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Abstract 

Background: Parkinson’s disease (PD) is a chronic, pro-
gressive neurodegenerative disorder known for its motor and 
non-motor symptoms. Among the non-motor symptoms, pain 
is highly prevalent, significantly affecting patients’ quality of 
life. Pain in PD can manifest in various forms, including mus-
culoskeletal, dystonic, and neuropathic pain. Despite its high 
prevalence, pain in PD is often under-recognized and under-
treated, necessitating further exploration of its characteristics 
and impact on quality of life. This study aims to assess the prev-
alence, types, and fluctuation of pain in PD patients and their 
relationship with motor and non-motor symptoms. 

Patients and Methods: This cross sectional study was 
conducted on 40 PD patients at Movement Disorders clinic in 
Ain Shams University. Data collection included demographic 
characteristics, medical history, and evaluation using standard-
ized scales such as the King’s Parkinson’s Disease Pain Scale 
(KPPS), Movement Disorder Society–Unified Parkinson’s 
Disease Rating Scale (MDS-UPDRS), Non-Motor Symptoms 
Scale (NMSS), and the Parkinson’s Disease Questionnaire 
(PDQ-39). The correlation between these scales and the severi-
ty of pain was analyzed. 

Results: The study revealed a statistically significant cor-
relation between KPPS and the wearing-off phenomenon 
(R=0.349, p=0.027), highlighting the association between 
motor fluctuations and pain severity. However, no significant 
correlations were found between KPPS and other scales like 
NMSS, Pittsburg Sleep Quality index (PSQI), MDS-UPDRS, 
or PDQ-39 summary index. Pain was highly prevalent among 
PD patients, with musculoskeletal and fluctuation-related pain 
being the most common types. 

Conclusion: Pain is a frequent and impactful non-motor 
symptom in Parkinson’s disease that substantially affects pa-
tients’ quality of life. The correlation between pain and motor 
fluctuations such as wearing off suggests that optimizing dopa- 
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minergic therapy could help manage pain in PD. Further stud-
ies are recommended to explore the management strategies for 
pain in PD and its complex interaction with other non-motor 
symptoms. 

Key Words: Parkinson’s disease – Pain – Quality of life – 
Non-motor symptoms – Fluctuations. 

Introduction 

WITH increasing awareness of pain in Parkinson’s 
disease (PD), it is clear that this non-motor symp-
tom can play a significant role in the quality of life 
in these individuals [1,2]. 

Pain in PD is classified into five categories with 
different pathophysiology including musculoskel-
etal, radicular, neuropathic, dystonic, and akinet-
ic. The origin of neuropathic and musculoskeletal 
pain may be dysfunction in the sensory processing 
system (i.e. basal ganglia-thalamocortical pathway) 
and abnormal posture or rigidity in these individu-
als, respectively [3]. 

Dystonic and akinetic pain are the main source 
of pain during medication fluctuations specially in 
the early morning and the off-drug phase [4,5]. 

Pain is much prevalent in Parkinson’s patients, 
nearly 68–85% of people with PD report differ-
ent kinds of pain. This necessitates physicians and 
movement disorders specialists to design appropri-
ate treatment protocols for the management of pain. 
[6]. 

Patients and Methods 

This cross-sectional study involved 40 patients 
diagnosed with idiopathic Parkinson’s disease, as 
per the MDS 2015 criteria [7], who were followed 
up at the Movement Disorders Clinic of Ain Shams 
University Hospital between April – October 2023. 
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Inclusion criteria: Patients included in the study 
were between 18 and 80 years old of both genders, 
fully conscious, oriented, and attentive, compliant 
on anti-Parkinson medications. 

Exclusion criteria: Individuals were excluded if 
they had a diagnosis of atypical Parkinsonian dis-
orders (e.g., Dementia with Lewy Bodies, Progres-
sive Supranuclear Palsy, Multiple System Atrophy, 
Corticobasal Syndrome), secondary parkinsonism 
to brain injury, encephalitis, HIV/AIDS, meningitis, 
stroke, Wilson’s disease, or if they presented psy-
chiatric disease. 

All patients underwent a comprehensive assess-
ment, including a detailed medical history that en-
compassed demographics (age, sex, age at onset of 
PD, disease duration) and specific symptoms such 
as wearing off, dyskinesia, REM sleep behavior dis-
order, and visual hallucinations. 

MRI brain was done for all patients to exclude sec-
ondary causes and potential atypical Parkinsonism. 

Assessment tools: 
Participants were evaluated using several stand-

ardized scales and questionnaires Quality of Life in 
Parkinson’s Disease Questionnaire (PDQ-39) [8]: 
Consists of 39 items divided into eight dimensions 
or subscales. Each item is scored on a scale from 0 
(never) to 4 (always), reflecting how often the pa-
tient experiences a particular issue. 

PDQ-39 Scoring Process: Subscale Scores: 
There are eight subscales, and each consists of 
several questions: Mobility (MOB): 10 items, ac-
tivities of Daily Living (ADL): 6 items, emotional 
Well-being (EMO): 6 items, Stigma (STI): 4 items, 
Social Support (SOC): 3 items, Cognition (COG): 4 
items, Communication (COM): 3 items and bodily 
Discomfort (DIS): 3 itemsand PDQ-39 Summary 
Index (SI) [8]: The Summary Index is the average 
of the transformed scores across all eight subscales. 
All Patients underwent the Movement Disorder 
Society-Unified Parkinson’s Disease Rating Scale 
(MDS-UPDRS) [9]. The stage and severity of PD 
was assessed according to Unified Parkinson’s dis-
ease rating scales (UPDRS) III, V, and VI, Pitts-
burgh Sleep Quality Index (PSQI) [10]: This self-re-
port questionnaire consists of 19 individual items 
that generate seven component scores: Subjective 
sleep quality, sleep latency, sleep duration, habitual 
sleep efficiency, Sleep disturbances, use of sleep-
ing medication and Daytime dysfunction, King’s 
Parkinson’s Disease Scale: The KPPS, a rater-in-
terview-based scale with the patient (helped by the 
caregiver if needed) addressed to determine locali-
zation, intensity, and frequency of pain and its re-
lationships with motor fluctuations or musculoskel-
etal pain. A total KPPS score is obtained from the 
sum of the items’ scores (theoretical range: 0–168) 
and represents the symptomatic burden by pain [11], 
Non-Motor Symptoms Questionnaire, Non-Motor  

Fluctuation Assessment Questionnaire, Wearing Off 
Questionnaire (WOQ-19) [12]: The WOQ-19 is de-
signed to help clinicians understand how frequently 
and severely these symptoms occur. 

Imaging: Plain X-ray imaging of the cervical 
and lumbosacral spine was performed for all pa-
tients. Both oblique and lateral views were obtained 
to assess any potential spinal abnormalities that 
might contribute to pain or motor symptoms. 

Ethical considerations: 
The study adhered to the Declaration of Hel-

sinki, and informed consent was obtained from all 
participants before inclusion. Patient confidentiality 
was ensured throughout the research process, with 
data anonymized prior to analysis. 

Statistical analysis: 
Data processing and analysis were performed 

using the Statistical Package for Social Sciences 
(SPSS) software version 22.0 (IBM Corp., Chica-
go, USA, 2013). Descriptive statistics were used to 
summarize patient characteristics and questionnaire 
scores. Inferential statistics were applied to explore 
relationships between variables and to compare 
subgroups within the study population. 
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Results 

The demographic data reveals that the studied 
population is predominantly male (92.5%), with an 
average age of approximately 57 years (range: 23–75 
years). Moreover, this cross sectional study presents 
a significant burden of comorbidities, with 17.5% 
of participants having diabetes mellitus (DM) and 
32.5% diagnosed with hypertension. Additionally, 
Regarding pain distribution, it was demonstrated 
that radicular pain was the most frequent followed 
by musculoskeletal and orofacial pain (80%, 70% & 
30%, respectively) (Table 1). 

Table (1): Demographic, medical history of studied cases and 
pain distribution among studied cases. 

N=40 % 

Age / years 56.98±11.61 
(23-75) 

Sex: 
Male 37 92.5 
Female 3 7.5 

DM: 
–ve 33 82.5 
+ve 7 17.5 

Hypertension: 
–ve 27 67.5 
+ve 13 32.5 

Muscloskeletal 28 70.0 
Radicular 32 80.0 
Oro-Facial 12 30.0 

Radicular  Musclockeletal Oro-Facial 

Fig. (1): Pain site distribution among studied cases. 

Table (2) Descriptive findings of studied scales. 

Non-motor fluctuations and non-motor symp-
tom severity (NMSS) appear as notable concerns, 
with mean scores of 15.4 and 30.2, respectively. 
These scores suggest that non-motor symptoms are 
significantly affecting quality of life. Additionally, 
the sleep quality (PSQI) mean score of 6.7 indicates 
poor sleep quality in this population, which is a 
grave condition and can contribute to pain and poor 
quality of life in those patients. 

N=40 

Non motor fluctuation 15.4±3.68 
(4-20) 

NMSS 30.20±3.17 
(25-33) 

PSQI 6.7±1.51 
(5-9) 

KING’S PD 25.15±2.05 
(21-29) 

MDS-UPDRS 24.48±14.99 
(10-73) 

LED 602.85±284.10 
(100-1300) 

PDQ-39 summary index 42.48±22.99 
(2.18-76.12) 

Wearing off 
31.13±8.62 
(10-45) 

Table (3) comparison between different types of 
pain regarding the studied parameters. 

Regarding musculoskeletal pain; a statistical-
ly significant higher mean NMSS, MDS-UPDRS, 
PDQ-39 summary index and wearing off among 
cases with musculoskeletal pain. Among cases with 
radicular; a statistically significant higher mean 
MDS-UPDRS, PDQ-39 summary index and wearin-
goff. Similarly, cases with orofacial pain illustrates 
statistically significant higher mean MDS-UPDRS, 
PDQ-39 summary index and wearing off. 
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Musculoskeletal Radicular Oro-Facial 

Absent Present Absent Present Absent Present 
(n=12) (n=28) (n=8) (n=32) (n=28) (n=12) 

NMSS 27.75±2.93 31.25±2.68 29.25±3.45 30.44±3.11 29.71±3.26 31.33±2.74 

• p-value 0.001* 0.350 0.141 

PSQI 6.50±1.24 6.79±1.62 6.75±1.58 6.69±1.51 6.71±1.61 6.67±1.30 

• p-value 0.589 0.918 0.928 

KING’S PD 24.50±2.11 25.43±1.99 24.75±2.49 25.25±1.95 24.93±1.76 25.67±2.61 

• p-value 0.192 0.543 0.302 

MDS-UPDRS 14.33±4.5 28.82±15.85 14.38±5.09 27±15.63 19.61±9.79 35.83±19.0 

• p-value 0.004* 0.03* 0.001* 

LED 585.25±324.76 610.39±270.96 675.0±431.8 584.81±240.3 603.18±300.98 602.08±252.59 

• p-value 0.801 0.429 0.991 

PDQ-39 summary 18.39±17.95 52.80±16.24 25.79±20.77 46.66±21.85 34.32±22.45 61.53±8.47 

index 0.001* 0.02* 0.001* 

• p-value 

Wearing off 24.67±8.8 33.89±7.02 21.88±9.34 33.44±6.79 28.61±8.23 37.0±6.56 

• p-value 0.001* 0.001* 0.003* 

Used test: Student t-test. Data expressed as Mean ± SD. *Statistically significant. 

Table (4) correlation between KING’S PD and 
other assessed scales. 

This table illustrates statistically significant pos-
itive correlation between KING’S PD and wearing 
off (r=0.349, p=0.027). A non-statistically signifi-
cant correlation was detected between KING’S PD 
and the following; NMSS (p=0.062), Non motor 
fluctuation (p=0.262), PSQI (p=0.981), MDS-UP-
DRS (p=0.176), LED (p=0.867) and PDQ-39 sum-
mary index (p=0.227). 

KINGS’ PD 

r p 

NMSS 0.298 0.062 
Non motor fluctuation 0.182 0.262 
PSQI –0.004 0.981 
MDS-UPDRS 0.218 0.176 
LED 0.027 0.867 
PDQ-39 summary index 0.195 0.227 
Wearing off 0.349 0.027* 

(Table 5) correlation between Non motor fluctu-
ation and all other studied scales. 

Significant correlations were observed be-
tween non-motor fluctuations and NMSS (r=0.546, 
p<0.001), PDQ-39 summary index (r=0.512, 
p=0.001), and wearing off (r=0.461, p=0.003). 
These findings highlight the substantial impact of 
non-motor fluctuations on overall disease burden 
and quality of life, emphasizing the need for com-
prehensive management of non-motor symptoms. 

Non motor fluctuation 

r p 

NMSS 0.546 <0.001* 
PSQI 0.139 0.393 
KING’S PD 0.182 0.262 
MDS-UPDRS 0.302 0.06 
LED 0.162 0.317 
PDQ-39 summary index 0.512 0.001* 
Wearing off 0.461 0.003* 

r: Spearman correlation coefficient. *Statistically significant. 

Table (6) correlation between Wearing off and 
all other studied scales. 

Wearing off showed significant positive corre-
lations with King’s Parkinson’s scale which reflect 
that significant portion of pain arise during off con-
dition, NMSS, non-motor fluctuations, MDS-UP-
DRS, and PDQ-39 summary index, which ensure 
the impact of fluctuation on quality of life and that 
it is part of the disease course. 

Wearing off 

r p 

NMSS 0.465 0.003* 
Non motor fluctuation 0.461 0.003* 
PSQI 0.042 0.796 
KING’S PD 0.349 0.02* 
LED 0.130 0.423 
MDS-UPDRS 0.803 0.001* 
PDQ-39 summary index 0.717 0.001* 

r: Spearman correlation coefficient. *Statistically significant. 
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Table (7) correlation between NMSS and all 
other studied scales. 

This table shows a statistically significant positive 
correlation between NMSS and the following scales: 
MDS-UPDRS (r=0.337, p=0.03), PDQ -39 Summary 
Index (r=0.402, p=0.01), and Wearing Off (r=0.465, 
p=0.003). However, no statistically significant cor-
relation was observed between NMSS and PSQI 
(p=0.661), KING’S PD (p=0.062), or LED (p=0.131). 

NMSS 

r p 

PSQI 0.071 0.661 
KING’S PD 0.298 0.062 
MDS-UPDRS 0.337 0.03* 
LED 0.243 0.131 
PDQ-39 summary index 0.402 0.01* 
Wearing off 0.465 0.003* 

r: Spearman correlation coefficient. *Statistically significant. 

Fig. (2): Scatter diagram showing correlation between wearing 
off and KING’S PD among studied cases. 

Table (8) correlation between PDQ summary in-
dex and all other studied scales. 

It shows statistically significant positive cor-
relation between PDQ-39 summary index and the 
following; NMSS (r=0.402, p=0.01), Non mo-
tor fluctuation (r=0.512, p=0.001), MDS-UPDRS 
(r=0.665, p=0.001) and Wearing off (r=0.717, 
p=0.001). However; no statistically significant cor-
relation was detected between PDQ summary index 
and the following; PSQI (p=0.625), KING’S PD 
(p=0.227) and LED (p=0.258). 

PDQ summary index 

r p 

NMSS 0.402 0.01* 
Non motor fluctuation 0.512 0.001* 
PSQI -0.08 0.625 
KING’S PD 0.195 0.227 
LED 0.183 0.258 
MDS-UPDRS 0.665 0.001* 
Wearing off 0.717 0.001* 

r: Spearman correlation coefficient. *Statistically significant. 

Table (9) correlation between LED and all other 
studied scales. 

Shows no statistically significant correlation be-
tween LED and the following; NMSS (p=0.131), 
Non motor fluctuation (p=0.317), PSQI (p=0.462), 
KING’S PD (p=0.867), MDS-UPDRS (p=0.900), 
PDQ-39 summary index (p=0.258), and Wearing 
off (p=0.423). 

LED 

r p 

NMSS 0.243 0.131 

Non motor fluctuation 0.162 0.317 

PSQI 0.120 0.462 

KING’S PD 0.027 0.867 

MDS-UPDRS 0.02 0.900 

PDQ-39 summary index 0.183 0.258 

Wearing off 0.130 0.423 

r: Spearman correlation coefficient. 

Discussion 

This study aimed to investigate the prevalence 
and characteristics of pain, its relationship to wear-
ing off, and the impact of pain on the quality of 
life (QoL) in Parkinson’s disease (PD) patients. 
Our findings, using a cross-sectional design and a 
comprehensive assessment of motor and non-motor 
symptoms, provide further insight into the complex 
relationship between pain and PD. 

Prevalence and types of pain: 
Our results indicated that pain is highly preva-

lent in our sample, with 80% of participants experi-
encing radicular, musculoskeletal, or orofacial pain 
[1]. These findings align with previous studies that 
have reported a wide range of pain prevalence in 
PD, from 30% to 83% [14,15]. 

Specifically, musculoskeletal pain was the most 
common type of pain in our study, at 70%, followed 
by radicular pain, at 80% and orofacial pain at 30%. 
This is consistent with other studies which have also 
reported musculoskeletal pain as the most prevalent 
type of pain in PD [14,16,17]. 

Impact of pain on quality of life: 
Our study found a statistically significant pos-

itive correlation between the Parkinson’s Disease 
Questionnaire (PDQ-39) summary index and the 
Non-Motor Symptoms Scale (NMSS), non-motor 
fluctuations, the Unified Parkinson’s Disease Rating 
Scale (MDS-UPDRS), and wearing-off. This indi-
cates that patients with higher non-motor symptom 
burden, more non-motor fluctuations, greater dis-
ease severity, and more severe wearing off experi-
ence poorer quality of life. 
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Notably, there was no statistically significant 
correlation between the PDQ-39 summary index 
and the King’s PD pain scale, which may suggest 
that QoL was impacted more by other factors. 

These findings underscore that pain is a signifi-
cant factor affecting QoL and is closely linked with 
other PD symptoms, which is consistent with previ-
ous research [17-20]. 

Pain and wearing off: 
We observed a statistically significant corre-

lation between wearing off and pain. There was a 
significant correlation between wearing off and 
NMSS (r=0.465, p=0.003), non-motor fluctua-
tions (r=0.461, p=0.003), and the King’s PD scale 
(r=0.349, p=0.02). 

This relationship suggests that fluctuations in 
motor and non-motor symptoms, including pain, 
are linked to the wearing-off phenomenon of levo-
dopa. This highlights the importance of monitoring 
and managing wearing-off to improve pain control 
[14,21,22]. 

Our study also revealed a significant correla-
tion between the wearing off and the MDS-UPDRS 
(r=0.803, p=0.001), suggesting that more severe 
motor symptoms may be associated with more pro-
nounced wearing-off effects. 

Our results also found that non-motor fluctua-
tions had a significant correlation with the PDQ-39 
summary index (r=0.512, p=0.001), which indicates 
that non-motor symptoms impact quality of life. 

These findings suggest that fluctuating pain may 
be an independent clinical subtype of PD that war-
rants specific attention and aggressive treatment 
strategies, potentially including device-assisted 
therapies like deep brain stimulation or levodo-
pa-carbidopa intestinal gel [19]. 

Levodopa equivalent dose and pain: 
Our findings showed no statistically significant 

correlation between the LED and QoL, as measured 
by the PDQ-39, which is consistent with some pre-
vious findings that showed no association between 
levodopa dosage and the prevalence or severity of 
radicular neuropathic pain [16,20]. 

The lack of association suggests that levodopa 
may not fully address all types of pain in PD, high-
lighting the need for additional pain management 
approaches. 

Further research is needed to explore the com-
plex relationship between dopaminergic treatment 
and different types of pain in PD. 

The King’s PD Pain Scale (KPPS): 
While our study did not find a statistically sig-

nificant correlation between the KPPS and quality  

of life, the fact that this tool was used in our study 
allows us to add to the growing body of evidence 
supporting the validity and reliability of this pain 
assessment tool in PD [23]. 

The KPPS provides a comprehensive assess-
ment of pain in PD, which allows for the identifica-
tion of the various types of pain in these patients and 
the impact of pain on their lives. 

Our findings support the view that a specific 
pain assessment tool like the KPPS should be used 
more often in clinical practice to accurately assess 
pain in PD. 

Limitations: 
This study has some limitations that should be 

taken into consideration when interpreting the re-
sults. 
- The cross-sectional nature of our study does not 

allow for causal relationships to be established. 
- The sample size is small, which may impact the 

generalizability of our findings. 
- We did not assess depression and anxiety, which 

are known to influence pain perception. 
- We did not control for other pain-related condi-

tions, which could affect the results. 

Future directions: 
Our findings reinforce the need for a more com-

prehensive approach to pain management in PD. 
Future research should explore: 
- The underlying mechanisms of different pain types 

in PD. 
- The effectiveness of different treatment strategies 

for specific types of pain in PD. 
- The impact of different PD subtypes on the preva-

lence and characteristics of pain. 
- The potential for personalized pain management 

strategies considering the diverse nature of pain 
in PD. 

Conclusion: 
In conclusion, this study reinforces the signif-

icant impact of pain on the quality of life of PD 
patients and underscores the complex relationships 
between pain, wearing off, motor and non-motor 
symptoms. Pain is a significant, non-motor symp-
tom of Parkinson’s Disease, that is underreported 
and undertreated, and it is critical that pain be ad-
dressed for a better quality of life for people with 
PD. Our study highlights the need for a comprehen-
sive assessment of pain using validated tools like 
the KPPS, and suggests that monitoring and manag-
ing wearing-off may improve pain control. Future 
studies are needed to develop more effective pain 
management strategies tailored to the diverse needs 
of patients with PD. 
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