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Abstract.
Background: Optimal management in expert centers for Parkinson’s disease (PD) usually involves pharmacological and
non-pharmacological interventions, delivered by a multidisciplinary approach. However, there is no guideline specifying how
this model should be organized. Consequently, the nature of multidisciplinary care varies widely.
Objective: To optimize care delivery, we aimed to provide recommendations for the organization of multidisciplinary care
in PD.
Methods: Twenty expert centers in the field of multidisciplinary PD care participated. Their leading neurologists completed a
survey covering eight themes: elements for optimal multidisciplinary care; team members; role of patients and care partners;
team coordination; team meetings; inpatient versus outpatient care; telehealth; and challenges towards multidisciplinary
care. During a consensus meeting, outcomes were incorporated into concept recommendations that were reviewed by each
center’s multidisciplinary team. Three patient organizations rated the recommendations according to patient priorities. Based
on this feedback, a final set of recommendations (essential elements for delivery of multidisciplinary care) and considerations
(desirable elements) was developed.
Results: We developed 30 recommendations and 10 considerations. The patient organizations rated the following recom-
mendations as most important: care is organized in a patient-centered way; every newly diagnosed patient has access to a
core multidisciplinary team; and each team has a coordinator. A checklist was created to further facilitate its implementation.
Conclusion: We provide a practical tool to improve multidisciplinary care for persons with PD at the organizational
level. Future studies should focus on implementing these recommendations in clinical practice, evaluating their potential
applicability and effectiveness, and comparing alternative models of PD care.

Keywords: Parkinson’s disease, multidisciplinary, interdisciplinary, organization of care, guideline, practice-
based evidence

INTRODUCTION

Parkinson’s disease (PD) is a complex neurode-
generative disorder associated with considerable
disability [1]. Despite optimal medical management,
motor- and non-motor symptoms can be relieved
only partially [2]. Examples of motor symptoms
that are controlled suboptimally with current medica-
tions include freezing of gait and postural instability,
resulting in falls and difficulties with activities of
daily living [3]. Common non-motor symptoms that

present during all disease stages include autonomic
dysfunction, cognitive symptoms, psychiatric dis-
orders, fatigue and sleep disturbances [4]. These
complex problems could possibly be improved by
supplemental, non-pharmacological interventions.
Scientific evidence for such non-pharmacological
interventions is increasing, in particular for phys-
iotherapy [5]. Other allied health approaches, e.g.,
occupational therapy or speech-language therapy, are
also developing a role in the management of PD
[6, 7], with rising referral rates [8]. Finally, there is
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an appreciation—now also supported by emerging
evidence—that organizing different healthcare pro-
fessionals into a multidisciplinary or interdisciplinary
care team with shared and harmonized clinical deci-
sions may improve the overall management of PD
[9, 10].

Various guidelines recommend that all persons
with PD should have access to a broad range of
medical and allied health professionals [11–13].
Healthcare centers around the world have followed
this recommendation and thus deliver multidisci-
plinary care for persons with PD, with involvement
of different healthcare professionals [14]. However,
there is an absence of a guideline that clarifies
how such a multidisciplinary team approach should
be organized [15]. An important framework for
the provision of multidisciplinary care is vertical
and horizontal integration at the clinical, profes-
sional, organisational and system level, supported by
person-focused and population-based care as guid-
ing principles [16]. Inspired by this, several different
organizational models of multidisciplinary care have
been evaluated, including inpatient rehabilitation [17,
18], community-based treatment [19, 20] and home
visits by a team of healthcare professionals [21]. Fur-
thermore, new care models are arising, such as hubs
combining medical services and science [22]. How-
ever, the efficacy of these approaches has shown to
be variable. Many questions remain to be answered,
e.g., which healthcare disciplines should be part of the
core multidisciplinary team? What is the role of tele-
health in multidisciplinary care [23, 24]? How can
patients and care partners be involved in their own
healthcare team?

Because there is no consensus, the nature of mul-
tidisciplinary care varies widely between centers
around the world [14], We therefore aimed to pro-
vide a practice-based guideline for the organization
of multidisciplinary clinical care teams in PD. To
develop this tool, we used the experience obtained
from 20 expert centers in PD. Our goal was to pro-
vide both recommendations (essential elements for
delivery of multidisciplinary care) and considerations
(desirable elements). Importantly, these recommen-
dations are designed to be aspirational guidelines,
since not every healthcare center will have suffi-
cient resources to pursue all recommendations. Box
1 describes several definitions used here, including
the ‘multidisciplinary care team’, which we define as
the healthcare disciplines working within the walls
of the healthcare center. Importantly, in this paper we
use the term ‘multidisciplinary care’ in its broadest

Box 1. Definitions used in this project.

sense and as an overarching umbrella term, namely to
reflect every way of interaction and communication
within a team of healthcare professionals providing
PD care, including the interaction with the patient and
care partner [25]. This means that ‘multidisciplinary
care’ in this paper also includes models that could
be labelled as ‘interdisciplinary care’ or ‘integrated
care’.

METHODS

Inclusion of expert centers

A total of 17 internationally recognised centers
in the field of multidisciplinary care in PD were
invited to participate. These centers were chosen
by the research team based on group consensus.
Centers needed to have a multidisciplinary man-
agement program, they needed to be involved in
scientific endeavors, and we took their geographical
distribution into account. We organized a meeting
with one leading neurologist of each center at The
International Congress of Parkinson’s Disease and
Movement Disorders (Vancouver, June 2017). A lead-
ing neurologist was defined as a person working at
that center that was highly involved in the organi-
zation and execution of a PD multidisciplinary care
model. Based on group consensus, three additional
expert centers were invited. All participating neurol-
ogists and centers are listed in Supplementary Table 1.
The practice-based guideline was developed in four
phases (Fig. 1).
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Fig. 1. Development of the practice-based guideline.

Table 1
Themes addressed in the exploratory survey for neurologists

Theme

A Elements for optimal multidisciplinary care
B Members of the team
C Role of the patient and care partner
D Coordination of the team
E Team meetings
F Inpatient or outpatient care
G Telehealth
H Challenges and barriers towards multidisciplinary care

Phase 1: Survey

We developed an exploratory survey to collect
ideas and experiences about how the expert centers
currently organize their multidisciplinary care and
how they would ideally wish to organize care. The
survey consisted of 39 propositions and 12 open ques-
tions that were drafted based on pilot work, including
interviews with six neurologists and one member of
a patient organization, performed at a previous con-
ference. Based on pre-formulated questions, these
healthcare professionals spoke about their experi-
ences with integrated care, about the differences with
multidisciplinary care and about its strengths and pos-
sible weaknesses. The survey was organised around
eight themes (Table 1). We asked the participating
neurologists to rate the importance of each propo-
sition on a scale from 1 (“not important at all”) to
10 (“most important”). Propositions did not have to
be ranked, e.g., multiple propositions could be rated
with a “10”.

Phase 2: Development of concept
recommendations and considerations

Based on the survey results, we developed a con-
cept set of recommendations and considerations by
summing the scores of all propositions and ranking

them according to degree of importance. Propositions
receiving an average score of “8” or higher were con-
sidered a recommendation; propositions receiving an
average score of “6” or “7” were considered a consid-
eration; and propositions receiving an average score
below 6 (so “5” or lower) were further discarded.
During the consensus meeting, the concept recom-
mendations and considerations were discussed with
the participating neurologists. The aims included
reaching general agreement and developing addi-
tional recommendations that were considered to be
missing.

Phase 3: Review by multidisciplinary teams and
patient organizations

The updated concept recommendations and
considerations were then reviewed by the mul-
tidisciplinary teams of the participating centers.
The teams discussed all recommendations in focus
groups and reported their feedback using free text.
These focus groups consisted of at least a neu-
rologist and PD nurse. In addition, depending on
the center, physiotherapists, speech- and language
therapists, occupational therapists, psychologists,
social workers and dieticians were included as
well. To facilitate discussion, we sent a PowerPoint
presentation including all recommendations and con-
siderations to each center. Additionally, we prepared
a feedback form where focus groups could indi-
cate for each recommendation whether they did
or did not agree, including room for extra com-
ments. Finally, three patient organizations (Dutch
Parkinson Association, European Parkinson’s Dis-
ease Association and Parkinson’s Foundation in the
US) reviewed the recommendations as well using a
specific format. They were asked to: (1) prioritize
the five most important recommendations from the
patient perspective; and (2) add any essential missing
issues.

Phase 4: Final set of recommendations &
considerations

Based on the feedback from Phase 3, the final set
of recommendations and considerations was drafted.
A checklist was created to facilitate their imple-
mentation into clinical practice, but the checklist
was not further tested in practice (Supplementary
Checklist).
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RESULTS

The participating expert centers

All 20 invited centers participated. In the survey,
the neurologists were asked why multidisciplinary
care was considered important for persons with PD.
The general consensus was: “PD is a complex,
multidimensional condition with cognitive, psycho-
logical and social ramifications, as well as motor
and non-motor signs. The clinical manifestations are
only partially amenable to pharmacological or sur-
gical treatment. This makes it impossible for one
healthcare professional in any discipline to cover
all complexities and diversities of symptoms and
to deliver all management options.” With the term
“healthcare professional”, we equally consider any
of the healthcare professionals that are part of the
multidisciplinary team, where specific expertises in
healthcare delivery are paralleled by a comprehensive
understanding of the abilities of other services and of
the multidimensional requirements of patients.

Phase 1: Survey

The survey reached a 100% response rate. Seven-
teen propositions received an average score of “8” or
higher and were considered recommendations. Four-
teen propositions received an average score of “6” or
“7” and were designated considerations. Eight propo-
sitions received a “5” or below and were discarded.

Phase 2: Development of concept
recommendations and considerations

Based on the results of the survey, a set of 30 con-
cept recommendations and 14 concept considerations
was developed. The extra 13 recommendations (in
addition to the 17 propositions receiving an average
score of “8” or higher in the survey) were based on
answers to open questions.

Phase 3: Review by multidisciplinary teams and
patient organizations

The feedback from neurologists and their respec-
tive multidisciplinary teams reached a response rate
of 80%. Based on their feedback, the concept recom-
mendations and considerations were adjusted, which
led to a total of 30 recommendations and 10 consid-
erations.

Comparing the answers of the three patient
organizations, they considered the following recom-
mendations as most important:

• Care is organized in a patient-centered way,
adopting patients’ and care partners’ goals of
care, health and well-being.

• There is a core care team available for newly
diagnosed PD patients (see Table 2 for the
core team members). Members of the multi-
disciplinary team are available depending on
individual patient needs and specific (crisis) sit-
uations.

• The patient’s care team has a team coordinator.
The patient and all team members are aware of
who this team coordinator is.

The patient organizations emphasized that all rec-
ommendations were appropriate and important, but
that they missed three key items. First, they consid-
ered it essential that healthcare providers working
in nursing homes or general hospital wards receive
dedicated training in managing PD. Second, they
emphasized the importance of continuity of care.
This was defined as the first point of contact with
the healthcare team, which is then harmonized by
continuous communication with the other required
healthcare providers. Third, they highlighted that
all team members should be flexible and have the
capability to learn from each other, especially from
persons with PD and their care partners.

Phase 4: Final set of recommendations and
considerations

The final set of recommendations and considera-
tions is shown in Table 2. The checklist including all
recommendations and considerations can be found
in the Supplementary Material. In the following sec-
tions, we elaborate further on the content of the final
recommendations.

Elements for optimal multidisciplinary care

The expert centers were unanimous about the
profound importance of mutual trust between team
members and emphasized that respect for diversity
of professional roles and perspectives is an essen-
tial element of good multidisciplinary practice. The
need for team members to believe in the benefits of
multidisciplinary care and their motivation to provide
care as a joint effort was also considered important.
Here, the need for good understanding of each other’s
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Table 2
Final set of recommendations and considerations. The recommendations and considerations per category are shown in random order

Theme Recommendations and considerations

A. Elements for optimal care Recommendations
• There is mutual trust between team members and respect for diversity of professional roles

and perspectives.
• Team members believe in the benefits of multidisciplinary care and are motivated to provide

it as a joint effort.
• Parkinson’s disease (PD) care is broader than just for PD alone. All team members promote

general health and well-being, as well as the prevention of other diseases.
• There is a core care team# available for newly diagnosed PD patients. Team members are

available depending on patient needs and specific situations. #Members of the team are
described in section B

• Follow-up consultations by neurologists are scheduled depending on patient needs and
disease complexity, but at least once a year. For allied healthcare, the frequency depends on
individual needs.

• Patients do not have to be seen by a neurologist at every follow-up visit. Depending on their
needs, they may be seen by a PD nurse specialist or another member of the core team.

• Clinical care teams are transparent about which elements of good multidisciplinary care
they offer. Consequently, patients know what to expect and the team knows what elements
are missing and where there is room for improvement.

• Healthcare providers working in nursing homes or on general hospital wards receive
dedicated training in managing PD.∗

• Continuity of care is essential. This is defined as the first point of contact with the healthcare
team, which is then harmonized by continuous communication with the other required
healthcare providers.∗

Considerations
• Care is non-hierarchical and all team members have a respected voice. The final treatment

decision and liability depend on the specific problem(s) and the expertise of the disciplines
involved.

• All team members perform their job within their formally-defined scope of practice. They
are aware of each other’s strengths to facilitate optimal collaboration and referral.

B. Members of the team Recommendations
• The following healthcare professionals are part of the core care team: the dietician,

movement disorder neurologist, occupational therapist, Parkinson’s disease nurse
specialist#, physiotherapist, psychiatrist or (neuro)psychologist, social worker and the
speech and language therapist. #This may also be a nurse practitioner or registered nurse

• The following healthcare professionals are available for referral: the gastroenterologist,
geriatrician, neurosurgeon, nursing home physician, pain specialist (usually an
anaesthesiologist) and the urologist.

• Effective and efficient lines of communication between team members are essential to
signal possible crises regarding patient care or context and divert them in due time.

• The primary care physician has an essential role in the community, in making referrals to
medical specialists and in the palliative stage of the disease.

• All core team members are potentially important in all disease stages, but the contribution
of each team member depends on patient needs.

• All team members are flexible and have the capability to learn from each other, especially
from persons with PD and their care partners.∗

Considerations
• The following healthcare professionals can be considered for referral: the clinical geneticist,

dentist, internist, neuro-ophthalmologist, pulmonologist, rehabilitation specialist and the
sleep consultant.

C. Role of patient and care partner Recommendations
• The care partner is involved from the moment of diagnosis.
• Patients and care partners are engaged in shared decision making to determine treatment

approaches, i.e. by jointly prioritizing issues and problems for the treatment plan.
• Care is organized in a patient-centred way, adopting patients’ and care partners’ goals of

care, health and well-being.
• Patients and care partners are aware of and have access to relevant and reliable educational

resources to enable self-management, for example specific patient-related material.
• Caregiver strain is evaluated and treated.
• Patients and care partners evaluate the quality of perceived care.
• Time constraint of professionals is an important limitation to allow for optimal patient

participation. To improve this, sufficient consultation time is needed.
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Table 2
Final set of recommendations and considerations. The recommendations and considerations per category are shown in random order

Theme Recommendations and considerations

Considerations
• Patients and care partners are involved in their care, for example by inviting them to#: be

involved in decision making about their treatment plan; (sometimes) participate in team
meetings; participate in advisory boards for monitoring and developing care delivery;
and/or complete questionnaires about care satisfaction and provide feedback regarding
healthcare. #Examples to involve patients and care partners; this list is not exhaustive.

D. Coordination of the team Recommendations
• The patient’s care team has a team coordinator. The patient and team members are aware of

who this is.
• Care coordination is of critical importance in all disease stages. However, what it looks like

varies per stage and depends on patient needs.
Considerations
• The team coordinator# is either the (specialized PD) nurse, or the most suitable person in

the team regardless of their discipline (i.e. someone with leadership, communication and
organizational skills). #The movement disorders centre determines the team coordinator
assignments

• Treatment related decisions are integrated into a shared treatment plan by the team
coordinator. This is especially important for patients in the advanced stages.

E. Team meetings Recommendations
• The team gets together in face-to-face or virtual team meetings at least once a month.
• Team meetings are used mainly for goal-setting in patient care, for education, to talk about

organizational and communication issues and to discuss complicated patients.
Considerations
• During team meetings, team members discuss treatment plans and jointly make integrated

group decisions, especially for patients in the advanced stages of the disease.
• It is important to organize team meetings to promote team building.

F. Inpatient or outpatient care Recommendations
• An outpatient setting is the preferred setting to organize care for the majority of PD patients.
• An inpatient setting is useful for more complicated patients with the need for frequent

revision of the treatment plan, followed by consultations in the community to aid
generalization.

Considerations
• Patients are referred to community healthcare professionals that are skilled in treating

people with PD. There is at least annual follow-up in the clinical centre.
• If necessary, e.g. due to regional unavailability or complex needs, patients are referred to

healthcare professionals who practice within the clinical centre.
G. Telehealth Recommendations

• Telehealth has added value for care delivery, especially for patients living at a great distance
from the clinic, patients with a job, and advanced patients who would otherwise be lost to
follow-up. In addition, telehealth can support communication between healthcare
disciplines.

• Telehealth can be used by neurologists for follow-up consultations to enable video
consultations and tele-rehabilitation, but not for establishing a diagnosis in new patients.
For allied healthcare, the use of telehealth varies per discipline.

∗These recommendations were emphasized by the patient organizations.

role in the team should be emphasized. For exam-
ple, a neurologist can have a better understanding of
the role of the occupational therapist in falls preven-
tion when the therapist discusses his/her approach
to addressing this specific problem in the team dur-
ing case discussions. A better dissemination of this
knowledge across disciplines, ensured through regu-
lar team case discussions, is an irreplaceable process
that turns multidisciplinary care into more than just
the sum of its components. Patients do not have to
be seen by a neurologist at every follow-up visit, but,
depending on their needs, may also be seen inter-

mittently by, e.g., a PD nurse specialist. However,
patients should be seen by the neurologist at least
once a year, which may particularly be sufficient
when there is an adequate multidisciplinary team in
place that collaborates well. However, more complex
patients may need to be seen more often.

Members of the team

All core clinical team members are described in
Table 2. These core members are important in all dis-
ease stages (early, middle and late), but their exact
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contribution may vary by disease stage and may
depend on individual patient needs. The primary care
physician was generally not considered part of the
core care team, but was felt to have an essential role
in the community, e.g., in the palliative stage, for
management of comorbidities and for first line inter-
ventions such as checking for infections with sudden
changes in conditions. In addition, primary care
physicians play an integral role in providing feed-
back after multidisciplinary assessments. Therefore,
subsequent follow-ups should always be communi-
cated to the primary care physician (this feedback can
also assist in teaching primary care physicians about
challenges related to PD). However, their role highly
depended on the organization of healthcare in differ-
ent countries. Importantly, healthcare centers should
strive to develop relationships with the professionals
recommended for frequent referral, and these physi-
cians should develop an expertise in PD related issues
within their area of specialization. On the other hand,
the healthcare professionals that can be considered
for referral may not need to develop an expertise in
PD.

Role of patient and care partner

Here, we define “care partners” as non-
professional caregivers close to the patient, such
as the patient’s partner, family members and close
friends. It is essential that care partners are involved in
patient care from the moment of diagnosis. However,
healthcare professionals should address the role of
‘care partner’ cautiously, especially in early disease
stages where a role of ‘partner’ or ‘family member’ is
more appropriate than a role of ‘caregiver’. When the
patient does not have such a care partner, the health-
care team should try to identify a care partner or
at least facilitate the conversation about the pivotal
role of a care partner. In addition, patients and care
partners should be engaged in shared decision mak-
ing to reach personalized treatment approaches, but
time constraint is an important limitation for optimal
patient participation. Therefore, healthcare profes-
sionals should have sufficient consultation time for
optimal delivery of patient-centered care. This con-
cept can be aided by ‘expert patient groups’ or ‘patient
and public involvement initiatives’ [26].

Coordination of the team

Care coordination is critically important in all dis-
ease stages. Each patient’s care team should therefore

have a team coordinator. Importantly, all team mem-
bers, as well as the patient, should be aware of who
this team coordinator is. Ideally, the team coordi-
nator is either the (specialized PD) nurse or else
the most suitable person in the team, regardless of
their healthcare discipline. This entails a person with
demonstrable leadership, communication and orga-
nizational skills.

Multidisciplinary team meetings

The team should convene in regular face-to-face
or virtual team meetings (preferably weekly, but at
least once a month). Such meetings can focus both on
patient care, including discussion of complex cases,
and on education, e.g., by discussing recent guide-
lines or literature. Importantly, not every patient has to
be reviewed by the team once a month. Furthermore,
as mentioned in the section ‘elements for optimal
multidisciplinary care’, team meetings are an essen-
tial tool to build cross-discipline understanding and
cross-discipline education (e.g., of medical, surgical
and rehabilitative interventions). This will make it
easier for any team member to recognize an oppor-
tunity for improvement through a different discipline
and initiate appropriate referrals. In addition, the dis-
tinct disciplines bring different perspectives to the
table, thus providing a 360-degree view of each indi-
vidual patient. Therefore, each team member may
take the initiative to bring up a patient for team dis-
cussion.

Inpatient versus outpatient care

An outpatient setting is the preferred way to orga-
nize care for most persons with PD. However, an
inpatient setting may be useful for more compli-
cated patients who need frequent revision of their
treatment plan or for patients that are treated with
complex advanced therapies, such as deep brain stim-
ulation or intestinal levodopa infusion. Examples of
patients that may need frequent revision of their treat-
ment plan include 1) patients with a type of advanced
therapy, especially right before and after the start of
these treatments; 2) patients in the advanced stage
of disease who need frequent changes in their med-
ication regime; 3) patients with PD complicated by
depression, anxiety or another psychiatric disorder;
and 4) patients with severe gait, balance and cognitive
impairments. Such inpatient admissions should be
followed by consultations in the community to facil-
itate implementation of the treatment advice. This
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can be complemented by community outreach pro-
grams that offer care provided by expert teams in
the home of the patient. Additionally, close proxim-
ity of team members may improve their feeling of
connectedness.

Telehealth and remote management

A total of 65% (13/20) of the included healthcare
centers currently uses telehealth. They emphasized
that telehealth has added value in care delivery, par-
ticularly for patients living at great distances from
the clinic, for patients with a job and for advanced
patients who would otherwise be lost to follow-
up. Telehealth solutions are particularly useful for
follow-up consultations, but they are not recom-
mended for establishing a diagnosis in new patients.
To deliver telehealth effectively, sufficient techni-
cal and nursing support should be in place. Many
different technological solutions are available and
none is specifically preferred, but each clinic should
use one common platform to ensure continuity of
care. However, future studies are needed to determine
the optimal ratio between in-person encounters and
telehealth consultations, which is also dependent on
social and demographic factors [27].

Challenges and barriers towards
multidisciplinary care

In the survey, the neurologists were asked to
identify challenges and barriers in the delivery of
multidisciplinary care. Lack of reimbursement was
considered the greatest barrier, followed by lack of
time and labour intensity. Lack of up-to-date guide-
lines and new scientific evidence about the delivery
of multidisciplinary care were not considered major
barriers.

DISCUSSION

We provide a set of recommendations and con-
siderations for the organization of multidisciplinary
clinical care teams for persons with PD and their
care partners. These recommendations were devel-
oped based on practice-based evidence, by using
experiences from 20 well-known expert centers with
specific investments in multidisciplinary care in PD.
These recommendations have not yet been tested
against standard consultative care models. Impor-
tantly, we do not advocate that all recommendations
should be implemented in each healthcare center,

since the role of the team members that provide
distinct care elements can vary between countries,
and even between regions. Instead, the recommen-
dations can be used as an indicator to verify which
elements have already been implemented in a spe-
cific center and to identify unmet needs or missing
services. Moreover, these recommendations provide
a practical starting point to improve care in an opti-
mal patient-centered way, tailored to the needs and
local circumstances of each healthcare center. The
use of transparency to display and publish which
recommendations have been implemented can assist
patients in identifying which elements of multidis-
ciplinary care they can anticipate receiving from a
specific center. Clinical care teams can also iden-
tify missing elements and prioritize which could be
improved.

The importance of the recommendations is sup-
ported by the recent European Inventory performed
by the European Parkinson’s Disease Association
(EPDA) [28]. Based on interviews with persons with
PD, their care partners and healthcare providers from
11 countries, the EPDA developed six recommenda-
tions to improve PD management and to offer health
economic benefits for both persons with PD and for
healthcare systems. Five of their recommendations
somewhat mirror our recommendations. However,
we have added an essential recommendation, which
was also emphasized by the patient organizations,
namely that the involved healthcare professionals
should have sufficient knowledge and expertise to
treat persons with PD. Indeed, recent work has shown
that allied health professionals who received a dedi-
cated training program to augment their PD-specific
expertise achieved better outcomes, and with greater
efficiency, than their peers, who had only received
generic training and were sporadically involved in PD
care [29]. Multiple organizations (e.g., the Interna-
tional Parkinson’s and Movement Disorders Society,
the Parkinson’s Foundation, the Michael J. Fox Foun-
dation, Parkinson’s UK and the Dutch ParkinsonNet)
now offer dedicated training programs for, among
others, medical specialists, nurses and allied health
professionals. Our recommendations would support
the notion that these initiatives should possibly be
expanded.

Over the past years, multiple studies evaluating
different organizational models of multidisciplinary
care in PD have been published, with conflict-
ing results. In a 2-month inpatient multidisciplinary
program, motor impairment, balance, activities of
daily living and quality of life improved, which
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was maintained one year after the intervention [17].
Furthermore, a 4-week inpatient multidisciplinary
rehabilitation program also showed improvements in
quality of life and motor function [18]. However,
these inpatient programs were built over a long period
of time and involved procedures that may be finan-
cially prohibitive and generally non-reimbursable in
most healthcare systems, which limits the gener-
alizability of the results. This is reflected by our
recommendations, which indicate an outpatient set-
ting as the preferred mode to organize care for
most persons with PD. The IMPACT trial tested
a different model of care, consisting of an indi-
vidually tailored comprehensive assessment in an
expert tertiary referral center with subsequent refer-
rals sent to a regional network of allied health
professionals specialized in PD [19]. The results
showed only small benefits in disability and qual-
ity of life, which disappeared after correction for
baseline disease severity. It is unknown why this
occurred, but one possibility was that community pro-
fessionals did not adequately follow up the advice
of the expert center. In addition, in a 6-week multi-
disciplinary rehabilitation program, patients reported
worse general and mental health, while caregivers
had a trend towards more strain [30]. In contrast, a
recent trial evaluating a 6-month integrated health-
care approach consisting of an individually tailored
therapy plan and additional home visits by PD nurses
showed improvement in quality of life, motor and
non-motor symptoms compared to the control group
[31].

These studies collectively emphasise the com-
plexity in demonstrating the potential benefits of
multidisciplinary care, which is aimed at the ulti-
mate goal of delivering personalized care for persons
with PD [32]. No strong recommendations can be
drawn on how a multidisciplinary approach should be
organized. Therefore, the International Parkinson and
Movement Disorder Society has built a Task Force
on ‘Management of Movement Disorders: Interdis-
ciplinary and Integrated Care’ to further address this
topic. Pending further evidence, we feel that care
could be organized better according to the capabil-
ities of each center within the circumstances of the
national healthcare system and geared toward the
needs of each individual patient.

The present project was not without shortcom-
ings. First, our selection of centers was biased. These
centers were mostly based in Western countries and
there was underrepresentation of different cultures
and countries. However, we aimed to define the rec-

ommendations in a broad way, so that they are flexible
enough for PD specialists outside the Western world
to adopt and customize for use within their cultural
and political environment. Second, the initial survey
in Phase 1 was completed by neurologists, which has
the potential bias of producing one-sided results due
to lack of involvement of other healthcare profes-
sionals. However, PD nurses and other (allied) health
professionals were involved in the feedback of all
multidisciplinary teams and provided essential addi-
tional comments in that phase. Third, the method
used to define the recommendations and considera-
tions was not based on unanimous consensus, but on
the majority of opinions. This may be somewhat sub-
jective and various score systems could have been
used. However, we wanted to make sure that only
the most valued recommendations were included.
Finally, future randomized studies are needed to
address whether these recommendations from expert
centers invested in multidisciplinary care are supe-
rior to either standards of care or alternatively other
approaches.

The recommendations presented here may serve as
a practical tool for shaping multidisciplinary services.
Importantly, the involved neurologists considered
lack of reimbursement the greatest barrier toward
delivery of optimal multidisciplinary care, followed
by lack of time and labour intensity. These three con-
cerns are reflections of the same construct: the current
financial arrangements provide insufficient support
for true multidisciplinary care, leaving it largely to
the good will of motivated teams to squeeze optimal
care into busy daily routines. This finding emphasises
the need to gather more supportive and objective evi-
dence for the cost-effectiveness of multidisciplinary
care and to demonstrate that an upfront investment
in an adequate team structure and in providing suf-
ficient time to address complex problems would be
offset by long-term cost savings. Such future studies
should not only focus on quantitative outcomes (e.g.,
motor and non-motor symptoms), but also on qual-
itative outcomes such as Goal Attainment Scaling
[33], where patients prioritize and evaluate personal
goals of care, health and well-being. The Patient-
Centered Questionnaire for PD (PCQ-PD) can be
used to evaluate the level of patient-centeredness
and the quality of care as perceived by patients and
their care partners [34]. The information from this
project has the potential to positively influence PD
care delivery, but there remains a critical need to
directly test and compare various PD care models.
Supplemented with new evidence as it emerges, these



D.L.M. Radder et al. / Recommendations for Multidisciplinary Care in PD 1097

practice-based recommendations should be included
in updated guidelines on multidisciplinary care
in PD.
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