score 14.02±5.21 2–31

ADL score 78.03±19.55 0–100
PSQI score 8.72±5.40 1–20

Note: Dose conversion: 100 mg levodopa = l mg pergolide = 10 mg bromocriptine = 50 mg piribedil = l mg pramipexole = 10 mg selegiline.
Abbreviations: LEDD, levodopa equivalent daily dose; UPDRS-III, Unified Parkinson’s Disease Rating Scale III; H&Y, Hoehn and Yahr
Scale; PD, Parkinson’s disease; MMSE, Mini Mental State Examination; HAMD, Hamilton Depression Rating Scale; HAMA, Hamilton
Anxiety Rating Scale; ADL, Activities of Daily Living; PSQI, Pittsburgh Sleep Quality Index.

Table 2 Types of Pain in PD Patients as Measured by KPPS

S. No Domain n Percentage Mean±SD Range

Domain 1: musculoskeletal pain 61 68.5% 5.31±3.02 0–12

Domain 2: chronic pain 41 46.1% 3.91±4.83 0–19

Central pain 40 44.9% 3.00±3.34 0–12
Visceral pain 13 14.6% 0.81±1.86 0–9

Domain 3: fluctuation related pain 60 67.4% 11.80±8.21 0–36

Dyskinetic pain 60 67.4% 4.57±3.14 0–12
“Off” period dystonia 57 64.0% 3.85±2.77 0–12

“Off” period pain 54 60.7% 3.38±2.85 0–12

Domain 4: nocturnal pain 58 65.2% 8.59±6.47 0–24
Restless leg syndrome 54 60.7% 4.20±3.36 0–12

Pain related to difficulty turning in bed 52 58.4% 4.40±3.69 0–12

Domain 5: orofacial pain 23 25.8% 2.20±4.08 0–24
Pain when chewing 4 4.5% 0.35±1.55 0–9

Grinding their teeth during night 3 3.4% 0.25±1.54 0–12

Burning mouth syndrome 23 25.8% 1.60±2.55 0–12
Domain6: discoloration; edema/swelling 51 57.3% 4.80±4.99 0–24

Burning pain in limbs 49 55.1% 3.26±3.01 0–12

Generalized lower abdominal pain 21 23.6% 1.53±2.63 0–12
Domain 7: radicular pain 54 60.7% 4.48±3.34 0–12

Total Score 89 100% 41.2±26.8 5–134
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groups; however, PD patients with pain had longer disease duration (p=0.022) and a higher levodopa equivalent daily
dose (p=0.008) than patients without pain.

The PD with pain group had a higher UPDRSIII score (p=0.018) and higher H&Y stage (p=0.003), suggesting that
patients with PD-related pain had more severe motor disorders and conditions. HAMD and HAMA scores were higher in
the PD with pain group (p<0.001), suggesting that these patients were more prone to mood disorders such as anxiety and
depression. In addition, PSQI scores were higher (p<0.001) and ADL scores were lower (p<0.046) in the PD with pain
group, suggesting that these patients had worse sleep quality and lower daily living ability. However, there was no
significant difference in MMSE scores between the two groups (p>0.05).

Risk Factors for Pain
The mean KPPS scores had a weak correlation with LEED (r = 0.212). KPPS scores correlated positively with UPDRS
III score (r = 0.521), H&Y (r = 0.644), MMSE score (r = −0.425), HAMD score (r = 0.467), HAMA score (r = 0.485),
ADL score (r = −0.611) and PSQI score (r = 0.533) (Table 4).

Multiple logistic regression analysis showed that PD-related pain was associated with H&Y stage [mild (OR=1.000),
moderate (OR=2.394, 95% CI: 1.281–4.473, p=0.006), severe (OR=3.184, 95% CI: 1.128–8.986, p=0.029) and PSQI
scores (OR=2.068, 95% CI: 1.129–3.786, p=0.019)]. After adjusting for confounding factors, H&Y stage and PSQI were
shown to be risk factors for PD-related pain (Table 5).

KPPS Cut-Off Points
Table 6 shows the validity parameters acquired from ROC analysis for the total score of KPPS in separate pain severity
levels. The cut-off point to discriminate no pain from mild pain was more than 0 (sensitivity = 100% and specificity =
100%). A cut-off point greater than 34 (sensitivity = 92.30% and specificity = 92.32%) and greater than 70 (sensitivity =
100% and specificity = 76.93%) was obtained to distinguish mild pain from moderate pain, and moderate pain from
severe pain, respectively.

Discussion
The aim of the present study was to assess types and frequency of PD-related pain using Chinese translation of KPPS and
to validate the Chinese version in Chinese PD patients. We also compared the clinical characteristics between PD patients

Table 3 Demographic and Clinical Characteristics of Parkinson’s Disease (PD) Patients with Pain and PD Patients without Pain

PD with Pain PD without Pain t or X2 p value

Number of subjects, % 89(44.5%) 111(55.5%)
Gender, male % 43 (48.3%) 65 (58.6%) 2.087 0.149

Age, years 64±10.45 65.09±9.94 −0.753 0.452

Disease duration, years 5.38±3.74 4.18±3.56 2.305 0.022
LEDD, mg/d 511.85±223.53 420.74±253.85 2.659 0.008

UPDRS III score 24.83±7.79 22.30±7.24 2.379 0.018

H&Y 2.60±1.03 2.20±0.86 2.968 0.003
MMSE score 25.52±3.06 25.77±2.83 −0.596 0.552

HAMD score 21.39±8.82 16.62±7.64 4.097 <0.001
HAMA score 15.47±5.26 12.85±4.88 3.652 <0.001

ADL score 74.94±21.39 80.50±17.66 −2.011 0.046

PSQI score 10.37±5.26 7.40±5.17 4.013 <0.001

Notes: Data are presented as mean ± standard deviation or frequencies (percentages). Dose conversion: 100 mg levodopa = l mg pergolide = 10 mg bromocriptine = 50 mg
piribedil = l mg pramipexole = 10 mg selegiline.
Abbreviations: LEDD, levodopa equivalent daily dose; UPDRS-III, Unified Parkinson’s Disease Rating Scale III; H&Y, Hoehn and Yahr Scale; PD, Parkinson’s disease; MMSE,
Mini Mental State Examination; HAMD, Hamilton Depression Rating Scale; HAMA, Hamilton Anxiety Rating Scale; ADL, Activities of Daily Living; PSQI, Pittsburgh Sleep
Quality Index.
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with pain and those without pain, identified the risk factors for PD-related pain and examined the KPPS cut-off points for
pain severity levels.

In the present study, the prevalence of PD-related pain was 44.5%, which was lower than the average reported in the
literature. The prevalence of PD-related pain in the current literature is approximately 60% on average and varies from
40% to 85%;8,9,18 this wide range is related to a lack of objective methods for pain measurement, different patient groups,
and the methods of data collection. In addition, the diagnosis and treatment of PD related pain is complex in case of
prevalent comorbidities. To date, pain in PD patients has not been properly acknowledged or treated, and many patients
do not receive any medication or physical therapy for pain.19 In our cohort, only 27% of patients with PD-related pain
received treatment. Therefore, clinicians should pay attention to the evaluation and treatment of PD-related pain to
improve the quality of life of patients.

Table 4 Correlation of KPPS Scores with Various Factors (n=89)

Variable KPPS Total

r (Correlation Coefficient) P

Age, years 0.091 0.397

Disease duration, years 0.208 0.051
LEDD, mg/d 0.212 0.046

UPDRS III score 0.521 <0.001

H&Y 0.644 <0.001
MMSE score −0.425 <0.001

HAMD score 0.467 <0.001

HAMA score 0.485 <0.001
ADL score −0.611 <0.001

PSQI score 0.533 <0.001

VAS 0.905 <0.001

Abbreviations: LEDD, levodopa equivalent daily dose; UPDRS-III, Unified Parkinson’s Disease Rating Scale III; H&Y, Hoehn and Yahr
Scale; PD, Parkinson’s disease; MMSE, Mini Mental State Examination; HAMD, Hamilton Depression Rating Scale; HAMA, Hamilton
Anxiety Rating Scale; ADL, Activities of Daily Living; PSQI, Pittsburgh Sleep Quality Index; VAS, Visual Analogue Scale.

Table 5 Logistic Regression Analysis of Risk Factors of Parkinson’s Disease Related Pain

Risk Factors B S.E. Wald OR (95% CI) p value

H&Y

Mild 1.000
Moderate 0.873 0.319 7.490 2.394 (1.281–4.473) 0.006

Severe 1.158 0.529 4.788 3.184 (1.128–8.986) 0.029

PSQI score
Without sleep disorder 1.000

With sleep disorder 0.727 0.309 5.542 2.068 (1.129–3.786) 0.019

Abbreviations: B, regression coefficient; SE, standard error; H&Y, Hoehn and Yahr Scale; PSQI, Pittsburgh Sleep Quality Index.

Table 6 Validity Values of the King’s Parkinson’s Disease Scale for Discriminating Pain Level in People with Parkinson’s Disease
(n=200)

Pain Severity Levels Sensitivity (%) Specificity (%) AUC Youden Index J Optimal Criterion

No pain vs Mild 100 100 1 1 >0

Mild vs Moderate 92.30 92.32 0.981 0.846 >34
Moderate vs Severe 100 76.93 0.900 0.769 >70

Abbreviation: AUC, area under the receiver operating characteristic (ROC) curve.
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Over-all the most common locations of pain in our PD patients were lower limb (60.7%), upper limb (22.5%) and
waist (21.3%), which is consistent with the results of some previous studies.18,20 However, Kubo and Camacho-Conde
et al found that the lower back region was the most common location of pain.6,21

We assess types and frequency of PD-related pain using Chinese translation of KPPS, and found that the most
common types of pain were musculoskeletal pain (68.5%), fluctuation-related pain (67.4%) and nocturnal pain (65.2%).
A similar pattern is reported by other authors as well.4,8,9,22–25 The mean total KPPS score in our study was 41.2±26.8,
which was higher than the results of some previous studies.14,15,22 According to the Ford classification, the most common
types of PD-related pain are musculoskeletal pain and dystonia-related pain, followed by neuropathic radicular pain and
central pain, which is consistent with the results of a previous study.26

Our study found that patients in the PD with pain group had a longer disease duration and higher levodopa equivalent
daily dose than patients without PD-related pain. However, many studies found that PD-related pain was not associated
with the course of disease.9,19 Most studies have suggested that PD-related pain is not associated with gender and age,21

while some studies found that female PD patients and early-onset PD patients were more likely to have pain compared
with the general population and late-onset PD patients.9,27 In our study, there was no gender or age difference between
the two groups.

The presence of pain was related to more severe motor symptoms, as measured by the H&Y scale and the UPDRS III,
and this finding was consistent with previous reports.27–29 Vila-Cha et al also found that pain was related to more severe
motor symptoms and comorbidities.28 In addition, among patients with pain, those with the central parkinsonian subtype
had lower levodopa responsiveness for non-axial motor symptoms and greater pain-related responsiveness to antipar-
kinsonian treatment. However, other series have failed to find significant associations between pain and more severe
motor symptoms in patients with PD.9,19,21

PD-related pain may negatively impact patients both psychologically and emotionally, leading to depression, anxiety
and sleep deprivation and affecting daily routines.2,29–32 Fu et al found that patients with PD-related pain had disrupted
sleep continuity, altered sleep architecture, depressed mood, and compromised activities of daily living.33 Our study also
found that patients with PD-related pain were more likely to have mood disorders such as anxiety and depression, have a
lower ability of daily living, and have poorer sleep quality. In addition, our study did not find significant differences in
cognitive function between patients with and without pain, which was consistent with another study.34

KPPS cut-off points could help researchers and clinicians to design personalized treatment plans for each of the
individuals, by identifying the characteristics such as the severity level of the pain. Taghizadeh et al found that the KPPS
cut-off points of 0, 17, and 68 could discriminate pain severity levels between no pain, mild, moderate, and severe pain,
respectively.11 In this study, we also found that discriminative validity of the total KPPS score was adequate to allow
classification of different levels of pain intensity. According to the results, the cut-off point 0 differentiates no pain from
mild pain, 34 differentiates mild from moderate pain, and 70, moderate from severe pain.

When interpreting these data, several limitations should be acknowledged. First, it is possible that our results are
caused in part by the type of patients enrolled in our study and by the limitations of our methodology. Second, this study
did not include a control group, which would be important for distinguishing PD-related pain from pain in healthy
subjects. Third, a larger sample size of PD patients would increase the power of detecting statistically significant results.
Future large-scale multicenter case-control studies should be conducted to determine the clinimetric properties of the
Chinese version of KPPS.

Conclusion
Pain is a common and disabling non-motor symptom in patients with PD. PD-related pain has a substantial impact on the
motor and non-motor aspects of patients. KPPS is not only an easy tool for characterization, scoring, and follow-up of
pain in PD patients but also has the ability to distinguish between different levels of pain severity. Chinese version of
KPPS has a very good agreement with other languages version. In the future, this scale may be used widely to measure
pain in Chinese patient with PD.
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