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Background: Parkinson’s disease (PD) is a complex neurodegenerative disorder impacting everyday function and quality of
life. Rehabilitation plays a crucial role in improving symptoms, function, and quality of life and reducing disability, particularly
given the lack of disease-modifying agents and limitations of medications and surgical therapies. However, rehabilitative care
is under-recognized and under-utilized in PD and often only utilized in later disease stages, despite research and guidelines
demonstrating its positive effects. Currently, there is a lack of consensus regarding fundamental topics related to rehabilitative
services in PD.

Objective: The goal of the international Parkinson’s Foundation Rehabilitation Medicine Task Force was to develop a
consensus statement regarding the incorporation of rehabilitation in PD care.

Methods: The Task Force, comprised of international multidisciplinary experts in PD and rehabilitation and people directly
affected by PD, met virtually to discuss topics such as rehabilitative services, existing therapy guidelines and rehabilitation
literature in PD, and gaps and needs. A systematic, interactive, and iterative process was used to develop consensus-based
statements on core components of PD rehabilitation and discipline-specific interventions.

Results: The expert-based consensus statement outlines key tenets of rehabilitative care including its multidisciplinary
approach and discipline-specific guidance for occupational therapy, physical therapy, speech language pathology/therapy,
and psychology/neuropsychology across all PD stages.

Conclusions: Rehabilitative interventions should be an essential component in the comprehensive treatment of PD, from
diagnosis to advanced disease. Greater education and awareness of the benefits of rehabilitative services for people with PD
and their care partners, and further evidence-based and scientific study are encouraged.

Keywords: Interdisciplinary, multidisciplinary, neuropsychology, occupational therapy, physical therapy, rehabilitation,

speech language pathology

INTRODUCTION

Parkinson’s disease (PD) is a complex and progres-
sive neurodegenerative condition occurring in over
10 million people worldwide and has both motor
and non-motor symptoms that can affect functional
abilities and quality of life [1-5]. Rehabilitative inter-
ventions play a crucial role in PD care and improving
health outcomes, with growing evidence demonstrat-
ing benefit for motor and non-motor functioning,
activities of daily living (ADL), and quality of life
[6-10]. Several guidelines and quality standards pro-
pose incorporation of occupational therapy (OT),
physical therapy/physiotherapy (PT), and speech
and language pathology/therapy (SLP) in PD care,
as well as exercise and physical activity [11-13].
Several research studies support multidisciplinary
rehabilitative care to utilize basal ganglia circuitry,
neuroplasticity, goal-based practice, and task-specific
motor and cognitive training [14-22]. Despite these
guidelines and increasingly recognized benefits of
OT, PT, and SLP for PD, rehabilitation therapy refer-
rals and utilization rates are low in many countries,
even in expert specialty centers [23-26]. Data from
the Parkinson’s Foundation Quality Improvement
Initiative, reflecting over 5,000 participants from 4
countries, revealed that less than 1/3 of PD patients
were referred for rehabilitation services, with rates of
30.4%, 8.0%, and 7.5% for PT, OT, and SLP, respec-
tively [24]. Referral to rehabilitation specialists more

often occurs late in the disease when complications
such as falls or dysphagia occur [24], thereby missing
critical opportunities to proactively limit or prevent
functional decline even early in the course of PD.

At present, consensus is lacking regarding many
fundamental topics and key points related to rehabil-
itative services in PD, ranging from the composition
and integration of the rehabilitation team to the opti-
mal setting, timing and delivery needed to inform
best practices. While there are individual discipline-
specific guidelines (e.g., OT, PT, and SLP) and papers
on organizing multidisciplinary care, there are no
integrated international guidelines outlining key prin-
ciples of multidisciplinary rehabilitative care and
practices in PD [17, 27, 28]. This lack of guidance
limits the appropriate inclusion of rehabilitative ser-
vices in PD and the provision of optimal care for
people living with PD. Developing a unified under-
standing of the role of multidisciplinary rehabilitative
care in PD represents a key step in improving patient
outcomes.

This paper aims to address these challenges by
providing a consensus statement based on expert
opinion, best available evidence, and a priori pro-
cesses as an initial step toward international guidance
and frameworks for comprehensive, integrated reha-
bilitative care-delivery models in PD. In this regard,
consensus statements (in contrast to clinical prac-
tice guidelines, which are recommendations based
on systematic reviews of evidence and assessment of
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benefits and harms of alternative care options [29])
are particularly helpful when there is variability in
clinical practices and evidence, and opportunities to
improve quality of care. To date, clinical practice
guidelines for rehabilitation in PD typically focus
on individual disciplines (i.e., PT, OT, or SLP) sep-
arately, rather than in an integrated, inter-related
approach, and recommendations for timing, con-
tent, and delivery vary by geographical region (e.g.,
United States, Europe, United Kingdom, Canada)
and organization (e.g., American Academy of Neu-
rology and professional rehabilitation organizations)
[11, 12, 30-34]. Furthermore, despite these prac-
tice guidelines, rehabilitation services for PD have
limited utilization and are inconsistently organized
and implemented [23, 24, 26]. Thus, the objective of
our work was to achieve consensus among experts
in multidisciplinary rehabilitation and PD regarding
fundamental components of rehabilitative care for PD
and optimal interventions for rehabilitation therapies
most often encountered in PD.

METHODS
Purpose and overview

The Parkinson’s Foundation established a Rehabil-
itation Task Force to address the lack of consensus
regarding use of and guidance for rehabilitation
care in PD. The Task Force utilized a systematic
approach to develop an international consensus state-
ment regarding multidisciplinary rehabilitation in PD
with the following steps: 1) defining goals and time-
line, 2) conducting a literature search and narrative
review, 3) defining scope of the consensus statement,
4) discussing the literature and drafting the consensus
statement, 5) developing and refining the proposed
statement using a systematic, interactive, and iterative
process, and 6) manuscript development.

Task Force and Steering Committee

The Task Force was comprised of international
PD clinical, research, and rehabilitation healthcare
experts, a person with PD, and care partner of a
person with PD. Multiple professional disciplines
were represented, specifically including movement
disorders neurology, neuropsychology, nursing, OT,
physiatry, PT, rehabilitation science (the field of
research related to rehabilitation, e.g., its scientific
basis, delivery models, implementation, among other
topics), and SLP (see Supplementary Material for

Task Force members). In the context of this initiative,
the term “expert” was defined as ‘“healthcare pro-
fessional, researcher, or academic with expertise in
the treatment, service provision, research or analysis
of multidisciplinary rehabilitation in PD or a per-
son with first-hand lived experience with PD.” The
panel was identified by the Parkinson’s Foundation
project leads and Rehabilitation Task Force co-chairs
based on their recognized clinical experience in PD
across the disease spectrum, scientific research and
scholarship contributions to the field of PD and reha-
bilitation, and lived-experience.

All members were considered to have relevant
knowledge and experiences to share and equally
weighted voices in the Task Force, reflecting the
teamwork and multidisciplinary nature typical of the
field of rehabilitation. An expert panel of approxi-
mately 15 participants was planned, in keeping with
our aim of having representation across disciplines
and international regions, gender balance, and previ-
ously recommended panel sizes [35, 36].

The Steering Committee was comprised of the
Rehabilitation Task Force co-chairs and Parkin-
son’s Foundation project leads, along with external
healthcare consultants (Avalere, based in Washing-
ton, D.C.), who provided oversight and input for
the project. The consultants assisted with preparing
discussion topics, workshop materials, and iterative
feedback; facilitating group discussions to ensure
participation from all members, listening for any
dissenting opinions or areas for additional discus-
sion, and helping achieve consensus; and distributing,
receiving, and reviewing votes on the statements for
consensus agreement.

Preparation for Task Force discussions

In preparation for the group discussions, a narra-
tive review of the literature was performed, thereby
reviewing published systematic reviews, meta-
analyses, guidelines, and seminal articles regarding
evidence for rehabilitative interventions in PD from
2002-2022. The purpose of the review was to pro-
vide a broad overview on the topic of rehabilitation
in PD with critical, comprehensive, objective, and
current knowledge and to help establish a frame-
work for the Task Force and context for the proposed
consensus statement. As the Task Force paper was
not intended to be a clinical practice guideline, our
methodology did not include a formal systematic
review of PD rehabilitation literature, though it incor-
porated existing systematic reviews on this topic into
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Fig. 1. Task Force process.

its review and group discussions [8, 28—47]. Several
primary PD guidelines were reviewed specifically
for their reference to rehabilitative therapies [11, 12,
37-41]. Limited emphasis on rehabilitation in exist-
ing guidelines, along with variability in the types
of rehabilitation disciplines included and PD symp-
toms and treatments emphasized, further reinforced
the rationale for our objective of developing a collec-
tive perspective on comprehensive, multidisciplinary
rehabilitation approaches for PD.

Consensus-building process

Members participated in virtual workshops
between February and October 2021 to discuss the
current evidence for rehabilitation in PD and top-
ics such as optimal interventions, team composition,
and discipline-specific rehabilitation considerations.

Workshops were used to develop the consensus state-
ments regarding rehabilitative care and interventions
for OT, PT, SLP, and psychology/neuropsychology
(Fig. 1).

The Task Force defined the scope and parameters
of the consensus statement using the PICOTS frame-
work (i.e., Population, Interventions, Comparisons,
Outcomes, Timing, and Settings) [42]. As such, the
following parameters for the work were identified:
Population (PD, all stages), Interventions (rehabilita-
tion services), Comparisons/Co-interventions (other
care services such as medications, surgery, educa-
tion, and supportive services often utilized in PD),
Outcomes (functional outcomes, patient goals, qual-
ity of life, symptomatic therapies), Timing (all stages
of PD, including at diagnosis and early PD), Settings
(multiple locations including hospital, outpatient, and
others).
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The Task Force achieved consensus on items using
a structured and iterative process of developing and
refining key statements, incorporating the evidence
reviewed and collective expert opinion via virtual
face-face conversations and email correspondences.
We collected and aggregated information from the
expert panel through multiple iterations and feed-
back. These discussions were organized and guided
by the Steering Committee, including the healthcare
consultants who provided oversight and encouraged
and solicited participation from all members. This
process enabled the group to maintain effective
communication and open expression of opinions, dia-
logue and critique of topics, and response to iterative
feedback.

The proposed tenets and recommendations were
voted on anonymously by Task Force members using
an emailed voting template, to which each member
responded individually to the healthcare consultants
so that independence and anonymity was respected.
The voting for the discipline-specific interventions
for OT, PT, SLP, and psychology/neuropsychology
additionally included the physician co-chairs of the
Steering Committee to capture their perspectives on
the rehabilitation disciplines. The voting template
format consisted of an excel spreadsheet listing the
proposed items, request to “mark yes or no for
agreement” for each item, and opportunity to pro-
vide commentary. Votes were tallied and noted as
achieving consensus when at least 80% approved.
As percentages for agreement vary in the litera-
ture, we wanted to ensure majority consensus in our
international panel where wide variations in practice
might occur, and thereby adopted a more conserva-
tive approach [43—45]. Any dissenting opinions were
discussed during virtual workshops and resolved
with majority agreement. For analysis, we calcu-
lated counts and proportions for the voting. Taking a
conservative approach, we counted missing data for
individual items as a “no” vote. Building on the itera-
tive process, feedback and discussion, two rounds of
voting were performed.

RESULTS

Task Force and Steering Committee composition

The Task Force members represented movement
disorders neurology (n = 3), neuropsychology (n=2),
nursing (n=1), OT (n=2), physiatry (n=1), PT
(n=2),rehabilitation science (n = 1), SLP (n =2), per-
son with PD (n=1, also a PT), and care partner

(n=1). The Steering Committee included a move-
ment disorders neurologist with neurorehabilitation
expertise and a physiatrist (Task Force co-chairs),
along with Parkinson’s Foundation staff of whom 2
also had professional experience in OT and nursing.
The total group included 12 females and 9 males,
residing across 7 countries (United Statesn =12, Aus-
tralian =2, Italy n =2, United Kingdom n =2, Canada
n=1, France n= 1, Netherlands n = 1 participant). Of
the Task Force members, 79% had over 20 years of
experience in their discipline and 66% reported over
20 years focused on rehabilitation.

Definitions and terminology

Building on fundamental concepts of rehabilita-
tion from the World Health Organization and British
Society of Rehabilitation Medicine [46, 47], the Task
Force proposes that rehabilitation in the context of
PD be defined as a process of active changes through
interventions designed to optimize physical, psycho-
logical, social, cognitive and behavioral functioning
for individuals at all stages of PD.

Throughout this statement, the Task Force utilizes
a schema delineating four clinical stages of PD in
order to capture a functional point of view, adapted
from Thomas and MacMahon [48, 49] as: “Upon
Diagnosis, Early-Stage, Mid-Stage, and Advanced-
Stage PD.” While other PD staging methods exist
(e.g., Hoehn and Yahr) [50], they focus mostly on
motor aspects of PD. Incorporating both motor and
functional features of PD into rehabilitative ther-
apy is essential to our approach. The Task Force
also recognizes that various terminology, such as
“multidisciplinary,” “interdisciplinary,” “integrated,”
is often used interchangeably in the literature to
describe similar yet nuanced concepts (Table 1) [51].
For consistency in this article, multidisciplinary is
used to describe the integrated care model of the
rehabilitation team.

Statements and guidance for rehabilitation in PD

The consensus-based statements presented here
address fundamental components of rehabilitative
care for PD, including A) key principles of reha-
bilitative care; B) composition of the rehabilitation
care team; C) rehabilitation care planning; D) tim-
ing and settings for rehabilitative services; and E)
education and training of rehabilitation profession-
als for PD (Table 2). These statements help establish
paradigms for high-quality rehabilitative care for
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Table 1
Key definitions and terminology

Multidisciplinary Team: people from different disciplines working together, each drawing on their disciplinary knowledge. The
different disciplines typically provide evaluation and management in different locations and at separate times [28].

Interdisciplinary Team: sharing/integrating knowledge and methods from different disciplines, using a real synthesis of approaches.
The different disciplines typically provide evaluation and management together, in the same location and same time [28].

Integrated Care: care approach to strengthen people-centered health systems through the promotion of the comprehensive delivery
of quality services across the life course; it is designed according to the multidimensional needs of the population and the individual

and is delivered by a coordinated multi- or interdisciplinary team of providers working across settings and levels of care [28].

Person-centered care: care approaches and practices that see the person as a whole with many levels of needs and goals [216].

Comprehensive care: equitable and timely access to specialists, throughout all stages of the disease, utilizing a person-centered,
multidisciplinary team approach to symptom management to improve health and quality of life [217].

PD. Additionally, the Task Force proposes optimal
rehabilitative interventions across four rehabilitation
therapy disciplines: OT, PT, SLP, and psychol-
ogy/neuropsychology (Tables 3—-6). The Task Force
also highlights several emerging rehabilitative thera-
pies with examples provided in the tables, but given
their current state of evidence-base, the Task Force
does not offer formal recommendations for these
areas.

All Task Force members (n=16) completed vot-
ing rounds for the statements regarding fundamental
components of rehabilitative care. In round one,
there was > 80% consensus on all items, except one,
and comments provided. With feedback and dis-
cussion, the statements were revised and refined
in their ordering and wording (e.g., to reflect an
international audience, reduce repetition, etc.). After
revisions, they received unanimous (100%) agree-
ment. For the discipline-specific interventions, voting
was completed by 15 of 18 group members and met
with > 80% agreement on the suggested OT, PT, SLP,
and psychology/neuropsychology strategies.

Fundamental components of rehabilitative care
for PD

Rehabilitative care in PD is grounded in several
key tenets: the recognition of the complexity and
heterogeneity of PD symptoms and progression; the
importance of an individually tailored, comprehen-
sive, and collaborative therapeutic approach; and its
role, alongside medical, surgical, experimental, and
other strategies often utilized in PD, but also as
monotherapy at times [12]. Given this complexity,
rehabilitation for PD should involve the person with
PD and care partners (if present) throughout the pro-
cess, thereby adopting a person-centered approach

and shared decision-making model to promote symp-
tom management and self-efficacy [28, 38—40, 52].

To ensure a comprehensive approach, the rehabil-
itation care team should include multiple disciplines
working together in a coordinated fashion, along with
the person with PD and care partners. The clinical
team should have knowledge and expertise specific
to PD and rehabilitation. Composition and structure
of the rehabilitation team may vary across the world
depending on patient needs related to their motor and
non-motor symptoms, stages of disease, and individ-
ual goals and priorities; different practice settings;
local or national health systems; and availability of
trained personnel, but at its core may include those
listed alphabetically in Fig. 2.

The rehabilitation team is anticipated to inter-
act with other healthcare professionals of the PD
multidisciplinary care team (e.g., cardiologists, gas-
troenterologists, neurosurgeons, pharmacists, psy-
chiatrists), among others [27]. To date, the optimal
combination of these multidisciplinary rehabilita-
tion and other healthcare professionals in PD care
is unknown [41] but should be tailored to each indi-
vidual’s specific needs.

Care coordination and communication among
the rehabilitation team, other PD-related multidisci-
plinary team members, the person living with PD,
and care partners are critical to support an opti-
mal approach to rehabilitation care [27, 28, 37, 53].
In some settings, the physiatrist plays a key role
in coordinating and working with the multidisci-
plinary rehabilitation care team in PD; this teamwork
may occur in different rehabilitation care settings
(e.g., inpatient rehabilitation hospital, outpatient, or
day rehabilitation) and may vary across geographi-
cal locations [26, 54]. However, in other locations
and settings, this care coordination may be spear-
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Table 2
Tenets and recommendations for rehabilitative care in PD

A. Key principles of rehabilitative care for PD

Al. Rehabilitative services play an integral role in the comprehensive, integrated model of PD care and should be multidisciplinary and
available along the continuum of PD from diagnosis to end of life.

A2, Rehabilitative care in PD should be considered in the context of other PD treatments as it can be adjunctive to medication and
surgical therapies in PD, or for some, at different time points, may be the primary therapeutic intervention.

A3. Rehabilitation goals should be person-centered and developed in collaboration with the person living with PD and care partners, as
appropriate. The process of setting rehabilitation goals is dynamic, requiring assessment and re-evaluation along the continuum of PD.
Rehabilitation goals are directed at optimizing physical, psychological, social, cognitive, and behavioral functioning (e.g., activities,
work, hobbies, and other) and outcomes such as functional abilities, participation in activities, independence, and quality of life for
persons at all stages of PD.

Ad4. Rehabilitative care is grounded in underlying neurobiological mechanisms and includes scientifically driven and personalized
interventions.

B. Team structure for PD rehabilitative care

B1. The rehabilitation team should ideally include care managers; preferably physician specialists in neurology, physical medicine and
rehabilitation (e.g., physiatry), or geriatrics; as well as PD nurse specialists and professionals in occupational therapy, physical therapy,
speech language pathology/therapy, psychology/neuropsychology, and social work. At times, the core team may also include other
specialists, practitioners for complementary modalities, or rehabilitation scientists, but must be flexible in the combination depending
on the needs of the person with PD and on the availability of and access to various rehabilitation professionals (see Fig. 2).

B2. Persons living with PD, their care partners and family should be the central focus and considered integral and active members of
the rehabilitation team.

B3. All treating professionals responsible for managing, coordinating, and/or delivering rehabilitative care for persons with PD should
have appropriate knowledge, experience, and training regarding PD in their respective disciplines.

B4. The rehabilitation team should have a coordinating person(s) to oversee and facilitate the delivery of rehabilitative services across
all relevant disciplines. Depending on the clinical setting or situation, the coordinating rehabilitation professional may be anyone from
the core rehabilitation team (i.e., a physiatrist, neurologist, movement disorder specialist, geriatrician, and/or other health professional
(e.g., occupational therapist, physical therapist, speech language pathologist, psychologists, neuropsychologists, social worker), or
other relevant professional (e.g., case manager).

BS. The rehabilitation team members must demonstrate continuity and team connectedness in care by having timely, effective, clear,
integrated, and cross-collaborative interactions and communications within the rehabilitation team, with other healthcare providers, and
with people with PD and their care partners.

C. Care planning for PD rehabilitation

C1. Rehabilitation team members should provide a tailored, meaningful, person-centered approach when developing treatment plans
for persons with PD. Care plans need to account for the goals, needs, preferences, values, and learning style of the person with PD.
They should also account for the ability of the person with PD to readily access needed services, such as geographic location of medical
offices, insurance coverage, language and culture, and other factors that could limit care utilization.

C2. Rehabilitation providers should involve the care partner of a person with PD, where appropriate, for management, education, and
training, as well as take into account the psychosocial and physical needs of the care partner and the person with PD. It is essential that
providers understand the person with PD’s and care partner’s health literacy, comprehension, and cognition, and their communications
need to be tailored appropriately.

C3. Rehabilitation providers, persons with PD, and care partners, should work together using a shared decision-making approach.

C4. Rehabilitation providers should teach persons with PD and their care partners self-management strategies at early PD stages and on
an ongoing basis throughout the disease course.

D. Timing and settings for rehabilitative services

D1. Rehabilitative services should be implemented across all stages of disease and integrated with other interventions (e.g.,
medications, surgery), from early stages (which can be as soon as the time of diagnosis) to advanced disease. Services implemented
should involve all or any combination of the rehabilitation team disciplines according to the specific changing needs of the person with
PD across all stages of the disease.

D2. Early referral to rehabilitative services should be recommended to individuals as soon as they are diagnosed with PD and should
continue with regular modifications throughout disease progression as needed.

(Continued)
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(Continued)

D. Timing and settings for rehabilitative services

D3. Rehabilitation providers should conduct rehabilitation assessments at first presentation of PD to establish baseline status, with
input from the multidisciplinary rehabilitation team, to determine which interventions should be initiated and set rehabilitation goals to
optimize function, quality of life, promote a healthy lifestyle, and prevent functional decline.

D4. Rehabilitation providers should conduct serial and follow up rehabilitation assessments at regular intervals throughout disease
progression (e.g., approximately every 6 months, designated timeframes, and when needed) to determine changes over time, identify
new features or concerns about the diagnosis, set new therapy goals, prevent disease-related complications, address patient and care

partner needs, and optimize function and quality of life.

DS5. Rehabilitative services can be provided in a variety of settings including: outpatient therapy locations, day rehabilitation programs,
inpatient hospital programs, community-based programs, at home, and long-term care facilities, as well as in single-discipline (e.g.,
physical therapy alone) or multidiscipline (e.g., physical therapy and occupational therapy) settings that take into account differences in

patient needs and resource availability.

E. Education and training required for rehabilitation of people with PD

El. The Parkinson’s community (i.e., people with PD, care partners, professionals, advocacy organizations) should have greater
awareness and education about rehabilitative services, including the importance and impact of rehabilitative services, different types of
rehabilitative services, resources available, and identification of symptoms throughout the PD journey that would prompt assessments

or changes in treatment plans.

E2. The healthcare professional community should have greater awareness and education about rehabilitative services, including the
importance and impact of rehabilitative services, different types of rehabilitative services, referral pathways, resources available, and
early identification of symptoms throughout the PD journey that would prompt assessments or changes in treatment plans.

E3. Education and training for healthcare professionals providing PD specific rehabilitation should be developed and implemented by
clinicians and other subject matter experts practicing in these areas, with consideration of the role of continuing education and
incorporation of evidence-base standards and practice guidelines, where applicable.

E4. Education and training regarding teamwork, communication, and inter-professional interactions also should be provided to

clinicians supporting rehabilitative services for persons with PD.

headed by other team members such as movement
disorder neurologists, geriatricians, nurses, case man-
agers, social workers, or rehabilitation therapists.

A unifying principle of rehabilitative care is the
integration of the multidisciplinary team. This inte-
gration may be facilitated on a practice level by
scheduled and regular multidisciplinary rehabilita-
tive team meetings in outpatient, inpatient rounding,
and/or case conference settings [27, 55, 56].
Examples from interprofessional, multidisciplinary
rehabilitation care for stroke and other neurologi-
cal conditions may provide insights for team-based
opportunities for people with PD [57-59]. Addition-
ally, the inclusion of people with lived experience
and shared decision making into team settings is an
actively growing area in PD [60, 61]. Ideally, clin-
ical activities are supported by and combined with
educational and research-related activities (e.g., inter-
professional journal clubs, seminars, and projects
involving various rehabilitative care team members,
clinicians, and scientists working together and co-
leading, where appropriate). These settings may
enrich interactive discussions among team mem-
bers regarding topics such as evidence-based and

cost-effective interventions for integrated care and
bridging clinical care and research. Clinical-research-
patient partnerships may help advance the scientific
and evidence-base of rehabilitation therapies, deliv-
ery models, and implementation in clinical settings.
Successful multidisciplinary integration requires
knowledge and skill building related to teamwork and
communication.

Rehabilitative care planning should emphasize the
needs and goals of the person with PD, develop
strategies for self-management, and include care part-
ners where appropriate [26]. Furthermore, the Task
Force recommends that rehabilitative interventions
occur across the continuum of PD, from the time of
diagnosis through advanced disease stages. Baseline
rehabilitation assessments and serial follow up are
recommended with adjustments to goals as a person’s
needs change in order to enable timely provision of
continuous care in the context of a progressive disease
[62].

Rehabilitative care may occur in a variety of
settings depending on geographical and cultural
diversity, available trained personnel, resources, and
patient needs. Providing optimal PD rehabilitative



Table 3

Optimal rehabilitation assessments and interventions for occupational therapy

Upon Diagnosis Early-Stage PD Mid-Stage PD Advanced PD
Evaluations e Baseline assessment of e Regular re-assessment of e Regular re-assessment of e Regular re-assessment of
ADL/IADL, functional abilities, ADL/IADL, functional abilities, ADL/IADL, functional abilities, ADL/IADL, functional abilities,
and social/or recreational and social/ or recreational and social/ or recreational and social/ or recreational
activities, employment needs, activities, employment needs, activities, employment needs, activities, fine motor control,
fine motor control, functional fine motor control, cognition, fine motor control, cognition, cognition, fatigue, upper
cognition, fatigue, upper fatigue, upper extremity function, fatigue, upper extremity function, extremity function, and vision
extremity function, and vision and vision and vision e Regular re-assessment of motor
e Care partner and person with e Regular re-assessment of motor e Regular re-assessment of motor and non-motor functions and OT
PD’s risk impressions on home and non-motor functions and OT and non-motor functions and OT needs
and driving safety needs needs o Occupational deprivation
e Driving screen and evaluation- o Follow-up driving screen and o Safety with domestic equipment
clinical and/or behind the wheel evaluation-clinical and/or behind (e.g., firearms, power tools, small
assessment the wheel assessment and appliances)
e Screen for durable medical discussion regarding alternative e Community safety (e.g.,
equipment and home safety for strategies for transportation as wandering)
falls prevention necessary (may coordinate with
e Home modification assessment social work and others on team)
e Care partner burden/strain
o Environment modifications for
visual dysfunction, balance and
safety
Management e Time pressure management Same as interventions for Upon Same as interventions for Early Same as interventions for

e Fatigue management (including
exercise plan)

o Strategies for non-motor
symptoms: e.g., sleep hygiene,
stress management, mindfulness,
exercise

Diagnosis plus:

Medication management

Collaboration with

speech-language pathologist to

determine if dietary

modifications should dysphagia

occur and adaptive equipment

and compensatory strategies to

support self-feeding are needed

for either oral eating or manual

coordination reasons

o Collaboration with PT to address
exercise plan for managing
fatigue

e Daily schedule management

e Sleep hygiene

Stage plus:

Structured daily routine
Toileting schedule
Collaboration with SLP to
determine dietary modification
and adaptive equipment and
compensatory strategies to
support self-feeding as needed
Collaboration with PT to address
safety with functional mobility
strategies to support daily
activities

Mid-Stage plus:

e Management of urinary
dysfunctions

e Posture, seating, and positioning,
skin pressure care

(Continued)
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Table 3
(Continued)

124!

Upon Diagnosis

Early-Stage PD

Mid-Stage PD

Advanced PD

Trainings e Metacognitive and cognitive
strategies training (e.g., training
in the use of attentional strategies,
auditory, visual, and sensory
cueing, action observation, motor
imagery techniques)*

o Exercise modalities to support
function and engagement in
meaningful activity (e.g., LSVT
BIG™)

o Task/goal-oriented training for
ADL, IADL (e.g., meal
preparation, home management,
financial management),
handwriting, fine motor
coordination (e.g., attentional
strategies, auditory, visual, and
sensory cueing, action
observation, motor imagery
techniques)

Optimal transfer from floor
strategies to reduce injury, fear
and improve self-management

e Environmental adaptations

o Cognitive strategies for visual
dysfunction

e Optimal assistance strategies for
care partners (cueing as opposed
to physical assistance)

e Functional mobility
training/consider motor and
non-motor fluctuations & on/off
states

o Utilize a tailored mix of cognitive
and sensory strategies, assistive
devices and adaptations, advice
about support services - as
desired/required, and goal
oriented cognitive rehabilitation

e Compensatory strategies to
optimize comfort and well-being

e Cognitive stimulation program/
tailored activities for best quality
‘leisure time’

e Care partner training (e.g.,
transfer techniques, manual
handling)

o Assist with end-of-life planning

e Education and demonstration
about person-centered use of
technology and devices to
support and enhance daily living

Examples of Assistive
Technology or Devices

Same as interventions for Upon
Diagnosis plus:
Medication organizers
Calendar/memory aids
Hand & grab bars - steps, stairs,
bathroom, toilet
Night light
Technology/Aids, (e.g., writing
stylus for touch screen devices,
mounting device/ holders/stands),
familiarization with accessibility
features on phone/computer (e.g.,
text size/display, dictation,
reminders, touch screen, word
prediction, speed control,
hands-free/voice control, voice
over/screen reader), introduction
to application software (e.g.,
tremor regulation, speech to text),
adaptive hardware (e.g., mouse,
keyboard)
o Personal/home safety alert
systems
e Environmental controls/home
automation

Same as interventions for Early
Stage plus:

o Adaptive clothing (e.g., magnetic
fasteners/Velcro)

e Dressing aids (e.g., shoehorn,
elastic laces, zipper pull)

o Adaptive utensils/cups/straws

e Electric can/jar opener

e Electric supplies, (e.g.,
toothbrush, razor)

e Home equipment needs, (e.g.,
bedside commode or urinal,
shower chair/tub transfer bench,
hand-held shower system,
anti-slip bathroom mat, bed rail/
transfer pole, toilet safety frame,
blow dryer stand)

e External visual aids (e.g.,
reminder signs, visual targets)

e Collaboration with PT to
determine appropriate mobility
aids

e Recreation/Leisure aides, (e.g.,
large print books, magnifiers for
reading, audio books/podcasts,
card holder)

Same as interventions for
Mid-Stage plus:
e Companion wheelchair
e Powered lift recliner chair
e Rolling shower chair
o Standing aids
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Table 3
(Continued)

Upon Diagnosis

Early-Stage PD

Mid-Stage PD

Advanced PD

Examples of Complementary
Modalities/ Community Exercise

e Education in appropriate
community and home exercise
options, individual or group
settings

o Tai Chi, yoga, dance

e Relaxation, mindfulness

e Massage, acupuncture for pain or
stiffness

e Forced amplitude cycling

o Nordic walking

e Hobbies and leisure activities,
(e.g., reading, gardening, music,
arts and crafts)

o Nutrition

Same as interventions for Upon
Diagnosis plus:

o Cognitive Behavioral Therapy

o Partnered and unpartnered dance

e Time in nature/outdoors

o Self-management groups and
community engagement
opportunities

Same as interventions for Early
Stage plus:

e Support groups/socialization

e Group exercise

e Music (cueing and leisure)

e Pelvic floor therapy

Same as interventions for
Mid-Stage plus:

e Socialization

e Massage

e Pet/animal companion

ADL: activities of daily living; IADL: instrumental activities of daily living; LSVT: Lee Silverman Voice Treatment. *Meaningful activities include physical, social, and leisure activities that are
tailored to the person’s needs and preferences. May include activities of daily living (ADL) or leisure activities, may be structured or spontaneous, and may provide emotional, creative, intellectual,
and spiritual stimulation.[216]. NOTE: The assessments and interventions listed in this table are not a comprehensive list of all strategies used in PD. These are examples that may be used and
tailored to a person with PD’s specific needs and goals. Not all treatment approaches listed in this table will be applicable for every individual. Furthermore, there may be items listed in later stages
that may also be applicable upon diagnosis or in earlier stages, depending on the individual.
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Table 4
Optimal rehabilitation assessments and interventions for physical therapy
Upon Diagnosis Early-Stage PD Mid-Stage PD Advanced PD
Evaluations e Baseline assessment of motor e Regular re-assessment of motor e Regular re-assessment of motor e Regular re-assessment of motor
function, fall risk, and home function, fall risk, and home function, fall risk, home exercise function, fall risk, home exercise
exercise program exercise program program, and PT needs program, and PT needs
e Screen for home equipment, e Evaluation for ambulation e Ambulation devices
work accommodations, walking devices o Wheelchair and positioning
aides, if needed e Home safety e Home safety Home mobility
e Home mobility needs (e.g., bed, needs (e.g., bed, transfers)
transfers) e Home equipment needs
e Home equipment needs e Care partner education and needs
Management e Exercise* prescription tailored to Same as interventions for Upon Same as interventions for Early Same as interventions for
the individual’s profile and Diagnosis plus: Stage plus: Mid-Stage plus:
preferences e Amplitude-based exercise o Exercise program with o Exercise program with assistance
e Moderate to high intensity e Progress/modify exercise assistance, if needed e Management of increased
aerobic exercise (e.g., treadmill program and promote long-term e Management of motor postural deformities
walking, brisk overground adherence fluctuations and complications
walking, stationary cycling)
e Progressive resistance exercise
(e.g., free weights, weight
machines, body weight)
o Agility/balance Exercise (Tai
Chi, dance, multicomponent
balance exercises)
o Stretching/flexibility Exercises
Trainings e Home exercise program o Gait training / Compensatory o Falls prevention program (with o Falls prevention program

e Home and work set-up needs, as
appropriate

strategies as needed (e.g.,
external cueing: rhythmic
auditory stimulus)

o Pelvic floor training

oT)

o Gait training / Compensatory
strategies (e.g., external cueing,
internal cueing, weight shifting
for gait initiation, wide arcs for
turning)

e Dual-task training Strategies for
freezing of gait

e Respiratory training

e Pelvic floor training

o Functional mobility training /
consider motor and non-motor
fluctuations & on/off states

o Instruction in compensatory
strategies

e Respiratory training

o Care partner training and/or
home care

o Functional mobility training /
consider motor and non-motor
fluctuations on/off states

e Pelvic floor training

(Continued)
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Table 4
(Continued)

Upon Diagnosis

Early-Stage PD

Mid-Stage PD

Advanced PD

Examples of Assistive
Technology or Devices

e Wearable devices to track
physical activity & exercise

e Wearable devices to track

physical activity & exercise

e Mobility aids (e.g., cane, rollator,
laser/metronome mounted to
cane)

e Home equipment needs (e.g.,
raised toilet seat, tub bench,
shower chair, grab bars in
shower/tub; bed rail)

e Auditory aids (e.g., metronome,
music) to facilitate improved
quality of walking or for freezing
of gait

o External visual aids (e.g.,
reminder signs, visual targets,
laser pointer, lines on the floor for
freezing of gait)

e Wearable devices to track
physical activity & exercise

e Mobility aids (e.g., cane, rollator,
laser/metronome mounted to
cane)

e Home equipment needs (e.g.,
raised toilet seat, tub bench,
shower chair, grab bars in
shower/tub; bed rail)

e Wheelchair (companion W/C for
community outings)

e Auditory cueing (e.g.,
metronome, music) to facilitate
improved quality of walking or
for freezing of gait

e Visual Cueing (e.g., laser pointer,
lines on the floor) for freezing of
gait.

e Wearable devices to track
physical activity & exercise

Examples of Complementary
Modalities/Community Exercises

e Education in appropriate
community and home exercise
options, individual or group
sessions

o Tai Chi, yoga, dance, aquatic
exercise

e Forced amplitude or stationary
cycling

e Nordic walking

o Non-contact boxing

e Relaxation training

e Mindfulness training

e Massage

Same as interventions for Upon
Diagnosis

Same as interventions for Upon
Diagnosis

o Relaxation training
e Mindfulness training

*Exercise defined as: “A subcategory of physical activity that is planned, structured, repetitive, and purposive in the sense that the improvement or maintenance of one or more components of
physical fitness is the objective” [13]. NOTE: The assessments and interventions listed in this table are not a comprehensive list of all strategies used in PD. These are examples that may be used
and tailored to a person with PD’s specific needs and goals. Not all treatment approaches listed in this table will be applicable for every individual. Furthermore, there may be items listed in later
stages that may also be applicable upon diagnosis or in earlier stages, depending on the individual.
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Table 5

Optimal rehabilitation assessments and interventions for speech language pathology

Upon Diagnosis

Early-Stage PD

Mid-Stage PD

Advanced PD

Evaluations e Baseline assessment of speech e Swallowing assessment with timed e Regular re-assessment of speech, e Regular re-assessment of speech,
function, swallowing, cognitive water swallow test or instrumented swallowing, cognitive and swallowing, cognitive and
function, and communication examination if appropriate communication function communication function

o Oro-facial muscle examination e Regular re-assessment of speech, e Swallowing assessment and safety
o Swallowing assessment with timed swallowing, cognitive and management advice
water swallow test or instrumented communication function o Medication swallowing assessment
examination if appropriate e Request person with PD to make and
e Request person with PD to make and save own speech video recordings [to
save own speech video recordings [to review with SLP clinician]
review with SLP clinician] o Referral to ENT/ otolaryngology at
e Language domain evaluation any point if vocal fold pathology is
suspected
Management Carry out baseline assessment of e Swallow safety management advice e Strategies to improve the safety e Use of cueing to aid safe swallow

communication and swallowing and
record measures such as:

e Vocal loudness average in
conversational speech

e Pitch range

e Maximum phonation time

o Intelligibility rating

e Timed water swallow test (such as
150mls)

including head posture (chin tuck)

e Strategies to improve the safety and
efficiency of swallowing (e.g.,
expiratory muscle strength training,
EMST)

o Saliva management

e Consider attention to effort therapy
programs (e.g., Lee Silverman Voice
Treatment (LSVT), Pitch Limiting
Voice Treatment (PLVT)

e Facial expression, lip and tongue
exercise

o Cognitive exercises (may link to OT
and psychology/neuropsychology
sections)

o Advise to participate in group
activities to encourage
communication

and efficiency of swallowing to
minimize the risk of aspiration
(e.g., expiratory muscle strength
training (EMST), video-assisted
swallowing therapy (VAST) and
compensatory techniques)
Consider intensive speech
program including LSVT, PLVT
Strategies to improve speech and
communication, such as attention
to effort therapies

Maintenance activities to
optimize speech/voice function
(e.g., reading aloud, singing
groups, poetry)

Facial expression, lip and tongue
agility exercise

Advise on regular oral hygiene
and maintenance of dental
appointments to guard against
oral infections

Adyvise to participate in group
activities to encourage
communication

Cognitive exercises (may link to
OT and
psychology/neuropsychology
sections)

Consider instrumental examination
of swallowing using
videofluoroscopic examination of
swallowing or fiberoptic endoscopic
examination of swallowing
Consideration of non-oral feeding
support

Discussion with medical team of
alternative medications for those
unable to swallow pills safely
Facial expression, lip and tongue
exercise

Advise on regular oral hygiene and
maintenance of dental appointments
to guard against oral infections

e Advise to maintain social
participation, storytelling and
chatting

Cognitive exercises (may link to OT
and psychology/neuropsychology
sections)

Collaboration with dietician /
nutritionist / OT/ PT to aid swallow
management and avoidance of
malnutrition, dehydration, and
aspiration

(Continued)
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Table 5
(Continued)

Upon Diagnosis

Early-Stage PD

Mid-Stage PD

Advanced PD

Trainings

e Home exercise program for
speech, swallowing, and
cognition

e Home exercise program for
speech, swallowing, and
cognition

o Conversational care partner
training to teach strategies such
as cueing to facilitate the learned
technique for producing more
intelligible speech

o Care partner training for evolving
communication needs

Examples of Assistive
Technology or Devices

e Education about speech assistive
devices and technology

e Vocal loudness monitoring apps
and vocal loudness feedback.

o Text to speech apps on phones
and tablets

e Vocal loudness monitoring apps
and vocal loudness feedback.

e Swallow reminder buzzers/apps
to aid saliva management

o Assessment and trial of
alternative and augmentative
communication equipment to
supplement speech and optimize
communication (alphabet and
picture charts, communication
apps with key words and phrases
spoken out, text to speech apps
on phones and tablets, pacing
boards)

Examples of Complementary
Modalities/ Community
Exercises

e Music Therapy

e Rhythm Therapy

o Theatre/acting

e Choir / singing

o Relaxation

o Breathing Therapy

e Poetry reading

e Book Groups

o Pilates and Yoga for breath and
voice control

e Nutrition

Same as modalities for Upon
Diagnosis

Same as modalities for Upon
Diagnosis

Same as modalities for Upon
Diagnosis

NOTE: The assessments and interventions listed in this table are not a comprehensive list of all strategies used in PD. These are examples that may be used and tailored to a person with PD’s
specific needs and goals. Not all treatment approaches listed in this table will be applicable for every individual. Furthermore, there may be items listed in later stages that may also be applicable
upon diagnosis or in earlier stages, depending on the individual.
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Table 6

Optimal rehabilitation assessments and interventions for psychology/neuropsychology

Upon Diagnosis

Early-Stage PD

Mid-Stage PD

Advanced PD

Evaluations

o Baseline assessment of cognitive
and behavioral function

e Assessment of psychosocial
needs and support system

e Assessment of care partner needs

o Regular re-assessment of
cognitive and behavioral
function, psychosocial needs of
the person with PD and their care
partners

e Regular re-assessment of
cognitive and behavioral
function, psychosocial needs of
the person with PD and their care
partners

e Regular re-assessment of
cognitive and behavioral
function, psychosocial needs of
the person with PD and their care
partners

Management and Training with specific interventions

Cognition-Oriented Interventions

COGNITIVE TRAINING (PD
with intact cognition or PD with
mild cognitive impairment, MCI)

Intervention focus: Structured,
standardized tasks to train
individuals on cognitive
processes and abilities

Context: Structured environment

(at home or in laboratory)

e Heterogeneous approaches:
numerosity (single vs
group-based training), level of

support (therapist-facilitated vs.

self-guided vs. hybrid) tools
(paper and pencil vs PC-based,
non-adaptive vs adaptive).

Cognitive strategy instruction:
e method of loci, visual imagery,
memory cards

COGNITIVE TRAINING or
COGNITIVE
REHABILITATION (PD with
MCI to early-stage dementia)

Intervention focus: Cognitive

abilities, unstructured tasks

required to perform everyday

(instrumental and basic) activities

e cognitive training

e cognitive oriented physical
therapy

Context: the person’s natural
environment

Approaches: Individualized
goal-oriented and holistic
approaches to target restrictions
in everyday life functioning.

Cognitive strategy instruction

(specific):

e method of loci visual imagery
memory cards

Overlap exists with early-stage
PD (heterogeneous intact to PD
MCI to early-stage dementia)

o Treatments should be tailored
to PD cognitive stage.

o If intact cognition to early
PDD, consider treatment as in
the early-stage PD

o If moderate to severe dementia,
consider treatment as in the
Advanced PD stage

COGNITIVE STIMULATION
(moderate to severe dementia)

Intervention focus:
Non-specific, cognitive and
social stimulation focused on
basic functioning:
e Spatial/temporal orientation
o Global cognitive status
e Self-reported quality

of life/well-being improvement

Context: at home clinic or

community settings

e orientation global cognitive
status self-reported quality of
life well-being improvement

Approaches: mostly provided in
a small group (7-8) twice a week,
or individualized approach

Cognitive strategy instruction:

e reminiscence therapy, reality
orientation, multisensory
stimulation, personalized
psychosocial intervention

(Continued)
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Table 6
(Continued)

Upon Diagnosis

Early-Stage PD

Mid-Stage PD

Advanced PD

Behavioral therapies e Cognitive behavioral therapy for
depression and anxiety
e Acceptance and Commitment

Therapy

e Cognitive behavioral therapy for

depression and anxiety
e Compassion Focused therapy

Same as interventions for
Early-Stage PD plus (adaptations
for level of cognitive, motor
functioning):

e Psychoeducation

e Environmental and behavioral
modifications

o Strategy training
Also,

e Psychosocial strategies to address
other behavioral aspects, (e.g.,
psychosis, Impulse control
behaviors, agitation, apathy,
including care partner support)

e Modify home environment for
simplicity and reduction of
excess stimuli

o Cognitive behavioral therapy
targeted for specific behavior

Same as interventions for
Mid-Stage PD plus (adaptations
for level of cognitive and motor
functioning, increased focus on
caregiver and cognitive
fluctuations):

e Psychoeducation

e Environmental and behavioral
modifications

o Strategy training
Also,

e Psychosocial strategies to address
other behavioral aspects, (e.g.,
psychosis, Impulse control
behaviors, agitation, apathy,
including care partner support)

e Cognitive behavioral therapy
targeted for specific behavior

Examples of Assistive
Technology or Devices

e Virtual reality training

e Computer-based cognitive
training

o Telerehabilitation: therapist
facilitated, self-guided, hybrid.

e Non-invasive stimulation (e.g.,
TMS, tDCS)

e Biofeedback devices

e Communication aides/assistive
technology

e Virtual reality training

e Computer-based cognitive
training

o Telerehabilitation: therapist
facilitated, self-guided, hybrid.

e Non-invasive stimulation (e.g.,
TMS, tDCS)

e Biofeedback devices

e Communication aides/assistive
technology

e Virtual reality training

e Computer-based cognitive
training

o Telerehabilitation: therapist
facilitated, self-guided, hybrid.

o Non-invasive stimulation (e.g.,
TMS, tDCS)

o Biofeedback devices

e Communication aides/assistive
technology

e Compensatory strategies

e Communication aides/assistive
technology
o Compensatory strategies and cues

e Ecologic tools (e.g., paper,
whiteboard, food, objects, colors,
money, pictures)

e Environmental adaptations (e.g.,
‘Prosthetic environment,” ‘smart
house technology,” reduced
stimuli design

Examples of Complementary
Modalities/ Community
Exercises

e Mindfulness, relaxation, yoga
e Music and arts therapy

Same as interventions for Upon
Diagnosis plus:

o Relaxation therapy (autogenic
training, breathing techniques)

Same as interventions for
Early-Stage PD with adaptations
for level of cognitive, motor, and
other functioning

Same as interventions for
Early-Stage PD with adaptations
for level of cognitive, motor, and
other functioning

e Care partner involvement

NOTE: The assessments and interventions listed in this table are not a comprehensive list of all strategies used in PD. These are examples that may be used and tailored to a person with PD’s
specific needs and goals. Not all treatment approaches listed in this table will be applicable for every individual. Furthermore, there may be items listed in later stages that may also be applicable

upon diagnosis or in earlier stages, depending on the individual.
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Broader Multidisciplinary PD
Care Team

Additional Rehabilitation Specialists

Core PD Rehabilitation Team

Person with PD & Care Partner

Broader multidisciplinary care team members for PD with

whom rehabilitation professionals may interact may include:
« Cardiologists

Gastroenterologists

Neurosurgeons

Otolaryngologists

Pharmacists

Primary care physicians

Psychiatrists

Urologists

® & s 0 & s 0

Additional members of the rehabilitation care team may
include:

* Dieticians/nutritionists
Exercise physiologists and fitness professionals
Prof Is providing compl y therap
Prosthetics, orthotics, and wheelchair spedialists
Therapeutic recreation specialists
Vocational rehabilitation counselors

The core rehabilitation care team may include:

+ Care managers
General practitioners, ads d practice provid
Geriatricians
Neurologists/movement disorder neurologists
Nurse specialists
Occupational therapists
Physical medicine & rehabilitation physicians
(physiatrists)
Physiotherapists/physical therapists

Psychologists and neuropsychologists
Social workers
Speech language pathologists/therapists

* Persons are listed alphabetically in the sections

Fig. 2. Core Rehabilitation Care Team and Other Relevant Healthcare Professionals for PD.

care likely necessitates addressing potential barri-
ers such as access, insurance coverage, availability
of trained personnel, social and cultural factors, and
other elements that may limit referrals and care uti-
lization.

Education about the role of rehabilitative interven-
tions, types of providers, and access to care is needed
for the PD patient community and the healthcare pro-
fessional community. For healthcare professionals,
PD-specific education and training in rehabilitation
disciplines is paramount. For example, the Parkin-
sonNet concept has proven that PT delivered by
specialized therapists in PD leads to better quality
of care and lower complication rates compared to
PT delivered by general therapists [63]. Developing
communication skills and effective teamwork among
clinicians is also essential [64].

Guidance for discipline-specific rehabilitative
interventions

Based on the available evidence-base and its expert
opinion, the Task Force presents what it consid-
ers optimal rehabilitative interventions across the
stages of PD for the disciplines of OT, PT, SLP,
and psychology/neuropsychology. The Task Force

chose to focus on these disciplines for this docu-
ment given current literature supporting their roles
in PD and their generally greater availability and
accessibility to the PD community across diverse
practice settings and delivery models, even though
often under-utilized, at present [23, 24, 56]. To date,
the largest body of evidence exists for PT, and
PT is more commonly represented among rehabil-
itation services used in PD compared to OT and
SLP [23, 24]; however, for this document, we have
chosen to present the rehabilitation disciplines in
alphabetical order as OT, PT, and SLP, followed
by psychology/neuropsychology. We acknowledge
the important roles of other healthcare disciplines
in rehabilitative care for PD, and future recommen-
dations may highlight professionals such as care
managers, dieticians/nutritionists, exercise physiol-
ogy, nurse specialists, social workers, and therapeutic
recreation, among others, as their evidence bases
increase [53]. The interventions proposed for OT, PT,
SLP, and psychology/neuropsychology are intended
to be utilized in an integrated but flexible fashion
that allows for cross-disciplinary collaboration to
address specific needs and goals in PD, especially as
these may change in a chronic, progressive condition.
While beyond the scope of this work to depict, there
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are many examples where the rehabilitative team can
communicate and work across different disciplines
(e.g., SLP and OT for cognition and communica-
tion skills in everyday activities; SLP and nutrition
regarding dysphagia; OT and PT for dual-tasking and
navigating home or other environments; psychology
and PT for motivation and exercise).

Regardless of discipline, rehabilitative care pro-
fessionals should conduct PD-related baseline
assessments upon diagnosis and at regular re-
evaluations over the disease course and accordingly
adjust interventions for different needs and goals
[65], ensure collaborative teamwork and person-
centered care to tailor interventions and enhance
self-management strategies, and coordinate with
multidisciplinary team members, as appropriate, to
establish and deliver care plans. For the disciplines
discussed here, assessments and interventions may
occur in a variety of settings, including outpatient
therapy, inpatient rehabilitation, day programs, home
therapy, skilled nursing facilities, and via telehealth.

Occupational therapy

Occupational therapists help people restore,
improve, and maintain skills and abilities to partici-
pate in meaningful activities [66]. For people living
with PD, occupational therapists foster improvement,
safety and independence in self-care, daily tasks, and
functional mobility to support continued engagement
in activities related to various environments such as
the home, work, and community [65]. Occupational
therapists play arole in educating and supporting care
partners to safely and appropriately assist the person
with PD in daily tasks while being mindful of their
own safety and well-being [67]. Occupation-based
performance assessments should be led by an occu-
pational therapist skilled in the use of PD-specific
intervention approaches [68]. The occupational ther-
apist should collaborate with the person with PD
and care partner to prioritize goals that are mean-
ingful and relevant, select outcome measures that
inform interventions, and support engagement in
the therapy process. An individualized, goal-oriented
approach—where OT intervention is focused on a
specific set of personally meaningful goals—has been
shown to yield greater improvement for people with
PD compared to use of a generalized approach [69].
The role of OT in PD is supported by the American
Occupational Therapy Association clinical practice
guidelines [34] and systematic reviews with moder-
ate to strong evidence for OT-related interventions

for activities of daily living, instrumental activities of
daily living, handwriting, physical activity, but lower
evidence to date for cognitive rehabilitation [70-72].

Several categories of OT-related interventions for
people with PD have been identified: 1) exercise
or physical activity; 2) environmental cues, stimuli,
and objects; and 3) self-management and cognitive
behavioral strategies [34, 73]. Occupational therapy
strategies may include a combination of personal-
ized adaptation of tasks and daily routines, cues and
compensatory strategy training, adaptations to the
physical environment, and incorporation of concepts
of motivation, reward, and learning [67].

Emerging areas of intervention in occupational
areas include sleep, activities of daily living (ADL),
instrumental activities of daily living (IADL), leisure,
and social activities [34]. Systematic reviews iden-
tify several beneficial interventions for ADL such
as multidisciplinary inpatient rehabilitation [16, 21,
74, 75], group multimodal exercise programs [74,
76-78], and home-based hand exercise programs [74,
79]. Cognitive behavioral therapy (CBT) focused
on sleep hygiene and behaviors [80, 81], resistance
training, multimodal exercise, and mindfulness medi-
tation combined with exercise can be used to improve
sleep [74, 82-84]. Evidence supports interventions
for IADL including education, mentoring, social sup-
port, and behavioral change techniques to increase
activity levels and multimodal exercise programs that
promote IADL participation, function, and social
engagement [34, 85-89]. Handwriting may improve
with use of intensive amplitude training with visual
targets [90, 91], hand exercises, and writing activ-
ities [92]. Dual-task training can be used to forge
stronger connectivity between two task-specific net-
works to enable smoother performance of selected
tasks such as carrying items while walking [93] which
can link OT with PT interventions. Goal-oriented
cognitive rehabilitation for dementia associated with
PD was found to be feasible, with improved quality
of life including care partners [1, 94]. As PD pro-
gresses, sensory and cognitive coping strategies may
wane in effect, and goals may shift. Participation in
work/employment, driving, and other home or hobby
endeavors may change with PD progression, and OTs
may play a role in these areas.

Physical therapy

Physical therapists are experts in human move-
ment who diagnose, evaluate, and treat individuals
to improve their ability to move, manage pain, and
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prevent or manage disability [95]. For people with
PD, physical therapists play a role in areas such as
physical movement, gait and balance, exercise inter-
ventions, daily activities, among others. The initial
visit to a physical therapist may occur before or at the
onset of medication initiation and may coincide with
initial visits to other members of the rehabilitation
team, including occupational therapists and speech
language pathologist/therapist. The role of the PT in
PD is supported by clinical practice guidelines [72,
96] and systematic reviews that include Class I and
Class II randomized clinical trials. PT can improve
gait, balance, and falls in early and moderate stages
of PD, though additional evidence base in advanced
PD is needed. Recently published PT clinical practice
guidelines offer the highest strength of recommenda-
tion for aerobic exercise, resistance training, balance
training, community-based exercise, gait training,
task-specific training, and integrated care [96].

The components of PT intervention incorporate a
variety of forms of physical and cognitive exercise
and strategy training [8, 11, 97]. Moderate to high-
intensity aerobic exercise has been shown to reduce
the severity of motor symptoms, increase oxygen con-
sumption, and improve function [96, 98—100]. These
benefits have been demonstrated in early (includ-
ing de novo) PD, suggesting the importance of early
engagement in aerobic exercise [99, 100]. Treadmill
training and cycling yield similar results, thereby,
suggesting that aerobic exercise benefits cross a vari-
ety of modalities [99, 100]. Resistance training has
been shown to reduce bradykinesia and improve force
production, cognition and function [101, 102]. Bal-
ance training (e.g., Tai Chi, dance, virtual reality,
motor-cognitive training, multicomponent balance
exercises) is a critical element of exercise in PD
[103-106]. Evidence reveals improvements in bal-
ance outcomes with balance training, although the
impact on falls is mixed [107-109]. Studies suggest
that people in moderate (i.e., early fallers) rather than
later stages of PD are more likely to respond to bal-
ance training, thereby reducing fall frequency [107,
108, 110, 111]. These findings support the initia-
tion of early balance training to mitigate falls and
secondary complicating conditions.

Strategy training in PT improves function in PD
[112, 113]. For example, gait training encompass-
ing cueing (e.g., metronome, music, instructional
cues to “take long steps,” and vibrotactile feedback),
strategies to overcome freezing of gait, and dual-
task training (e.g., cognitive-motor interference) have
been shown to improve a variety of gait outcomes,

particularly when tailored to the individual’s needs
[93, 114-119]. Exercises and strategy training also
improve walking, turning, and general mobility such
as chair and bed mobility [97, 110, 120]. Many of
these interventions encompass task-based or skill
practice which needs to be implemented with suffi-
cient dosing (e.g., high repetitions) to optimize motor
learning [22]. Therefore, training should be initiated
early in the disease process as persons with PD may
require more time to achieve learning. In the later
stages, explicit learning methods and cueing may
enhance learning [121]. Context-specificity should be
considered by matching the learning environment as
closely as possible to the daily functional context to
optimize learning [22].

Motor-cognitive approaches in PD, or “cognitive
oriented physical therapy,” reflect techniques that
incorporate dual-task training or multitasking, or use
cognitive strategies in order to cope with motor dis-
ability. Principles related to the complex interplay
between basal ganglia-cortical and cerebellar net-
works suggest that rehabilitative interventions geared
to engage cognition may indeed harness motor learn-
ing schema leading to broad clinical, motor and
functional benefits [122, 123].

Though evidence is limited, rehabilitation and
exercise may improve postural deformities in PD,
particularly if initiated early [124]. Increased exer-
cise and physical activity have been shown to
improve non-motor symptoms including depression,
anxiety, cognition, and sleep [125], though more evi-
dence is needed. Incorporating behavioral change and
self-management strategies into PT interventions is
important to sustain engagement in exercise with the
goal of optimizing long-term functional outcomes.

Speech and language pathology/therapy

Speech and language pathologists/therapists are
experts in communication who evaluate and treat
communication issues, including speech sounds
and production, volume, language, swallowing, and
cognitive aspects. For people with PD, speech
language pathologists/therapists play a role in opti-
mizing speech production, voice function, dysphagia,
language and cognition, and for some, saliva
management [126, 127]. In their roles, speech
language pathologists/therapists may readily inter-
face with other rehabilitation team members such
as dieticians/nutritionists, otolaryngologists, and
occupational therapists. As speech language pathol-
ogists/therapists may work with people regarding



J.G. Goldman et al. / Global Consensus of Rehabilitation in PD 155

cognitive-communication functions, coordination,
and communication, collaboration with neuropsy-
chologists is paramount. The role of SLP is supported
by systematic review for improving hypokinetic
dysarthria and dysphagia, though greater evidence
base is needed in the literature [12, 128—-131].

SLP therapy in PD utilizes strategies to improve
voice and speech, particularly hypophonia; com-
munication, such as attention to effort therapies
[132]; and safety and efficiency of swallowing
to minimize risk of aspiration such as expiratory
muscle strength training (EMST). Meta-analyses
and Cochrane reports on voice, speech, and lan-
guage therapies highlight challenges of small sample
sizes and lack of randomized control trials [133,
134]. Nonetheless, SLP interventions are selected
on individualized needs and use techniques such
as breathing control, vocal training, speech con-
trol training, articulation therapy, or even singing
[135, 136]. As pharmacological and neurosurgi-
cal treatments may have variable and sometimes
adverse, unpredictable effects on improving speech
production, SLP evaluation and interventions play
an important adjunctive role in these contexts [137].
Regular SLP outcome measures should be obtained
for vocal loudness in conversational speech, pitch
range, maximum phonation time, intelligibility rat-
ing, and for swallowing. Intensive speech programs
with amplitude-based training should be consid-
ered, including the Lee Silverman Voice Treatment
(LSVT®), which has the largest evidence-base to date
[138, 139], pitch-limiting voice treatment, or SPEAK
OUT! [140, 141]. Singing provides another modality
to enhance voice and help people with PD engage
socially and in leisure activities [142, 143]. Use of
volume monitoring apps, audio recordings, and other
technologies can provide ways to self-monitor voice
and speech production, volume, and facial expression
and thereby receive external feedback and cues for
adjustments [144—148]. Referrals for augmentative
alternative communication technology to supplement
speech and optimize communication (e.g., alphabet
and picture charts, communication apps with key
words and phrases spoken out, text-to-speech apps,
pacing boards) may be required if patients experience
greater decline in communication ability.

Although dysphagia is highly prevalent in PD, it
is often under-reported, and may lead to aspiration
pneumonia and other consequences [116, 149-151].
It requires regular clinical assessment and potentially
instrumental examinations such as video fluoroscopy
or fibreoptic endoscopic examinations, if available.

Treatment involves education regarding ways to
optimize swallowing safety with food texture modi-
fications, postural changes when eating or drinking,
and exercises including LSVT [152], EMST [153],
and chin-tuck against resistance [135, 154-157].
Speech language pathologists/therapists may play a
role in managing drooling, particularly as oral medi-
cations to reduce sialorrhea may have adverse effects
or contraindications in PD, and also in improving
facial expression [12, 158-160].

Psychology/neuropsychology

Psychologists and neuropsychologists play a role
in the assessment and management of cognitive,
mood, and behavioral symptoms in PD (e.g., cogni-
tive decline, depression, anxiety, apathy, psychosis,
impulse control behaviors, fatigue, and sleep dis-
turbances), and the impact of these issues on
relationships, independence, work, and quality of life
for the person with PD and care partner. Therapeutic
strategies used by psychologists/neuropsychologists
may overlap with other disciplines (e.g., social work,
SLP, OT, vocational rehab) and may occur simul-
taneously or separately with medical and surgical
interventions. Evidence for the role of psychology
and neuropsychology in PD is growing but available
evidence on effectiveness of interventions is hetero-
geneous due to the broad nature of types of symptoms
and interventions, small number of studies, and lim-
ited robustness of studies at present [161]. Cognitive
rehabilitation interventions may improve global cog-
nition, executive function, and memory, but more
randomized controlled trials are needed [162—-164].

Optimal rehabilitative interventions for neu-
ropsychiatric symptoms should focus on symptom
screening, regular assessments, and management
including psychoeducation and support for people
with PD and their care partners. The screening
and assessment for neuropsychiatric symptoms may
involve brief screenings (e.g., bedside tests) or
more comprehensive neuropsychological test batter-
ies, depending on the needs of a patient, practices,
and availability of neuropsychological services.

Management for depression may involve CBT,
which has been noted as efficacious for depression
whether delivered via in-person, telephone-based, or
telehealth video [165—-170]. While few randomized
controlled studies of CBT for anxiety in PD exist, pre-
liminary investigations report reductions in anxiety
symptoms [165, 169, 170].
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Cognitive rehabilitation refers to a wide range of
interventions focused on improving cognitive func-
tion or compensating for cognitive deficits by using
individualized programs of specific skill training
[171]. Evidence suggests that cognitive training (CT),
physical exercise, and the combination of both can
improve certain cognitive functions in PD [164,
172-174]. CT may be most effective for those with
mild or moderate cognitive dysfunction rather than
severe deficits. Evidence based on randomized con-
trolled trials (7 RCTs, 272 pts), though limited,
indicates efficacy on working memory, executive
functioning, and processing speed domains [174]. CT
can be performed using pen-and-pencil or computer-
based exercises in individual or small group settings.
Tailored “game-like” tasks (videogames and virtual
reality) have the advantages of providing immediate
feedback, motivating engagement, and being per-
formed at home, which can increase frequency of
training and reduce drop-out [175, 176].

In the setting of dementia, the clinical outcomes
of a cognitive rehabilitation program should focus on
maintaining cognitive competence, ADL, mood, and
coping strategies; lessening social and psychological
disability; and reducing the experience of ‘burden’
and stress in families. When considering disease-
specific characteristics, effective cognitive programs
need to be tailored to the PD stages, severity of cog-
nitive dysfunction (i.e., dementia or mild cognitive
impairment), and type of cognitive characteristics
(e.g., executive function vs. memory) [177].

Emerging rehabilitation therapies in PD

Complementary medicine therapies, community
exercise training, and other modalities have increased
applications for PD [6, 178]. Examples include mind
and body practices (e.g., massage, meditation) [179],
dance therapies [180-182], aquatic exercise [78,
183], boxing [141], Nordic walking [184], acupunc-
ture [185], relaxation techniques and mindfulness
[185, 186], Tai Chi [187], yoga [188], music therapy
[189], art therapy [190], and theater [191]. There are
few evidence-based recommendations for the effec-
tiveness of many of these modalities, though this is
a growing area of study [192]. However, for some,
the evidence supports integration into rehabilitative
medicine for PD [6]. In particular, dance (e.g., Irish
set dancing, Argentine tango, ballet, ballroom danc-
ing) may improve mobility, gait, balance, fall rates,
ADL, and quality of life [180, 182, 193, 194]. Tai
Chi has been found to increase mobility, balance, and

reduce falls [105, 195, 196]. Aquatic exercise pro-
grams also may improve mobility, gait and balance,
ADL, and quality of life [78, 183, 195, 197, 198].
With increasing use of these complementary modal-
ities, knowledge of PD symptoms, stages, and safety
issues are critical for those professionals involved.

In recent years, the use of technology in PD and
rehabilitation has grown including assistive technol-
ogy (e.g., adaptive technology and devices), wearable
sensors, home monitoring, and virtual or augmented
reality techniques [199]. Objective assessment and
monitoring of motor symptoms across large PD popu-
lations and in home or other environments are feasible
[200]. Adaptive technology and mobile applica-
tions in PD demonstrate promising ways to improve
speech, communication, and motor functionality
[201]. Assessments with assistive technology in stan-
dardized settings are well validated, but studies often
had small sizes with significant variability in out-
comes and results reported, [202] and controlled trials
of adaptive technology and devices are limited to date.
Virtual reality techniques have been employed in PD
as exergames, immersive environments, and other
strategies for promoting physical activity, improv-
ing balance and motor function, reducing freezing
of gait, and enhancing manual dexterity. System-
atic reviews of virtual reality techniques, however,
suggest variable methodological quality of studies,
thereby limiting conclusions regarding effectiveness
and safety for PD rehabilitation at present. While
promising, rigorous and robust randomized con-
trolled trials with larger sample sizes are needed [203,
204]. Given the emerging and broad nature of these
therapies and interventions, the Task Force does not
offer guidance for these interventions at the present
time.

DISCUSSION

Robust literature supports the benefits of rehabil-
itative interventions in PD for motor and non-motor
symptoms, functional abilities, and quality of life.
However, to date, many healthcare professionals and
people with PD remain unaware of the potential
impact of rehabilitative services and evidence-based
approaches to rehabilitation interventions in PD [23,
24, 26], thereby limiting their use and availability in
the PD community. Studies reveal that up to 57% of
people with PD are never referred to PT in their life-
time [205], with similar rates regarding referrals to
SLP [206]. Furthermore, utilization of rehabilitation
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services is more likely to occur in later stages of PD
despite mounting evidence of benefits from earlier
engagement in therapies [24], even at the time of diag-
nosis, and regarding proactive strategies that impact
symptoms and quality of life [26, 207, 208]. Unless
contraindicated, physical activity and exercise also
should be encouraged given their beneficial effects
[89]. In many cases, rehabilitative services are only
offered once in the course of the disease. However,
given the progressive nature of PD and the subse-
quent changes in individual’s goals and needs across
these different PD stages, rehabilitative care should
be offered regularly throughout the disease course
with repeat assessments and interventions adapted to
changes in a person’s condition or needs [24]. As
such, this international consensus statement begins
to address these gaps and serves as a first step in rais-
ing global awareness of the role of comprehensive
rehabilitation programs in PD.

The field of rehabilitation is inherently multidis-
ciplinary, uses a coordinated and integrated team
approach, and focuses on goal-oriented, person-
centered, and individualized approaches to improve
function and quality of life. These elements are essen-
tial for PD care, especially due to its complexity,
heterogeneity, and chronicity [28, 52, 209]. Indeed,
giving patients greater control over their situation
through patient-provider collaboration and shared-
decision making has recognized benefits in PD [38,
210, 211]. Person-centered, goal-directed interven-
tions have been shown to be more effective than usual
care across the continuum of PD [69, 94]. The Task
Force consensus statements reflect these key elements
of rehabilitative care and services in PD.

Regarding the multidisciplinary rehabilitation
team, the Task Force emphasizes the importance of
including healthcare professionals who demonstrate
appropriate knowledge and expertise in PD and reha-
bilitation. Education and training in these areas, along
with teamwork and coordination of care, are areas for
continued growth opportunities. Considerable debate
remains as to the optimal organization and manage-
ment of rehabilitation care models and their effects
in PD. For example, questions remain regarding the
optimal combination(s) of rehabilitation profession-
als, outcome measures, and practice settings, among
other aspects. In addition, the timing and regularity of
assessments and interventions, as well as their “dose”
or intensity, are not fully elucidated. In one model,
called the secondary prevention or “dental” model
in PT as proposed by Ellis and colleagues, a person
with PD consults with a PT with PD-related exper-

tise at the point of diagnosis but since the mode and
intensity of exercise and PT requires adaptation to the
individual’s needs as PD symptoms change over time,
patients are recommended to have regular visits with
the PT every 6 months or annually, much like den-
tal care [207]. These topics represent areas for future
research and consensus statements.

The Task Force consensus statements on opti-
mal rehabilitation assessments and interventions for
OT, PT, SLP, and psychology/neuropsychology com-
plement a recent 2022 World Health Organization
(WHO) report of workable avenues for action regard-
ing the global burden of PD [212]. Specifically, the
WHO report highlighted the need for inclusive reha-
bilitative treatments tailored to the individual and
unique needs of the person with PD, for increased
advocacy and awareness for all health care work-
ers involved in PD care including neurologists,
non-neurologist physicians, and allied health team
members, and for greater physical activity through-
out the course of PD along with the importance of
the caregiver role. This further supports the need to
accelerate multi-disciplinary research, in line with the
key recommendations of the Task Force consensus
statement.

Strengths of the Task Force consensus statement
include the large international, multidisciplinary
group of experts in PD and rehabilitation, use of
systematized methodology, and active engagement
of individuals with first-hand personal experience
as integral Task Force members. In addition, the
proposed discipline-specific assessments and inter-
ventions may be used in combination with previously
developed mono-disciplinary guidelines, thereby
expanding rehabilitative care opportunities in PD
[11, 31, 34, 96]. Limitations include that due to our
scope of work, the Task Force did not focus on other
elements of rehabilitative care, e.g., its theoretical
basis, temporal applicability, dosing schedules, and
intervention combinations, though future research
may address. We emphasized rehabilitation therapies
(i.e., OT, PT, SLP, and psychology/neuropsychology)
that are most commonly utilized, recommended, or
available, even though these remain under-utilized
in PD treatment; however, future recommendations
could incorporate additional disciplines working in
rehabilitation, such as case managers, dieticians,
nurses, orthotists, social workers, physiatrists, among
others. To date, available guidelines on rehabili-
tation in PD do not include many rehabilitation
team members beyond OT, PT and SLP or reflect
a variety of comprehensive care settings. While the
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task force composition represented 7 countries and
different healthcare systems, future work may incor-
porate additional countries and regions to enhance
knowledge sharing and greater generalization. Our
inclusion of people with lived experience of PD as
equal stakeholders in the Task Force represents an
important advance towards person-centered care [60,
61], but we acknowledge that including even greater
numbers of voices and perspectives from people with
PD and care partners would be informative. Future
studies are needed to address optimal ways to deliver
rehabilitative care and measure its effects of clini-
cal symptoms, disease progression, and underlying
neurobiological aspects of PD. Lastly, our overall
approach was based on a systematic and iterative
process involving a collaborative process with group
participation and feedback. As such, the group mem-
bers’ identities were known to each other, and the
statements were crafted with group contributions,
iterative feedback, and refinement in our discussions.
We employed safeguards, however, to minimize bias,
groupthink, and unbalanced group dynamics with
the oversight of the Steering committee and third-
party healthcare consultants. Moreover, given the
vast background and experience of the Task Force
in the field of rehabilitation which emphasizes mul-
tidisciplinary collaboration and teamwork, this type
of group and teamwork flowed naturally to allow
all members to participate openly. We acknowledge
that the lack of a formal Delphi process may be a
methodological limitation, though also recognize that
literature supports various adaptations and reporting
of Delphi methods [35, 36, 213-215].

In conclusion, rehabilitative interventions are crit-
ical in the complete treatment of PD, along with
medical, surgical, and other PD-related interven-
tions. It is hoped this consensus statement will raise
awareness of the importance of multidisciplinary
rehabilitation in PD and motivate professionals to
include evidence-based rehabilitation interventions
in their multidisciplinary care of persons with PD.
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