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Abstract. Pain is a distressing and universal experience, yet everyone’s pain experience is influenced by a complex array
of biological, psychological, and social factors. For people with Parkinson’s disease (PwP), these biopsychosocial factors
include neurodegeneration and the psychological and social factors that accompany living with a chronic, neurodegenerative
condition in addition to the factors experienced by those in the general population (e.g., living with co-morbidities such as
osteoarthritis). The way these factors influence each individual is likely to determine which pain management strategies are
optimal for them. This review first describes pain and the biopsychosocial model of pain. It explores how pain is classified
in Parkinson’s disease (PD) and describes the three main types of pain: nociceptive, neuropathic, and nociplastic pain.
This background provides context for a discussion of non-pharmacological pain management strategies that may aid in the
management of pain in PwP; exercise, psychological strategies, acupuncture and massage. While there is little PD-specific
research to inform the non-pharmacological management of pain, findings from current PD research are combined with
that from chronic pain research to present recommendations for clinical practice. Recommendations include assessment
that incorporates potential biopsychosocial contributors to pain that will then guide a holistic, multi-modal approach to
management. As exercise provides overall benefits for PwP, those with chronic pain should be carefully monitored with
exercise prescribed and adjusted accordingly. Research is needed to develop and evaluate multi-modal approaches to pain
management that are delivered in a biopsychosocial framework.
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INTRODUCTION

Chronic pain is an unpleasant and often distressing
experience that occurs more frequently in people with
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Parkinson’s disease (PwP) than in the general popu-
lation [1]. Recognizing and optimally managing pain
therefore has the potential to improve health-related
quality of life for many PwP. Contemporary research
in chronic pain overall highlights the importance
considering biological, psychological, and social
influences of pain to provide an effective, holistic,
individualized, and person-centered approach to pain
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management [2, 3]. However, there is little research in
PwP that has adopted this biopsychosocial approach.
Two recent reviews of the non-pharmacological man-
agement of pain in PwP [4, 5] have provided a
comprehensive summary of the literature plus help-
ful insights into the types of non-pharmacological
strategies that have been studied, but have not viewed
pain in a biopsychosocial context. Therefore, this nar-
rative review aims to provide new, holistic insights
into the non-pharmacological management of pain
in PwP by addressing the following aims within a
biopsychosocial context:

1. Provide background information about pain
generally and in Parkinson’s disease (PD),
including the types of pain and factors that can
contribute to pain.

2. Synthesize the literature about the non-
pharmacological management of pain in PwP.

3. Make recommendations for clinical practice
and highlight areas for future research based on
currently available PD-specific literature com-
bined with more general chronic pain literature.

METHODS

This review includes literature about non-
pharmacological pain management that can be
provided by allied health; therefore, deep brain
stimulation is not included. For a comprehensive
summary of deep brain stimulation for pain man-
agement, please refer to the previous reviews [4,
5]. Literature for inclusion in this review was iden-
tified by each author from personal libraries and
resources. Additional literature was identified by
searching the reference lists of previously pub-
lished reviews and other included articles, as well
as through informal database searches. Randomized
controlled trials of exercise in PwP that included a
pain outcome were also identified through a sys-
tematic search that was undertaken by the lead
author (NEA) for a separate review yet to be
published (Prospero registration CRD42019129154).
Allied and Complementary Medicine Database
(AMED), Cochrane Central Register of Con-
trolled Trials (CENTRAL), CINAHL, EMBASE,
MEDLINE, and Physiotherapy Evidence Database
(PEDro) databases were searched for full text,
peer reviewed articles from their inception until 15
January 2023.

PAIN AND THE BIOPSYCHOSOCIAL
MODEL OF PAIN

Pain is complex and is often described in terms
of the biopsychosocial model. Pain is defined as
“an unpleasant sensory and emotional experience
associated with, or resembling that associated with,
actual or potential issue damage” [6]. Acute pain
serves as an important warning sign of disease or
injury. However, chronic pain, that is pain that con-
tinues or recurs for more than 3 months, can occur
even if the original condition is treated, whether that
be optimally or inadequately [6]. A biopsychoso-
cial approach to healthcare was proposed by Engel
in 1977 [7] and was applied to a model of pain
in the 1980s [8]. It has become widely accepted
and provides a framework for considering contribu-
tors to pain, and therefore potential multidisciplinary
treatments for pain [9]. This model considers that
pain is due to dynamic interaction between overlap-
ping biological (e.g., nociception, disease severity,
co-morbidities), psychological (e.g., stress, anxiety,
depression, expectations) and social/environmental
(e.g., cultural beliefs, work environment, social sup-
port) factors, the latter being considered contextual
factors within which the pain experience occurs [9].
However, while this framework is broadly accepted,
in research to date these factors have rarely been
comprehensively addressed in combination, nor have
the individual’s unique combination of contributing
factors been adequately considered [9, 10]. While
research incorporating psychological and social fac-
tors in PwP is in its infancy, there is evidence that
maladaptive cognitions (e.g., catastrophizing) [11,
12], anxiety and depression [13, 14] are associated
with worse pain severity and that ethnic background
influences analgesia use in PwP [15]. Therefore,
taking a holistic, biopsychosocial approach to pain
management is likely to be important for PwP, where
pain is inevitably complex and multifactorial.

PAIN IN PARKINSON’S DISEASE

Pain is a frequent and problematic impairment
experienced by PwP. A large observational study of
people with mild to moderate disease found 85%
reported pain, with over 40% reporting the pain
was moderate to severe [13]. PwP are around twice
as likely to report chronic pain than those in the
general older population, even after adjusting for
musculoskeletal joint problems [1]. Pain is inherently
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unpleasant and can negatively affect quality of life
more so than the motor impairments [13, 16] and is
associated with financial burden through factors such
as reduced capacity to work and early retirement [17].

To aid pain management, systems have been
developed for classifying pain in PwP, and these
classification systems have evolved over the years.
Initially, Ford (1998) divided pain into five
categories: musculoskeletal pain, radicular or neuro-
pathic pain, pain associated with dystonia, akathitic
discomfort, and primary or central parkinsonian pain
[18]. The first PD-specific pain assessment tool to
be developed and validated, the King’s Parkinson’s
Pain Scale, determines the severity and frequency
of pain across seven domains: musculoskeletal,
chronic, fluctuation-related, nocturnal, orofacial, dis-
coloration/oedema/swelling and radicular pain [19].
More recently, the PD Pain Classification System was
developed to guide a mechanistic approach to pain
management [20]. This system involves first deter-
mining if the pain is PD-related or PD-unrelated [21],
with PD-related pain considered to have started or
worsened after PD diagnosis, be aggravated by motor
impairments, associated with dyskinesia or improved
with PD medication. PD-related pain is then classi-
fied as nociceptive, neuropathic or nociplastic and is
graded in terms of intensity, frequency, and impact
on daily living.

Nociceptive pain is the most common and is due
to activation of nociceptors by actual or threatened
non-neural tissue damage [6]. This type of pain is
associated with musculoskeletal conditions such as
osteoarthritis and other inflammatory conditions. In
PwP the presence of motor impairments such as dys-
tonia, dyskinesia [22] and rigidity [23], along with
postural abnormalities (e.g., captocormia) [24, 25]
and PD-associated changes in muscle tissue, (e.g.,
dystrophic processes and loss of muscle mass) [26,
27] also contribute to nociceptive pain. Neuropathic
pain is due to a lesion or disease of the somatosen-
sory nervous system, and is described as burning,
tingling or shooting pain [6]. There is evidence that
the PD process could contribute to central and periph-
eral neuropathic pain [28, 29], including through
the deposition of alpha-synuclein in peripheral nerve
fibers [30]. Postural abnormalities may also lead to
increased rates of radicular neuropathic back pain
through compression of spinal nerves [31]. Nociplas-
tic pain is due to altered nociception despite no actual
or threatened tissue damage activating peripheral
nociceptors and no disease or lesion of the somatosen-
sory system, reflecting a central pain mechanism [6,

32]. This type of pain is variable in presentation, can
be difficult to localize and fluctuates in intensity [24].
Changes in the central nervous system [4, 28, 33] may
contribute to nociplastic pain in PwP. It is important
to note that while these pain types all have their own
definitions, in practice many people demonstrate fea-
tures consistent with more than one pain type and
many people with chronic pain will have a nociplastic
component [3].

While a useful and important development,
the present review proposes that the mechanistic
approach to diagnosing and managing pain in PwP
designed by Mylius et al. [22] could be further
enhanced by viewing all chronic pain experienced
by PwP as influenced by the disease process, with
PD-related degeneration known to occur in systems
involved in the processing and modulation of pain [4,
28, 33]. It is believed that PD can impact pain process-
ing at multiple levels, starting from the transmission
of pain from peripheral structures to higher centers,
the reception and interpretation of pain, and also
affects the function of several anatomical structures
involved in pain mechanisms [4, 34]. For example,
the characteristic degeneration of dopaminergic neu-
rons in the subcortical structures of the brain such as
the striatum and mesolimbic system can lead to the
hyperactivation of neurons responsible for pain pro-
cessing and an increase in pain stimulation signals
in the central nervous system [34, 35]. In addition,
a lack of dopamine in the substantia nigra can lead
to an increase in synaptic plasticity, which can con-
tribute to a decrease in the pain sensitivity threshold.
Furthermore, reduced dopamine contributes to non-
motor impairments such as anxiety, depression, and
insomnia [36–38], which are known to be associated
with increased pain in PwP [13, 14]. Therefore, as
the pathways of pain are similar in people with and
without PD, all pain experienced by PwP is likely to
be influenced by the presence of PD.

NON-PHARMACOLOGICAL
MANAGEMENT OF PAIN IN
PARKINSON’S DISEASE:
INTERVENTIONS AND
CONSIDERATIONS

This review explores non-pharmacological pain
management strategies that can be provided by
allied health, with a focus on exercise and psy-
chological strategies. Readers should note that
non-pharmacological management strategies should
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be implemented in the presence of optimal pharma-
cological management, including optimized doses
and schedules of levodopa and/or other antiparkin-
sonian medications from different classes [4].
The evidence presented regarding the effect of
non-pharmacological interventions on pain focuses
predominantly on studies that had a stated aim to
reduce pain. This is because there are many pub-
lished studies that have measured a pain outcome
as part of a broader battery of outcome mea-
sures, despite the intervention not being designed to
reduce pain. The researchers judged that such stud-
ies are less likely to provide robust evidence about
pain management. Therefore, only studies with a
stated aim to reduce pain are presented in Table 1,
where there are six studies of exercise interven-
tions [39–43], two of acupuncture [44, 45], and
one of massage [46]. The quality of the random-
ized controlled trials is presented using the PEDro
scale [47]. This scale provides a score out of 10
where a higher score indicates better methodological
quality.

Exercise

Exercise is a key management strategy for PwP and
is often included as part of a non-pharmacological
treatment strategy for pain [4, 5] even though
the effect of exercise on chronic pain in PwP is
uncertain. A survey of 125 PwP in the United
Kingdom exploring pain management found exer-
cise was the most frequently recommended strategy
advised by healthcare professionals [48]. This exer-
cise included walking, Pilates, and exercise classes.
While the survey was not designed to explore the
effectiveness of exercise interventions on managing
pain, this result does suggest that healthcare pro-
fessionals have an expectation that exercise may
be beneficial for pain management. This is even
though there is little research exploring the effect
of exercise on pain in PwP, with the current
research too broad and inconclusive to guide exer-
cise prescription specifically for pain management.
However, there is evidence from human and ani-
mal laboratory studies that exercise could lead to
favorable changes related to the pathophysiology
of pain in PD through mechanisms involved in
neuroplasticity, neurorestoration, and neurogenesis
which may improve the processing and modula-
tion of pain signals [49]. Furthermore, exercise,
particularly when provided as part of multidisci-
plinary care with a biopsychosocial focus, is effective

in aiding pain management in other pain popula-
tions, such as chronic non-specific low back pain
[50]. Therefore, exercise is a non-pharmacological
pain management strategy that warrants atten-
tion with PwP in the current clinical setting, but
also warrants further research to guide its clinical
application.

Exercise programs for pain
Six small studies (Table 1) with a specific aim to

reduce pain in PwP have evaluated the effect of exer-
cise interventions. Five of these were randomized
controlled trials with moderate to high methodolog-
ical quality (PEDro scores 5 to 8). Two evaluated
exercise for PwP and low back pain, utilizing Pilates
[39] and yoga [40]. Both studies found the interven-
tions to be feasible. The single group Pilates study
reported improvements in pain intensity, disability,
and the sensory-affective impact. A randomized con-
trolled trial of yoga compared to usual care [40] found
back pain-related disability was reduced within the
yoga group, though there were no between group
differences. While favorable, the small sample sizes
and within group improvements mean these results
should be interpreted cautiously. Two randomized
trials [41, 42] compared aquatic exercise with land-
based exercise and used the Visual Analogue Scale
(VAS) for pain intensity. Post intervention VAS score
was improved in the aquatic group compared to the
land-based group in both studies, suggesting aquatic
exercise might be better than land-based for pain
management.

Pain intensity was a secondary outcome for
two randomized trials comparing the ‘Mézières’
rehabilitation method (postural exercises) [43] and
trunk-specific exercises [51] with more general exer-
cise. Each of the trials found no significant difference
in pain between groups. However, the trial of the
Mézières postural exercises found reductions in pain
within the Mézières group, but not within the gen-
eral exercise group (posture, range of motion and
functional activities), despite both groups showing
improvements in trunk flexibility [43]. In contrast, the
trial of trunk specific exercise versus general exercise
(stretching, strengthening and balance/gait exercises)
[51] found within group reductions in pain in both
groups, despite greater improvements in standing
posture (trunk forward flexion) in the trunk exercise
group. Further work is therefore required to better
understand the relationship between posture, postural
exercises, and pain in PwP.
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Table 1
Trials of non-pharmacological interventions with an aim to reduce pain in people with Parkinson’s disease (excluding case reports)

Author, year
Study design
PEDro Score∗ (/10)

Participants
mean (SD)

Pain in inclusion criteria? Intervention Comparison Outcomes related to pain and
psychosocial factors

Exercise-based interventions

Feital 2022 [39]
Single group
N/A

N=15
Age (y) = 67 (9)
% female = 27%
PD (y) = 9 (4) HY = 2.2
(0.8)
UPDRS motor = 29.1
(6.4)

Y – low back pain Pilates
60 min x2/wk × 12 wks

nil VAS↓w#

McGill Pain Questionnaire↓w#

Roland-Morris Disability
Questionnaire↓w#

Beck Depression Inventory↓w

Fatigue Severity Scale
PDQ-39

Gandolfi 2019 [51]
RCT
7

N = 37
Age (y) = 72 (6.5)
% female = 35%
PD (y) = 7.3 (5.1)
HY = 2.3 (1.2)
UPDRS motor = 34.2
(13.9)

N Trunk-specific exercise and
functional tasks
60 min × 2/wk × 4 wks

Stretching, strengthening,
balance and gait training
60 min × 2/wk × 4 wks

VAS↓wboth

Standing posture (forward
trunk flexion)↓b#

PDQ-8 quality of life↓b

Myers 2020 [40]
RCT
5

N = 26
Age (y) = 67.8 (8.7)
% female = 42%
PD (y) = NR
HY = 2.3 (0.3)
UPDRS motor = 28.1
(9.6)

N Yoga
60 min x2/wk × 12 wks

Usual care Revised Oswestry Disability
Index↓w

Beck Anxiety Inventory

Paolucci 2017 [43]
RCT
8

N = 36 (34 analyzed)
Age (y) = 66.5 (12.3)
% female = 44%
PD (y) = 3 (1.2)
HY = 1.5 (0.8)
UPDRS motor = 10.5
(6.7)

N Mézières Postural exercises
60 min × 2/wk × 5wks

Home exercise focused on
posture, range of movement and
functional activities
60 min × 2/wk × 5wks

VAS↓w

Trunk flexion flexibility↑wboth

SF-36quality of life (physical
role functioning subscale)↑w∗
SF-36 quality of life (other
subscales)

Perez de la Cruz 2017
[42]
RCT
7

N = 30
Age (y) = 67.2 (7.6)
% female = 57%
PD (y) = 6.5 (2.9)
HY = 2.7 (0.6)
UPDRS motor = 15.2
(7.3)

N Aquatic therapy
45 min × 2/wk × 10 wks

Strengthening and aerobic
exercises
45 min × 2/wk × 10 wks

VAS↓b#

(Continued)



S70
N

.E
.A

llen
etal./N

on-P
harm

acologicalPain
M

anagem
entin

P
D

Table 1
(Continued)

Author, year
Study design
PEDro Score∗ (/10)

Participants
mean (SD)

Pain in inclusion criteria? Intervention Comparison Outcomes related to pain and
psychosocial factors

Perez de la Cruz 2019
[41]
RCT
7

N = 30
Age (y) = 67.2 (7.6)
% female = 50%
PD (y) = 7.4 (2.5)
HY = 2.8 (0.6)
MDS/UPDRS
motor = NR

N Aquatic therapy
45 min × 2/wk × 10 wks

Strengthening and aerobic
exercises
45 min × 2/wk × 10 wks

VAS↓b

SF-36quality of life (physical
functioning, general health and
mental health subscores, physical
and mental composite scores)↑∗w

SF-36quality of life (overall
score)↑∗b

Geriatric Depression
Scale(short form)↓b

Acupuncture

Yaksi 2022 [45]
RCT
5

N = 40 (29 analyzed)
Age (y) = 70.2 (3.4)
% female = 40%
PD (y) = 4.4 (1.6)
HY = median 2 (range
1–4)
MDS/UPDRS
motor = NR

Y chronic neck pain Acupuncture
x 2/wk × 5wks plus
neck exercises
x7/wk × 5 wks

Neck exercises
x 7/wk × 5 wks

VAS↓b

Neck Disability Index↓b

Yu 2019 [44]
non-randomized trial
4

N = 16
Age (y) = 64.9 (8.5)
% female = 56%
PD (y) = 9.5 (4.5)
HY = NR
MDS-UPDRS
motor = 19.0 (5.2)

Y Acupuncture
16 sessions over 8 wks (1 to 3
x/wk)

No intervention King’s PD Pain Scale↓b

VAS
Beck Depression Inventory
Parkinson’s Disease Sleep Scale
PDQ-39 quality of life

Massage

Skogar 2013 [46]
RCT
3

N = 45 (44 analyzed)
Age (y) = range 50–79
% female = 64%
PD (y) = >2
HY = 2.2 (0.7)
MDS/UPDRS
motor = NR

Y – chronic PD-related
pain

Massage
60 min, 10 sessions over 8 wks

Rest to music
60 min, 10 sessions over 8 wks

VAS↓w

SF-36quality of life (overall
score)↑∗wboth

Parkinson’s disease sleep
scale↑∗w

∗Higher score is a better score; #Primary outcome; bBetween group change; w Within group change in the experimental group; wbothWithin group change in both the experimental and control
groups; Bold significant improvement. C, control; Exp, experimental; NR, not reported; N/A, not applicable; VAS, visual analogue scale
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Limitations in current evidence about exercise
and pain

Interventional studies of exercise for PwP often
do not require participants to have pain for inclusion
[40–43, 51], and pain is not the primary outcome
[40, 41, 43, 51]. Furthermore, pain is often mea-
sured in the broader context of quality of life (i.e.,
using the PDQ 39 bodily discomfort subscale [52]),
making any effect on pain difficult to interpret. Con-
sequently, there is limited evidence on the impact of
exercise on pain management [23, 53]. Overall, both
aerobic and isometric exercises have shown an imme-
diate analgesic effect in individuals with PD and pain,
although it’s noteworthy that some individuals do
not experience this reduction in pain sensitivity [54].
The relationship between pain and physical activity
in PwP is also unclear, with a cross-sectional study
reporting those that were more active reported greater
pain severity [14]. Studies suggest that exercise can
be beneficial for those who feel capable of physical
activity [55] but challenging for others due to intense
pain [14]. It is also emphasized that pain can be a
barrier to exercise [56, 57]. In some cases, poorly
prescribed and monitored exercise might exacerbate
pain, while in other cases, individuals with pain might
engage in exercise to manage their pain.

Considering the complexity and variability of both
PD symptoms and the pain experience, relying solely
on exercise as a method for pain management in
PwP is unlikely to be optimal. Effective exercise pro-
grams are likely to need careful individualization
and combination with other interventions address-
ing biopsychosocial factors influencing pain. Further
research is needed to better understand the relation-
ship between pain and exercise in PwP and how
exercise programs can be best tailored and combined
with other interventions. These studies should take
into account the impact of pain on daily life, as well as
biological, psychological, and social factors related
to pain [58, 59], and explore potential differentiated
effects based on pain subtypes and possibly subtypes
of PD where pain is present [23, 53].

Psychological strategies

People with low perceived control over their pain
may find keeping active not acceptable or possi-
ble [60], therefore understanding the psychological
components of pain is key when advocating exer-
cise for both pain and PD impairments more broadly.
For some PwP and pain, psychological strategies
may therefore be required to help them to exercise

as well as to improve their ability to manage their
pain.

Coping strategies and pain
Recently, the role of pain coping strategies in PwP

has been explored. A cross sectional study of 52
PwP explored the prevalence of pain ‘active’ and
‘passive’ coping strategies and how these strategies
were associated with pain ratings [11]. Active coping
strategies such as taking control over and managing
pain (e.g., taking medication, increasing activity lev-
els) was associated with a lower overall pain severity.
In contrast passive coping strategies such as avoiding
activity and feeling hopeless was associated with a
higher pain severity score. A similar result was found
from interviews with PwP and pain [55]. While some
PwP discussed the ability to manage the impact of
pain and engage with strategies (i.e., active coping
strategies), others felt helpless and to have no control
over their pain (i.e., passive coping strategies).

Maladaptive cognitions in the form of catastro-
phizing have also been associated with worse pain
in PwP [11, 12]. Additionally, a large cross-sectional
study of 169 PwP found catastrophizing mediated
the relationship between psychological distress (i.e.,
depression and anxiety) and pain and may predict a
reduced response to pain management [12]. Interest-
ingly, catastrophizing was viewed as a coping strategy
within this study, albeit a maladaptive one. However,
it must be noted that these cross-sectional studies
do not demonstrate causation and future research is
required to better understand the nature of the rela-
tionship between psychological factors and pain in
PwP [11, 12].

Psychological interventions for pain
Within clinical practice, consideration of anxiety,

depression, coping, and other strategies used by PwP
and pain may provide a more holistic understanding
of the experience and guide management. Cognitive
behavioral therapy has been suggested as a potential
treatment in the management of pain in PwP given
the influence of psychological factors such as anx-
iety, depression and catastrophizing [12]. However,
to our knowledge this has not yet been investigated
in this group. An RCT evaluating self-management
support for people living with pain and comorbidi-
ties used cognitive behavioral principles to support
pain self-management and exercise. Results showed
some promise with improvements in pain intensity
and catastrophizing, but there were only twelve par-
ticipants (out of 110) with a neurological condition,
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and it is not clear if PwP were included [61]. Notably,
one small RCT did evaluate the effect of mindfulness
training in PwP on the bodily discomfort subscore of
the PDQ-39 [62]. Results indicated a small increase in
bodily discomfort in the mindfulness group, suggest-
ing that mindfulness may have increased awareness
of discomfort without providing strategies for man-
aging that discomfort.

Other non-pharmacological treatments

Both acupuncture and massage were highlighted
in a survey of PwP as strategies for pain management
[48]. However, current evidence in this area is limited.
Acupuncture was trialed in two studies with moder-
ate methodological quality (PEDro scores 4 and 5)
aiming to reduce pain in PwP (Table 1). The first was
a non-randomized trial [44] comparing acupuncture
to no intervention in 16 people. An improvement in
pain on the King’s Parkinson’s Pain Scale was found,
but there were no improvements on the pain VAS or
measures of depression, sleep, or quality of life. More
recently, PwP and neck pain participated in a ran-
domized controlled trial comparing acupuncture and
neck exercises with neck exercises alone [45]. While
both groups demonstrated a significant reduction in
pain intensity as measured by the VAS, the acupunc-
ture plus exercise group showed significantly more
improvement than exercise alone. The results of both
these trials should be interpreted with caution due to
small sample sizes, a 27% drop-out rate in the second
trial and a lack of longer term follow up.

Massage was compared to resting with music in
an RCT of PwP and chronic pain [46]. Results did
not show any differences between the groups, though
there were within group improvements in pain and
sleep in the massage group (Table 1). The trial was
of poor methodological quality with a PEDro score
of 3. A systematic review of massage for PwP [63]
identified several other studies evaluating pain fol-
lowing massage, though none with a stated aim to
reduce pain. While reduction in pain intensity was
found in several, the authors highlight the method-
ological limitations of research in this area and the
need for caution with generalization of results.

Non-pharmacological strategies to improve sleep
are another potential pain management strategy for
PwP. Strategies that improve sleep can help with pain
management in the general population [64]; however,
to our knowledge there are no trials that have evalu-
ated the effects of interventions for sleep on pain in
PwP. Strategies that could be considered include cog-

nitive behavioral therapy and sleep hygiene [64–66].
Overall, acupuncture, massage and sleep therapies
require methodologically robust investigation with
consideration of the biopsychosocial nature of pain
when designing the intervention and outcomes. The
value of qualitative research must also be noted to fur-
ther explore strategies used by PwP and to understand
their impact and value.

Social considerations

Social factors are known to influence the pain expe-
rience in the general population. For example, people
with chronic pain who have supportive spouses and
social networks are better able to perform daily activ-
ities and manage their pain [67, 68]. Furthermore,
among people with chronic pain and disability, social
support was associated with less pain and improved
functioning while inappropriate solicitous responses
from significant others (e.g., general encouragement
to avoid tasks or be less active) were associated
with more pain and poorer function [69]. PwP have
reported that chronic pain places stress on their rela-
tionships and leads to social isolation [55]. However,
little is known about how to effectively address social
contributors to chronic pain and research on this topic
in PwP has not been reported. A 2021 review under-
taken by the National Institute for Health and Care
Excellence (NICE) did not find any evidence about
the effectiveness of social interventions for improving
quality of life, pain or associated outcomes in people
with chronic pain [70]. Nonetheless, given the known
associations between social factors and pain, involve-
ment of significant others can be considered when
implementing a holistic pain management program
for PwP.

Pain, falls, and fear of falling

An emerging area of research, which has impli-
cations for rehabilitation for PwP and pain is the
potential influence of pain on falls. Overall, PwP have
an increased risk of falling and have twice as many
falls than the general older population [71]. In rela-
tion to pain, older adults living with chronic pain
have an increased prevalence of falls compared to
older adults without pain [72, 73]. However, stud-
ies of falls in older adults often exclude, or include
minimal numbers of PwP, e.g., [74]. Nonetheless,
psychological influences are beginning to be consid-
ered in the context of falls, pain, and PD. A pilot
study found fear of falling to be significantly asso-



N. E. Allen et al. / Non-Pharmacological Pain Management in PD S73

ciated with pain and proposed that improving pain
may impact fear of falling and therefore falls in PwP
[75]. Furthermore, self-reported balance confidence
has been found to deteriorate more quickly in PwP
with pain than those without [76]. As fear of falling
can potentially increase activity avoidance and begin
subsequent physical deconditioning [77] the relation-
ships between pain, fear of falls, physical abilities,
and rehabilitation strategies (including psychological
strategies and exercise) warrants consideration.

RECOMMENDATIONS FOR CLINICAL
PRACTICE

There is a lack of PD-specific research to guide the
management of pain in PwP in clinical practice. How-
ever, by combining the current PD research with that
from the chronic pain literature, a biopsychosocial
approach to pain management is proposed in Fig. 1.
This approach begins with consideration of a broad
battery of assessments. These can include the PD-
specific tools for classifying and diagnosing pain (i.e.,
the PD Pain Classification System [20] and the King’s
PD Pain Scale [19]), as well as tools for assessing pain
severity and interference globally (e.g., Brief Pain
Inventory [78]). However, additional tools that assess
biological, psychological, and social factors should
also be included (Table 2). This includes assess-
ment of domains such as emotional dysregulation
or pathology (e.g., anxiety/depression), maladaptive
cognitions (e.g., pain catastrophizing or fear avoid-
ance beliefs), and the socioenvironmental context
(e.g., social/spousal support) [79]. Any contributing
psychological and social factors that are identified
can then be addressed alongside the more mechanistic
pain contributors.

Current best practice for the management of
chronic pain in the general population includes
a multi-modal approach considering management
within a biopsychosocial framework, optimal phar-
macological management as required, physical
activity/exercise and psychological strategies [3].
Individuals often have complex contributing factors
to their pain experience, therefore a personalized
approach involving the multidisciplinary team is
important [3, 80]. The limited work exploring the pain
experience has shown PwP have uncertainty about
how to engage in exercise in the presence of pain
[48, 55] as well as feelings of a lack of control over
pain [55] and maladaptive coping strategies [12]. This
reinforces the need for multi-modal interventions tar-

geting the findings of holistic assessments, with the
combination of exercise and psychological strategies
potentially beneficial for many PwP and pain.

Exercise is an important part of overall manage-
ment for all PwP. Exercise is known to improve
mobility, muscle strength, balance, quality of life and
reduce falls [81, 82]. Exercise guidelines for PwP rec-
ommend a combination of aerobic and progressive
resistance training along with balance, agility, and
multitasking [83, 84]. Expert input from a physical
therapist can also incorporate task-specific training,
including cueing and movement strategy training
[85]. Therefore, all PwP, including those with chronic
pain, should be prescribed individualized exercise
programs within these guidelines, that address their
personal impairments, activity limitations, goals, and
preferences. However, the presence of chronic pain
should be carefully monitored and exercise prescrip-
tion and progression adjusted accordingly.

Figure 2 provides a framework for considering
exercise prescription for PwP in the presence of
chronic pain, informed by chronic pain best prac-
tice guidance [3, 86, 87] and exercise guidance for
PwP [85]. The overlap between general exercise guid-
ance for PwP and best practice for chronic pain is
shown, with aerobic, progressive resistance, balance,
and flexibility exercise recommended for both. How-
ever, this figure needs to be viewed in the knowledge
that there is a paucity of information about the effect
of aerobic and progressive resistance exercise on pain
specifically in PwP. There is a small amount of evi-
dence (summarized earlier in this review, Table 1)
suggesting Pilates [39], yoga [40], and postural/trunk
exercises [43, 51] are safe and feasible forms of
balance and flexibility exercise for PwP that might
reduce pain. Aquatic exercise is also an option that
might help with pain management [41, 42] and can
be a component of all exercise modes.

Alongside this general exercise guidance is the
need to consider the type(s) of pain an individual
is presenting with. As depicted in Fig. 2, nocicep-
tive, nociplastic, and neuropathic pain occur along
a continuum with individuals often presenting with
more than one type [3]. Evidence from the chronic
pain literature [2, 88–90] indicates that common to
all pain types is the need to take an individualized
and graded approach to exercise, progressing slowly
as pain allows from baseline tolerated activity levels,
with monitoring and adjustments (progression and
regression) as required. Generally speaking, people
with chronic pain should begin with aerobic exer-
cise at least twice per week and resistance training
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Fig. 1. Biopsychosocial approach to pain management for people with Parkinson’s disease.

two to three non-consecutive days per week at an
intensity and duration tolerable for them [2]. An over-
activity/underactivity cycle where too much exercise
leads to flare-ups and is followed by no or very
little exercise is best avoided. However, even with
careful grading of exercise, progressions can lead
to flare-ups. The impact of flare-ups can be mini-
mized by having a flare-up plan, such as returning
to the dose of exercise that was tolerated prior to
the flare-up, then progressing by 50% of the previ-
ously attempted progression [2]. It is recommended
that exercise is delivered within a biopsychosocial
framework and includes education about the patho-
physiology of chronic pain to provide reassurance
that exercise with tolerable pain is safe [2, 88].

Elements of nociceptive pain of musculoskeletal ori-
gin and neuropathic pain can be addressed through
specific therapeutic exercises targeting contributing
impairments [91, 92].

FUTURE DIRECTIONS

While there has been much research on the non-
pharmacological management of chronic pain in the
general population, there is a paucity of studies
specifically in PwP. There are promising interven-
tions being trialed for chronic pain that warrant
exploration of their effects on pain in PwP. These
include virtual reality to provide distraction or deliv-
ery of psychological interventions [93], and the role
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Table 2
Biopsychosocial factors influencing pain, their descriptions and examples of assessment.

Biopsychosocial factors influencing pain Description Examples of assessment

Nociceptive input Pain from nociception due to noxious
mechanical, thermal or chemical stimuli as a
result of injury or stress to tissues

History and assessment consistent with
injury or tissue stress, with pain localized
and proportionate to the mechanism.

Peripheral neuropathy Pain from a lesion or disease affecting the
peripheral nervous system

Self-report version of the Leeds Assessment
of Neuropathic Signs and Symptoms [97]

Central nociplastic change Pain due to central facilitation of nociceptive
inputs producing hypersensitivity, pain with
stimuli that would not normally be painful,
and pain responses beyond an injured area.

Central Sensitization Inventory [98]

Sleep impairment Pain can both contribute to and be
exacerbated by poor sleep

Pittsburgh Sleep Quality Index [99]

Emotional dysregulation or pathology Diagnosable psychological disorders or
emotional distress such as anxiety and
depression.

Patient Health Questionnaire – 9 item
version [99]
Parkinson’s Anxiety Scale [100]
Hospital Anxiety and Depression Scale [101]

Maladaptive cognitions Irrational or incorrect thoughts and beliefs
about, or due to pain.

Pain Catastrophizing Scale [102]
Fear Avoidance Beliefs Questionnaire [103]
Tampa Scale for Kinesiophobia [104]

Sensorimotor disintegration Mismatch between sensory inputs such that
there is discordance between actual and
perceived self

Difficulty locating painful area
Joint position sense error
Two-point discrimination

Socioenvironmental context Wide ranging contextual factors including
emotional support, cultural beliefs,
environmental demands and more.

Assessment of the social and environmental
context, social support structures,
work/employment arrangements, financial
status, residential location
Spouse Response Inventory [105]
Injustice Experience Questionnaire [106]

Information based on Walton and Elliott, 2018 [79].

Fig. 2. Exercise recommendations for people with Parkinson’s disease and pain, ∗Chronic pain guidance; # Neuropathic pain guidance.

of nutrition in optimizing weight and improving
inflammatory joint pain and overall health [94]. The
degeneration of neurological pathways involved in

the processing and modulation of pain, the impair-
ments of PD [4] and the psychological and social
factors that come with adjusting to a long-term,
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neurodegenerative disorder, means that PD-specific
research into the management of chronic pain is war-
ranted. In order to provide robust and meaningful
results, this research should be designed to explore
the different types of pain (i.e., predominantly noci-
plastic, nociceptive or neuropathic) and include only
PwP who have chronic pain of the targeted pain
type(s). Furthermore, research that genuinely and
holistically addresses each person’s biopsychosocial
contributors to pain is required [10]. Such research
would align with the emerging precision medicine
approach, where alongside the clinical presentation,
genes, environment, and lifestyle are considered in
order to personalize management [95]. In this way,
innovations in research could help determine which
package of interventions is likely to be optimal for
each PwP with chronic pain [96].

CONCLUSION

PD and pain are both complex and require indi-
vidualized management. By viewing pain through
a biopsychosocial framework, a holistic and multi-
modal assessment and management of pain can be
provided to individual PwP. Exercise is an important
part of PD management; therefore, health profession-
als prescribing exercise should screen and monitor
people for pain, making appropriate modifications
as required. For many PwP and pain, exercise could
be considered alongside management for other con-
tributing factors, such as maladaptive cognitions.
Research is required to develop and evaluate mul-
tidisciplinary pain management where strategies are
matched to the type of pain as well as the psycholog-
ical and social factors contributing to pain.
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hofs E, Mariën P, Parizel PM, Crosiers D, Cras P (2015)
Mindfulness training among individuals with Parkinson’s
disease: Neurobehavioral effects. Parkinsons Dis 2015,
816404.

[63] Angelopoulou E, Anagnostouli M, Chrousos GP, Bougea
A (2020) Massage therapy as a complementary treatment
for Parkinson’s disease: A systematic literature review.
Complement Ther Med 49, 102340.

[64] Whale K, Dennis J, Wylde V, Beswick A, Gooberman-Hill
R (2022) The effectiveness of non-pharmacological sleep
interventions for people with chronic pain: A systematic
review and meta-analysis. BMC Musculoskelet Disord 23,
440.

[65] Gupta CC, Sprajcer M, Johnston-Devin C, Ferguson
SA (2023) Sleep hygiene strategies for individuals with
chronic pain: A scoping review. BMJ Open 13, e060401.

[66] Taximaimaiti R, Luo X, Wang X-P (2021) Pharmaco-
logical and Non-pharmacological Treatments of Sleep
Disorders in Parkinson’s Disease. Curr Neuropharmacol
19, 2233-2249.

[67] Martire LM, Keefe FJ, Schulz R, Ready R, Beach SR,
Rudy TE, Starz TW (2006) Older spouses’ perceptions of
partners’ chronic arthritis pain: Implications for spousal
responses, support provision, and caregiving experiences.
Psychol Aging 21, 222-230.

[68] Peat G, Thomas E, Handy J, Croft P (2004) Social net-
works and pain interference with daily activities in middle
and old age. Pain 112, 397-405.

[69] Jensen MP, Moore MR, Bockow TB, Ehde DM, Engel
JM (2011) Psychosocial factors and adjustment to chronic
pain in persons with physical disabilities: A systematic
review. Arch Phys Med Rehabil 92, 146-160.

[70] National Guideline Centre (UK). Evidence review for
social interventions for chronic pain (chronic primary pain
and chronic secondary pain): Chronic pain (primary and
secondary) in over 16s: Assessment of all chronic pain and
management of chronic primary pain: Evidence review
D. London: National Institute for Health and Care Excel-
lence (NICE); 2021 Apr. (NICE Guideline, No. 193.),
https://www.ncbi.nlm.nih.gov/books/NBK569981/

[71] Canning CG, Paul SS, Nieuwboer A (2014) Prevention of
falls in Parkinson’s disease: A review of fall risk factors
and the role of physical interventions. Neurodegener Dis
Manag 4, 203-221.

[72] Patel K V, Phelan EA, Leveille SG, Lamb SE, Missikpode
C, Wallace RB, Guralnik JM, Turk DC (2014) High preva-
lence of falls, fear of falling, and impaired balance in
older adults with pain in the United States: Findings from



N. E. Allen et al. / Non-Pharmacological Pain Management in PD S79

the 2011 National Health and Aging Trends Study. J Am
Geriatr Soc 62, 1844-1852.

[73] Stubbs B, Binnekade T, Eggermont L, Sepehry AA,
Patchay S, Schofield P (2014) Pain and the risk for falls in
community-dwelling older adults: Systematic review and
meta-analysis. Arch Phys Med Rehabil 95, 175-187.e9.

[74] Leveille SG, Jones RN, Kiely DK, Hausdorff JM, Shmer-
ling RH, Guralnik JM, Kiel DP, Lipsitz LA, Bean JF (2009)
Chronic musculoskeletal pain and the occurrence of falls
in an older population. JAMA 302, 2214-2221.

[75] Khalil H, Alissa N, Al-Sharman A, E’leimat I, Qawasmeh
M Al, El-Salem K (2021) Understanding the influence of
pain and fatigue on physical performance, fear of falling
and falls in people with Parkinson’s disease: A pilot study.
Neurodegener Dis Manag 11, 113-124.

[76] Naisby J, Lawson RA, Galna B, Alcock L, Burn DJ,
Rochester L, Yarnall AJ (2021) Trajectories of pain over 6
years in early Parkinson’s disease: ICICLE-PD. J Neurol
268, 4759-4767.

[77] Landers M, Nilsson M (2023) A theoretical framework for
addressing fear of falling avoidance behavior in Parkin-
son’s disease. Physiother Theory Pract 39, 895-911.

[78] Cleeland CS, Ryan KM (1994) Pain assessment: Global
use of the Brief Pain Inventory. Ann Acad Med Singapore
23, 129-138.

[79] Walton DM, Elliott JM (2018) A new clinical model for
facilitating the development of pattern recognition skills
in clinical pain assessment. Musculoskelet Sci Pract 36,
17-24.

[80] Valentijn PP, Schepman SM, Opheij W, Bruijnzeels MA
(2013) Understanding integrated care: A comprehensive
conceptual framework based on the integrative functions
of primary care. Int J Integr Care 13, e010.

[81] Pang MY (2021) Physiotherapy management of Parkin-
son’s disease. J Physiother 67, 163-176.

[82] Allen NE, Canning CG, Almeida LRS, Bloem BR, Keus
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