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Marlena van Munstera,b,1,∗, Johanne Stümpelc,d,1,∗, Franziska Thiekena, Florin Ratajczake,
Olivier Rascolf , Margherita Fabbrif , Timo Clemensb, Katarzyna Czabanowskab,g,
Tiago A. Mestreh and David J. Pedrosaa and iCARE-PD consortium
aDepartment of Neurology, Philipps University Marburg, University Hospital Marburg, Marburg, Germany
bDepartment of International Health, Maastricht University, CAPHRI Care and Public Health Research Institute,
Maastricht, The Netherlands
cCologne Centre for Ethics, Rights, Economics, and Social Sciences of Health (CERES), University of Cologne,
Cologne, Germany
dCenter for Life Ethics, University of Bonn, Bonn, Germany
eHelmholtz Zentrum München: German Research Center for Environmental Health, Institute of Network Biology,
Neuherberg, Germany
f Department of Clinical Pharmacology and Neurosciences, Toulouse Parkinson Expert Centre,
Toulouse NeuroToul Center of Excellence in Neurodegeneration (COEN) and the French NS-Park/F-CRIN
network, University of Toulouse 3, CHU of Toulouse, INSERM, Toulouse, France
gJagiellonian University, Department of Health Policy Management, Institute of Public Health, Faculty of Health
Sciences, Krakow, Poland
hParkinson Disease and Movement Disorders Centre, Division of Neurology, Department of Medicine,
The Ottawa Hospital Research Institute, University of Ottawa Brain and Mind Research Institute, Ottawa,
ON, Canada

Accepted 30 May 2022
Pre-press 1 July 2022

Abstract.
Background: Quality of life (QoL) of persons with Parkinson’s disease (PD) is diminished by (non-)motor symptoms, that
require personalized care. Parkinson Nurses (PN) may be pivotal promoting tailored care offerings. This systematic review
and meta-analysis investigates PD care models and aims at furnishing current concepts of PN to offer personalized care.
Objective: The purpose of this study is to identify the various roles and functions that PN may hold for personalized PD care.
Methods: We performed a systematic literature review, utilizing: PubMed, Web of Science, The Cochrane Library, and
PsycINFO. The review qualitatively evaluated articles, which described personalized care models involving PNs and was
guided by the personalized care management model. A meta-analysis compared patient-reported QoL (quantified using the
39-item Parkinson’s Disease Questionnaire) between personalized care interventions involving PN versus standard care with.
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Results: Twenty-seven publications were identified, including six randomized, controlled trials ascertaining with health
related QoL (n = 1830 PwPs). The qualitative evaluation revealed that PN contribute to all aspects of personalized care. The
meta-analysis showed no improved QoL in personalized care models compared to standard care, thought a great heterogeneity
among study design and interventions was outlined (Standardized Mean Difference = –0.8935; 95% Confidence Interval,
–2.1177 to 0.3307; z = –1.43, p = 0.1526).
Conclusion: PN fulfil important functions in personalized PD care. For the future, a clear role definition will be necessary
to adjust training for PN across healthcare systems and care settings but especially to realize their full potential for PD care.

Keywords: Parkinson’s disease, Parkinson nurse, role of specialized care nurse, personalized care, quality of life, PDQ-39

INTRODUCTION

Parkinson’s disease (PD), is an incurable neurode-
generative disorder presenting with a heterogenous
phenotype including motor- and non-motor symp-
toms [1]. With increasing disease duration, the
majority of patients experience an increased level
of symptom burden [2], and a growing demand for
medical and social care services. From a health-
care resources demand perspective, PD already ranks
among the top ten most resource-intensive brain dis-
orders in Europe with 1.2 million affected people to
date [3]. An increasing incidence among older people
and the population development forecasts in mind, it
is foreseeable, that persons with Parkinson’s disease
(PwPs) will have doubled by 2030 [4].

Traditional physician-centered care models for
PwPs may reach their limits when degenerative
processes disperse and multiple psychosocial needs
require individualized treatment strategies. In addi-
tion, the increasing number of PwPs is in conflict
with the scarcity of medical resources. Ideal and sus-
tainable care services are nowadays considered to be
those that are comprehensive but, above all, that are
coined to the patients and their environment [5]. The
term “personalized care” embodies such care services
and has already found its place in science and prac-
tice alike [6]. In the broadest sense, can, “personalized
care” be defined as “tailored to the needs and pref-
erences of each individual” [7]. Regarding PD care,
van Halteren et al. defined the five core elements of
personalized care management for PwPs, which are
summarized in Table 1.

One might argue that an implementation of these
elements in PwPs, requires expertise, networking
skills and good oversight of the care process. While
no doubt exists that PD care improves with multi-
professional collaboration, the question arises which
profession may drive the implementation of person-
alized care elements. There is no uniform definition

of the sufficient or ideal composition of a multidisci-
plinary care team, and a strong heterogeneity exists in
practice [8]. Nevertheless, when it comes to achiev-
ing care personalization, the role of specialized nurses
has been recognized as a pivotal facilitator [9, 10].

In research and practice, such nurses are called
Parkinson’s Nurses (PN). In a broad sense, PN are
specially trained professionals who deal with indi-
vidual issues related to the care and support of PwPs
[11]. However, a precise description of the tasks PN
are supposed to master is ill-defined, and wide range
of assignments and roles has been described [12–14].
This heterogeneity is problematic because role clar-
ity bolsters effective interprofessional collaboration,
adequate training, and the future perpetuation of job
profiles. The aim of this paper is therefore to provide
an overview of the role of PN in care personalization
for PwPs and explore its impact on quality of life
(QoL) in PwPs, using a systematic review approach.

MATERIALS AND METHODS

Review question

This present systematic review and meta-analysis
aim to examine the following research questions:

1) What are existing models of personalized care
for PwPs in which PN are involved?

2) What is the role of involved PN within existing
models of personalized care for PwPs?

3) Can complex, personalized care models im-
prove the QoL of PwPs compared to standard
care?

Search

The following databases were utilized: PubMed,
The Cochrane Library (Cochrane Database of Sys-
tematic Reviews, Cochrane Central Register of
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Table 1
Five dimensions of the personalized care management model for people with Parkinson’s disease

Dimension Description

Care Coordination Ensuring that all relevant health information is shared across all healthcare layers, creating a common
understanding of care needs of each patient, aligning treatment plans to prevent contradictory disease.
Managing and assuring that each discipline is certain about their responsibilities in the management process.

Patient Navigation Proactively guiding and supporting PwPs to find their way through the complex health care system and referring
them timely to the appropriate health care provider.

Information Provision Providing PD-related information in oral, written or other form.
Proactive Monitoring Timely detecting first changes in signs or symptoms, allowing for pre-emptive interventions to prevent further

worsening of problems and to avoid complications that might lead to emergency department visits, hospital
admission and use of unnecessary resources.

Process Monitoring Routinely reviewing and evaluating the care management process regarding adherence to care plans.

cf. (van Halteren et al. [7]), p. S14.

Controlled Trials (CENTRAL), Web of Science
(science and social science citation index), and
PsycINFO. The study protocol was registered with
PROSPERO on February 11, 2021, and confirmed for
registration on March 15, 2021 (CRD42021236755).
The search followed the PRISMA (Preferred Repor-
ting Items for Systematic Reviews and Meta-
Analysis) reporting guidelines [15]. The initial search
of the databases was performed in April 2021 and a
follow-up search was conducted in December 2021
to update the review in a timely manner. Literature
search was based on several MeSH terms adapted to
the databases to be employed, including: “parkinson’s
disease”, “parkinsonian disorders”, “nurse”, “man-
agement”, “rehabilitation”, “quality of life”, with
individual search terms adapted according to each
database (cf. Supplementary Table 1 for PubMed’s
exemplary search strategy).

The flow chart of the study selection process is
displayed in Fig. 1.

Studies published in English and German language
or with English and German language translation
available were included. There were no restrictions
for inclusion based on date of publication and/or geo-
graphical location.

Inclusion/exclusion

For the systematic review, we adopted the fol-
lowing inclusion criteria: 1) Studies qualitatively
describing or quantitively evaluating a care model
which is tailored towards individual needs and pref-
erences; 2) Studies that addressed the role of PN in
the context of personalized care; 3) Setting either
inpatient, outpatient or community-based; 4) Sam-
ple population comprised adults (≥18 years of age)
diagnosed with PD (following United Kingdom
Parkinson’s disease Society Brain Bank criteria [16]

and the Movement Disorder Society’s clinical diag-
nostic criteria [17]); any gender included. Exclusion
criteria were: 1) Failure meeting the language require-
ments; 2) Studies not providing primary data (i.e.,
comments, case series, case reports); 3) full text was
unavailable; 4) not relevant to the subject of the
review. The following inclusion criteria applied addi-
tionally to the meta-analysis: 1) Eligible studies had
to be controlled randomized or quasi-randomized; 2)
The intervention had to be tailored towards patients’
individual needs and preferences; 3) Use of the PD
validated QoL scale (8-/ or 39-item Parkinson’s Dis-
ease Questionnaire – PDQ-8/-39).

Outcomes

For the systematic review, we collected the follow-
ing information: identification of care settings, team
composition, descriptions of the care model, inter-
vention and the PN roles/tasks. The dimensions of
personalized care delivered by the PN were described
based on the five dimensions of the model of person-
alized care management for PwPs (cf. Table 1) [7,
18]. The identification of dimensions is qualitative in
nature [18], which is why there was no quantitative
data analysis. For our analysis, models and inter-
ventions that documented at least one dimension of
personalized care were considered for the review. We
added a sixth dimension for tasks that do not match
one of the five dimensions but still aims to adapt care
to the needs and preferences of PwPs, termed “other”.

The main outcome of the meta-analysis was
patient-reported health-related (HR)-QoL. The PDQ-
39 and the shortened version (PDQ-8) are widely
utilized and validated tools ascertaining QoL in PwPs
[19]. Eligible studies had to report PDQ-39/-8 results
at 6–24 weeks after randomization. This period was
chosen because the power of randomized controlled
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Fig. 1. Study flow diagram (ref. [15]).

trials is related to the observation period [20] and
the defined period is a common observation period in
PD health care studies [8, 21–23]. Since none of the
included studies reported the PDQ-8 as an outcome,
we will only address the PDQ-39 as an outcome in
the following.

Data extraction

Every step of the data extraction process was
conducted by two authors independently (M.vM.,
J.S.). Discrepancies during each step were resolved
through discussion with a third researcher (F.T.) and
mutual agreement was reached. First, the two authors
(M.vM., J.S.) screened independently titles and/or
abstracts of studies retrieved using the search strat-
egy. Based on the first screening, full texts of studies

meeting inclusion criteria were retrieved and inde-
pendently assessed for eligibility.

After removal of duplicates, the authors (M.vM.;
J.S.) extracted data from every eligible article to
a standardized prespecified template. Missing data
was requested from study authors (this was once
the case; the requested data could be provided by
the authors). The template captured study informa-
tion (authors’ names, year of publication, location),
study population (sample size), the intervention (set-
ting, involved professionals, duration (if applicable),
and content) and the roles of PN according to the
five dimensions of personalized care. For studies
eligible for the meta-analysis, we collected addi-
tional information on the study population (baseline
characteristics, in- and exclusion criteria) and the
intervention (outcomes assessed, comparator). Since
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the review involved a systematic review and meta-
analysis of previously published studies, approval
by the institutional ethics committee and written
informed consent from patients were not required.

Risk of bias assessment

The articles included in the meta-analysis were
independently examined for internal validity utilizing
the Cochrane risk-of-bias tool [24]. To ensure inter-
rater reliability, the tool was applied independently by
the two researchers (M.vM.; J.S.). Subsequently, the
results were compared and discrepancies were dis-
cussed with a third researcher (F.T.) until a consensus
was reached.

Data synthesis and publication bias assessment

For the systematic review, a narrative synthe-
sis of the included studies was conducted. For the
meta-analysis, we pooled the results from (quasi-
)randomized control trials reporting the outcome
measure (PD quality of life; PDQ-39) with a random-
effects model of the standardized mean differences
[25]. We calculated 95% CI and two-sided p-values
for the outcome measure [25] and included stud-
ies were weighted according to the inverse-variance.
Heterogeneity between studies were assessed using
the χ2 test and the corresponding I² statistic [25].
Substantial heterogeneity was defined as I² statistic
greater than 50% [25]. Additionally, we assessed for
publication bias with the Egger’s regression intercept
as per the small number of studies [26]. The meta-
analysis was conducted in R 4.1.2 using the “meta”
package version 5.1-1 [27].

RESULTS

Study characteristics

The combined searches retrieved 3,122 records
(cf. Fig. 1 for details on the search strategy).
After removal of duplicates and screening for
titles/abstracts, 742 records remained for full-text
review. In the next step, 511 of the 742 articles were
excluded because the topic of the article did not
address our primary research interest. The remain-
ing 231 articles were then considered for a full-text
review in which176 articles had to be excluded on
the basis of poor-fit to the inclusion criteria and to the
research question. Thus, 25 articles could be included
into the presented systematic review. The excluded

Table 2
Characteristics of the articles (total n = 27)

Characteristics Number (%)

Publication Type
Quantitative Study 21(77.7%)
Qualitative Study 1 (3.7%)
Descriptive Paper 5 (18.5%)

Origin of Study
Europe 11 (40.7%)
America/Canada 9 (33.3%)
Asia 5 (18.5%)
Other Countries 2 (7.4%)

Year of Publication
2010 and earlier 9 (33.3%)
2011–2021 18 (66.6%)

articles were related to care models disregarding PN
(n = 18), neither reported primary data nor described
an implemented care model (n = 83), reported find-
ings for non-PD patients or involved a mixed study
population in which the results for PD-patients were
not disclosed separately (n 49), unavailable (n = 17) or
published in another language as defined in the inclu-
sion criteria (n = 17). Two additional articles were
included after hand searching the reference lists of
those 25 selected articles.

Ultimately, we could include 27 records in the
qualitative review. Details of the included studies
are displayed in Table 3. The study characterizes of
7 randomized, controlled trials (RCT) included in
the quantitative meta-analysis and 14 other exper-
imental studies included in the systematic review.
The remaining 6 articles were nonexperimental and
included description of practical care models or qual-
itative research.

The included articles were published between 1998
and 2021 (cf. Table 2), with most articles (n = 18)
published after 2010. Of the 27 articles, 21 articles
stemmed from quantitative research. Studies were
conducted more frequently in Europe (n = 11).

Systematic review of personalized care models

We identified 25 individual reported models from
27 articles (cf. Table 3) that met our definition of per-
sonalized care. In total, 28 tasks performed by PN and
covering all five domains of personalized care were
identified. All actions and domains are summarized
in Fig. 2.

In most care models, PN performed tasks cover-
ing at least two domains of personalized care. The
domain most frequently covered by PN was the pro-
vision of personalized information, with PN being
especially available for general questions [14, 29–36,
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Table 3
Detailed study characteristics

Source Study Country Setting Parkinson Nurse or
Team Composition

Intervention Description

Dorsey et al.
(2010) [28]

Randomized-
Controlled-
Trial

United States outpatient Nurse Movement
disorder specialist

A telemedicine intervention was implemented for 6 months at a community in the U.S. with the goal
to provide care to patients that live far away from the clinic.

Control group (usual care): saw their usual physician according to their routine schedule
intervention group (telemedicine intervention):
participants attended 3 telemedicine visits over 6 months,
visits lasted 30–45 minutes
patients underwent a routine clinical assessment (updates on medical history and medication usage;

motor examination) which was performed by PD nurse
◦ Based on the assessment, recommendations were reported by a Movement disorder specialist to the

patients and by postal mail to the patients’ physicians.
Eggers et al.

(2018)
[29, 30]

Randomized-
Controlled-
Trial

Germany outpatient Nurse, Movement
disorder specialist,
Community
Neurologist

A nurse-led, patient-centered integrated healthcare model was implemented and evaluated after
6-months.

Control group (usual care): Baseline visit in the Parkinson’s consultation hour; continued regular
German neurological treatment (visits at the community neurologists’ practice about every 3
months). Patients had access to regular physiotherapy, occupational or speech therapy. Access to
different medications was the same for both treatment arms.

intervention group (integrated care): Additionally, received an individual treatment plan, regular
home visits of a PD nurse (every 3 months or whenever necessary on short notice) and access to a
telephone hotline. Individual treatment plans were reviewed every 4 weeks and adapted according
to individual patients’ needs. Furthermore, the PD nurse synchronized the therapeutic
pharmacological intervention with the program of speech therapists or physiotherapists.

Additionally: PD nurse obtained questionnaires and surveyed clinical parameters (e.g., part III of the
UPDRS)

Hurwitz et al.
(2005);
Jarman et al.
(2002)
[31, 32]

Randomized-
Controlled-
Trial

United
Kingdom

outpatient Nurse, General
Practitioner

In 1997, a community-based PD nurse Service was implemented in 9 out of 57 eligible English health
authorities that did not already have well-developed services; intervention lasted 2 years

Control group (usual care): standard care from their general practitioner in the community
intervention group (community nurse): Community PD nurse had an advisory role to general

practitioner and was guided by an experienced PD nurse
Role of the Nurse:
• counselling and educating patients and carers about PD – in their homes, at health center and GP

clinics, in hospital outpatients and on the telephone
• provision of drug information to patients under the auspices of physicians and consultants
• monitoring clinical well-being and response to treatment (minimum of two assessments per year),

reporting to physicians and consultants where appropriate
• instigating respite and day hospital care where appropriate; seeing patients in hospital if admitted,

and liaising with hospital staff when discharged
• assessing social security benefit entitlement
• liaison with members of local multidisciplinary primary care teams for ongoing assessment and

therapy where appropriate
• not empowered to change patient medication unilaterally but could (and did) make suggestions to

physicians about altering dose regimens, change in medication preparation and addition of new
drugs
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van der Marck
et al. (2013)
[33]

Randomized-
Controlled-
Trial

Canada outpatient Movement disorder
specialist, Social
worker, Nurse

Care provided by a multidisciplinary/specialist team within a Movement Disorder Specialist Center
was compared to stand-alone care from a general neurologist from baseline to 8 months.

Control group (usual care): received standard care from a general neurologist outside the center
intervention group (multidisciplinary care team): Patients received ongoing individually tailored

care from the Movement disorders specialist, supported by PD nurse and social worker within the
same physical location. Tasks within the care team:

• Movement disorder specialist: performed visits at baseline, 4 months, and 8 months.
• social worker: available for psychosocial and homecare issues, directed patients towards

professionals in certain circumstances, telephone support
• PD nurse: overseeing changes in symptoms, discussing medication issues and available for other

PD-related questions, telephone support
Wang &

Zhang
(2020) [34]

Quasi-
experimental

China inpatient Nurse After being administered to a hospital, patients either underwent a conventional or comprehensive
nursing intervention; evaluation was performed after 3 months (length of the nursing cycle).

Control group (conventional nursing): Conventional disease education for patients, guiding patients
to take their drugs and guiding the patients’ diets, helping the patients carry out the relevant
physical or limb movements and exercises, keeping the ward clean and sanitary, educating the
patients’ families about the disease, and guiding the families in supervising the patients’
medi-cation use and their daily lives.

intervention group (comprehensive nursing): consisted of 3 central pillars:
• psychological intervention: establishing a trustful relationship, gaining insight into patients’

emotion, evaluating the patient´s psychological situation
• nutritional intervention: formulating a personalized nutrition plan and supervising it implementation
• physical intervention: delivering guidance on rehabilitation training and medication; for early onset:

guidance how to participate in outdoor sports; for advanced: guidance on balance/ limb training;
massaging patients after each rehabilitation training, supervising their drug regime and helping
patients to adhere to it

Aye et al.
(2020) [35]

Descriptive Singapore outpatient Nurse,
multidisciplinary
coordination team at
the clinic

The Paper describes the purpose of the Integrated Community Care Programme for Parkinson’s
Disease (ICCP) as one of the Community Care Partners Programme (CCPP) which was launched
by the National Neuroscience Institute.

Aim of the CCPP:
• professional education (including PD nurses)
• joint care delivery
• community resources
Aim of the ICCP:
• specifically targeted towards patients with more severe motor impairment or those without

caregivers
• patients are visited by a specialist PD nurse who refers them onwards to relevant community

services if required
• future goals:

(1) establishing a 3-months program of interprofessional training to community care partners
(2) providing patient-centered care by delivering care through community care partners, including

joint consultations at the patient’s home with Movement disorder neurologists and the provision
of care delivered by telemedicine

(3) providing ongoing training in the form of monthly interprofessional learning, yearly access to
training programs, and biennial access to a symposium

(Continued)
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Table 3
(Continued)

Source Study Country Setting Parkinson Nurse or
Team Composition

Intervention Description

Connor et al.
(2019) [36]

Randomized-
Controlled-
Trial

United States outpatient Nurse, PD Specialist This 2-group stratified randomized trial involved veterans with PD in southwestern United States.
Guided care management, led by PD nurses, was compared to usual care.

Control group (usual care): not described
intervention group (guided care management): Care management was performed by Nurse Care

Managers (NCM) that collaborated with responsible PD specialists. After an initial assessment,
they developed an action plan together with the patient that included problem-specific
interventions. Other tasks:

• telephone-administered structured and comprehensive assessment with embedded algorithms for
identifying 28 problem areas

• implementing an evidence-based practice containing 3 components:
– ensuring that care protocols as derived from practice guidelines are followed (where they exist)
– ensuring that expert consensus is followed where no guidelines are available
– ensuring that veteran priorities and preferences are addressed

• facilitating the use of communication tools (explaining patient the digital patient portal and
personalized health care notebook)

• filling out documentation templates to provide coordinated, patient-centered care
Fleisher et al.

(2020) [37]
Pilot-Study United States outpatient/

home-
bound
care

Movement disorder
neurologist, Social
worker, Nurse

The pilot-study aimed to determine whether facilitating expert in-home care could improve
professionals understanding of disease progression, treatment options, and unmet needs in this
vulnerable population, and whether such a model could mitigate decline in quality of life.
Therefore, home-visits with 27 homebound patients were performed over 12 months.

The care team (nurse, social worker and neurologist) traveled to the patient’s home approximately
every 4 months for a total of 4 visits over 1 year.

Role of the Nurse:
• gathered orthostatic vital signs
• reviewed parts I and II of the UPDRS to identify impairments in activities of daily living
• conducted a real-time medication reconciliation

→ social worker and neurologist initiated a conversation regarding the patient’s goals of care and
advance directives

→ team formulated a comprehensive assessment and plan, including medication, dietary, and home
safety recommendations and referrals

→ documented on a health literacy-friendly after-visit template, and confirmed with teach-back.
Fleisher et al.

(2020) [38]
Pilot-Study United States outpatient/

home-
bound
care

Movement disorder
neurologist, Social
worker, Nurse

The goal of this pilot-study was to improve efficiency and cost-effectiveness compared to the initial
model (see Fleisher et al. 2020a). New structure: nurse, study coordinator, and social worker travel
in-person to the initial visit; the Movement disorder specialist is present via telemedicine for all
visits; the social worker is present via telemedicine for visits 2–4.

Role of the Nurse:
• gathered orthostatic vital signs
• reviewed parts I and II of the UPDRS to identify impairments in ADL
• conducted a real-time medication reconciliation

→ after briefing, the team rejoins the patient-caregiver-dyad and connects to the neurologist via
telemedicine and neurologist reviews the dyad’s chief concerns

→ team formulates a comprehensive assessment and plan, including medication, dietary, and home
safety recommendations and referrals

→ Following the visit, each team member records their findings in the electronic medical record,
which is compiled into a comprehensive note shared with all relevant health care providers

→ dyad receives contact information to reach the team between visits
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Giladi et al.
(2014) [39]

Descriptive Israel inpatient Neurologist, Nurse,
Therapists (social
worker, speech and
language therapist,
psychiatrist, genetic
counselor,
sexologist,
geriatrician,
dietitian,
occupational
therapist)

The paper describes the Tel Aviv Sourasky Medical Center model of interdisciplinary care. The model
was designed to create a coordinated multidisciplinary team in the Movement Disorders Unit.

Concept: three neurologists, all the therapists, and all the other team members conduct their work in
the same facility and share the same secretarial services, including data access. The team meets
formally once a month but there is constant informal sharing of information, special meetings are
held when necessary.

Role of the Nurse:
• clinical coordinator
• initiates the discussion about sexual issues refers the patient to the sexologist
• ensures that the patient’s main problems are identified and discussed with the patient, the patient’s

caregiver, and the patient’s physician and nurse, and that a plan of action is agreed
• schedules the appointments with the various specialists and follow-ups on those consults
• serves as a link between the patient/family and the specialists
→ Sessions with therapists are scheduled in advance (also available for caregivers)

Guo et al.
(2020) [40]

Randomized-
Controlled-
Trial

China inpatient Nurse This study was designed to explore the improvements of sleep quality and quality of life by
implementing the Roy Adaptation Model for nursing of patients with PD. The Roy model is an
integrated adaption system emphasizing the interactions between humans and their environment.
By using stimulation, medical workers can promote patients’ adaptation reaction and apply more
energy to help patients recover. PD patients admitted to the hospital from March 2017 to March
2019 were included as the study subjects and equally divided into 2 groups (intervention/ control).

Control group (routine nursing): received health education; medication nursing; guidance on
exercise; healthy diet provided by the nurses

intervention group (Roy Adaption Model): The intervention was based on 4 pillars:
1. Physiological intervention – goal was to improve patients’ physiological functions; actions:

therapeutic operations and timely attention in the night (followed the 4 principles of “gentle
operations, speaking, walking and door shutting”); improvement in ward environment by regulating
indoor temperature and humidity; advise patients to avoid any food containing caffeine 4–6 h
before sleep, take a hot water foot bath if conditions permit; reduce night treatments or concentrate
them in a certain time period to avoid disturbing patients’ rest during the night

2. Role intervention: goal was to help the patients to adapt to their new arrangements; actions:
patients’ habits were maintained as far as possible; patients’ requirements were responded to if
appropriate; enhancing communication between medical workers and patients to help them build
confidence

3. Dependence intervention: goal was to reduce patient’s dependence on external help actions:
enhanced communication and psychological support, especially in the night when family members
stay with patients to eliminate their loneliness

4. Self-concept intervention: goal was to improve patient’s self-confidence actions: establishing
amicable relationship with the patient; delivering proper education and setting up an individualized
health education plan; cooperating with patients’ family members for ideological work

(Continued)
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Table 3
(Continued)

Source Study Country Setting Parkinson Nurse or
Team Composition

Intervention Description

Hellqvist
(2021) [41]

Qualitative Sweden outpatient Nurse The paper describes qualitative findings from an evaluation of the Swedish National Parkinson
School (NPS). The NPS is a dyadic self-management intervention for persons with PD and their
care partners, which is delivered by PD nurses. The program was developed in 2013, and has been
provided in clinical practice since 2014 in neurologic and geriatric outpatient clinics across Sweden.

Focus of NPS: enabling patients and care partners to handle symptoms of PD in everyday life, by
introducing techniques and strategies for self-monitoring, planning ahead, taking action, positive
thinking, communication and resource utilization

→ participants meet in a small group once a week for total of seven sessions (2h)
Content of NPS:
◦ providing information about a topic relevant to everyday life
◦ group discussion stimulating interaction and peer-support between the participants
◦ home-assignments to give participants the opportunity to reflect on, and try out, what has been

discussed during the sessions
Kluger et al.

(2020) [42]
Randomized-

Controlled-
Trial

United States outpatient Nurse, Palliative
neurologist, Social
worker, Chaplain
with PD experience,
Certified palliative
medicine physician

In this study an integrated palliative care model provided by a neurologist, social worker, chaplain,
and nurse using PC checklists, with guidance and selective involvement from a palliative medicine
specialist was compared to standard care, which was provided by a neurologist and a primary care
practitioner.

Control group (standard care): provided by the patient’s primary care physician and a neurologist as
usual

intervention group (integrated palliative care): patients received aside their standard care –
outpatient visits every 3 months for 1 year (in person or by telemedicine every 3 months); visits
were supplemented with phone calls & participants could contact the team as needed

Visits:
• performed by the interdisciplinary team
• standardized using checklists for each team member
• duration: 2–2.5 hours
• topics: nonmotor symptoms, goals of care, anticipatory guidance, difficult emotions, and caregiver

support
After-visit:
-> summaries were sent to the patient
-> standard clinic notes provided to primary care physician + neurologist
-> Suggestions for care outside of palliative care to the patient’s standard care team
Role of the Nurse: Tasks for the nurse according to the checklist:
• Medication reconciliation at beginning of visit
• Primary concerns for patient (What should we focus on today?)
• Primary concerns for caregiver (if present)
• Health care proxy designation and documentation
• Advanced care planning and documentation
• Home safety and home health care needs
• Assess for home palliative care or hospice needs
• Nutritional status and diet
• MoCA (for baseline, 6- and 12-month visits)
• For high-risk patients [e.g., bedbound or incontinent]: assessing skin integrity and need for home

care for wound or skin care
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Liu et al.
(2019) [43]

Randomized-
Controlled-
Trial

China inpatient Nurse The goal of the study was to implement a comprehensive nursing care for Parkinson’s patients, and to
explore the psychological state of patients, changes in the quality of life and patients’ satisfaction
with the nursing service.

Control group (conventional nursing): nurse cooperates with doctors to complete the treatment of
patients and instructs patients to take medication on time and reasonably.

intervention group (comprehensive nursing):
1. Nurse performed a comprehensive assessment: based on the patient’s family, economic situation

and lifestyle ->reasonable care plan was created based on the results
2. Nurse provided patients with medication guidelines: carefully explained the reasons for the

medication, importance of rational drug use, role of the drug and possible adverse reactions
3. Nurse provided psychological support: paying close attention to the patients’ psychological state

all the time; fostering active communication; providing timely psychological counseling and
psychological comfort; alleviating patients’ negative emotions, help to build up confidence
maintain an optimistic attitude

4. Nurse provided sports guidance: helping patients to do simple exercises, and massage patients’
muscles and joints every day.

5. Caring for the patient’s safety: paying attention to the needs of patients and help patients finish part
of their life needs; instructing patients’ family

6. Discharge management: giving nursing guidance by a virtual chat and telephone after discharge
from hospital

Pretzer-Aboff
et al. (2015)
[44]

Descriptive United States outpatient Movement disorder
specialist,
Psychologists,
Nurse, Researcher,
Physical and speech
therapists Exercise
physiologists,
Nutritionists,
Graduate students

The paper describes the PD Telehealth Clinic Model which is implemented at the University of
Delaware Nurse Managed Health Center (NMHC).

Concept of the Clinic: the clinic is based on a collaborative framework that uses synchronous
videoconferencing telehealth technology to bring together out-of-state clinicians and scientists with
expertise in PD to help deliver specialized care to PD patients and their caregivers.

Role of the Nurse:
• identify PD motor and nonmotor problems from both physical exam and the patients’ perspective
• helping to facilitate care and provide a consistent patient-provider relationship
• reviewing the team’s recommendations and providing a written summary of the recommendations

to the patient

(Continued)
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Table 3
(Continued)

Source Study Country Setting Parkinson Nurse or
Team Composition

Intervention Description

Wu et al.
(2020) [45]

Randomized-
Controlled-
Trial

China inpatient Nurse The goal of the study was to explore the effect of positive psychological nursing intervention on
anxiety and depression symptoms in older adults with Parkinson’s disease compared to routine
psychological intervention.

Control group (routine intervention): nurses provided psychological support, empowered patients to
speak about their emotions and tried to change adverse thinking.

intervention group (positive psychology):
• Nurses tried to foster gratitude for three things: asking patients to write down three things that were

worthy of gratitude at the end of each day and explain the reasons
• Nurses empowered patients to utilize advantages: discovering hobbies of patients through

communication and organize some similar activities based on these activities on a regular basis, so
that patients could find their own positive points in the activities and enhance these points to reflect
their self-value

• Nurses actively guided patients to recall every little thing in life, learn to taste, and know how to be
satisfied. Asking patients to record these pleasures every day and share it with everyone.

• Nurses encouraged patients to write an autobiography: encouraging patients to recall their glorious
moments and record how they faced frustration and achieved glory in the form of 1–2 pages of an
autobiography

• Nurses encouraged patients to recall things that made them proud or happy to replace the existing
negative emotions

Carne et al.
(2005) [46]

Quasi-
Experimental

United States outpatient Movement disorder
specialist,
Neurology nurse,
Physiatrists,
Psychologist,
Neurosurgeon
trained in deep brain
stimulation surgery

The study examined the impact of a multidisciplinary clini-cal management of the Parkinson’s
Disease Research, Educa-tion, and Clinical Center program on Parkinson’s disease progression.

Control group (not present): /
intervention group (care program): The Parkinson’s Disease Research, Education, and Clinical

Center (PADRECC) program consists of the following pillars:
1. PD medication management (recommended dosing of levodopa, dopamine agonists,

catechol-O-methyltransferase inhibitors, and other symptom-specific agents [e.g., amantadine
sulphate]).

2. Physiatrist/ Nursing and Neurologist visits.
3. Neuropsychological evaluation.
4. Functional diagnostic testing (i.e., gait laboratory, computerized posturography).
5. Rehabilitation therapy (i.e., physical, occupational- or kinesiotherapy, speech-language therapy).
6. Home exercise program.
7. Support group.
8. Health and wellness education
Role of the Nurse: performed patient visits; involved in clinical assessments (UPDRS, MMST, Vital

signs) and team conferences where suggestions to community providers are made
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Su et al.
(2017) [47]

Descriptive United States inpatient Neurology clinicians,
Physical therapist,
Speech pathologist,
Social worker,
Nursing coordinator

The paper describes the Oregon Health & Science University Parkinson Center and Movement
Disorders Clinic.

Concept of the Clinic: patient and caregiver are seen within the same visit by the different
disciplines. Close communication is maintained between disciplines during the visit, and a
comprehensive care plan is ultimately developed following dedicated discussions.

Role of the Nurse:
• primary case manager or care coordinator for the clinic ensures that the recommended treatment

plan is implemented to the benefit of the patient and family
• works to coordinate referrals, staff assignments, information triage, and health care plan

implementation
• communicating with referring providers on appropriateness of referrals scheduling
• communicating to the patient and caregiver(s) the goals of the interdisciplinary clinic
• helps to maintain the flow of the clinic and keeps the team members on track with time
• finalizing and carrying out the recommendations utilizing a specialized and limited protocol to

facilitate orders for referrals
• researches healthcare resources nearby the patient and caregiver’s home such as home health

services
• serves as a liaison with patient and caregiver

Gage et al.
(2014) [48]

Randomized-
Controlled-
Trial

United
Kingdom

outpatient Parkinson’s nurse
specialists,
Physiotherapists,
Occupational
therapists, Speech
and language
therapists

The purpose of this study was to evaluate the effectiveness of a Specialist Parkinson’s Integrated
Rehabilitation Team.

Concept of the Model: The multidisciplinary rehabilitation program coordinated by a Parkinson’s
nurse specialist (PNS) and delivered to patients/ caregivers their own homes. It compromises
multidisciplinary team assessment, care planning and treatment.

Control group (usual care): no coordinated multidisciplinary rehabilitation or ongoing support
intervention group (care program):
Two groups of patients were visited by a multidisciplinary team at home, which delivered a specialist

rehabilitation package, tailored to individual needs. Educational materials were provided on aspects
of Parkinson’s disease. A client record form was left in the participant’s home for the duration of
the intervention, and was completed by each professional at each visit. There were two team
meetings per cohort to discuss patient care plans and progress. Referrals to other professionals were
made when indicated. In addition to the program support for 4 months from a care assistant. The
care assistant received training in Parkinson’s disease, were embedded in the MDT and worked
under the supervision of the Nurse.

Role of the Nurse:
• Supervision of the care assistant (group B)
• To provide expert Parkinson’s management to maintain maximum independence for patients
• To act as a reliable source of information about clinical and social issues that were of concern to

people with Parkinson’s and their carers
• To ensure appropriate timely referral to essential services such as therapy or social care
• To empower and educate people with Parkinson’s and their carers
• To identify the tolerance and efficacy of medication
• To complete adverse event forms as per the project protocol
• To reinforce all multidisciplinary team treatment programs

(Continued)
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(Continued)

Source Study Country Setting Parkinson Nurse or
Team Composition

Intervention Description

Reynolds et al.
(2000) [49]

Randomized-
Controlled-
Trial

United
Kingdom

inpatient Parkinson Nurse The study investigated differences between care provided by the hospital-based Parkinson’s disease
nurse specialist (PDNS) compared with the Consultant Neurologist.

Control group (Neurologist): performed consultation hours as usual.
intervention group (PDNS): The PDNS led care only in one study center. At the two other study

centers, the PDNS provided care as an “add-on” service where patients saw the nurse mainly and
the doctor briefly for follow up care. The following actions were performed by the PDNS:

• taking patients’ history, performing an assessment of each patient case, explaining Parkinson’s
disease illness and symptoms as well as answering patients’ questions about other illnesses

• referred to patients’ family circumstances and general coping strategies
• taking opportunities to give practical advice about coping with Parkinson’s disease
• provided factual information on a range of other services available according to patients’ needs and

choice and answered questions on alternative therapies
Jones et al.

(2016) [14]
Descriptive Australia outpatient Nurse, Care

coordinators
(mostly social
workers),
Multidisciplinary
care teams in
hospitals

The paper describes the Canberra Hospital and Health Service Parkinson’s and Movement Disorder
(PMD) Service.

Concept of the Service: The service compromises nurse-led education, clinical support, and care
coordination for people with PD or related conditions and was established with 3 objectives:

1. improving patient care and self-management of their condition, patient quality of life, well-being,
and caregiver burden

2. improving the knowledge and skills of healthcare professionals through secondary education
3. avoiding unnecessary hospital and nursing home admissions by providing community and

home-based support
Role of the Nurse: Nurse is responsible for designing, implementing and managing the service:
• Works closely with a multidisciplinary team to ensure that people with PD admitted to the hospital

were cared for appropriately
• Provides education about PD to patients, caregivers and healthcare professionals
• Works in close collaboration with care coordinators who could provide additional support

Trend et al.
(2002) [50]

Quasi-
Experimental

United
Kingdom

outpatient multidisciplinary
team of therapists,
Nurse, Consultant
neurologist

The purpose of the study was to evaluate the short-term effectiveness of an intensive
multidisciplinary rehabilitation program for people with Parkinson’s disease and their caregivers.

Control group (not applicable): /
intervention group (rehabilitation program): pairs of participants (people with PD and their

caregivers) attended a day care unit one day per week for six consecutive weeks; each weekly
session from 10 am to 3:30 pm,

• 1st week: individual assessment by therapists & nurse
• weeks 2–5: patients received treatment according to individual needs
• 6th week: patient’s condition was reassessed, and advice for the future was provided
• At each visit, participants received 2 hours of individual attention. Group activities including

relaxation were arranged for each afternoon. Talks from experts were designed to broaden
participants’ knowledge about Parkinson’s disease.

Role of the Nurse:
• provide information, advice, support and counselling on issues related to Parkinson’s disease
• optimizing medication; recognizing problems associated with side-effects of medication, e.g.,

dyskinesia and hallucinations
• initiation of appropriate action
• maintenance of bladder and bowel function monitoring blood pressure; pain control; sexual

dysfunction; anxiety and depression
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Lindskov et al.
(2007) [51]

Non-
Randomized-
Controlled-
Trial

Sweden outpatient Nurse, Physician,
Occupational
therapist,
Physiotherapist,
Dietician,
Psychologist,
Speech therapist,
Dental hygienist,
Social worker

This study evaluated a patient-reported health outcomes of a multidisciplinary group educational PD
program, delivered as part of routine clinical practice.

Control group (no education): received educational program after the study
intervention group (education program): The program consisted of a six-week outpatient

educational program with weekly two-hour sessions; delivery and content of the sessions were
planned by all participating session leaders together; first hour of each session was delivered by one
or two healthcare professionals in the format of interactive dialogues; during the second hour,
therapists demonstrated relaxation, speech and movement promoting exercises to patients, while
family members took part in a nurse-led peer support group.

Role of the Nurse:
• teaching about general information on PD (e.g., symptoms, disease progression, day-to-day

management, recent research)
Wade et al.

(2003) [52]
Randomized-

Controlled-
Trial

United
Kingdom

outpatient PD nurse,
Physiotherapist,
Speech and
language therapist,
Occupational
therapist

The aim of the study was to determine whether a program of multidisciplinary rehabilitation and
group support

achieves sustained benefit for people with Parkinson’s disease or their carers.
Control group (no program): received rehabilitation program after the study
intervention group (program): patients participated in a multidisciplinary rehabilitation program;

attended for whole days, 1x per week for six consecutive weeks
• first week: patient assessment and individualized treatment program planning
• week 2–5: rehabilitation provided by specialist team
• Each week the patient received two hours of individual treatment in the morning, followed by group

activities (for example, talks from experts and relaxation) in the afternoon
Role of the Nurse:
• provide information, advice, support and counselling on issues related to Parkinson’s disease
• optimizing medication; recognizing problems associated with side-effects of medication, e.g.,

dyskinesia and hallucinations
• initiation of appropriate action
• maintenance of bladder and bowel function
• monitoring blood pressure; pain control; sexual dysfunction; anxiety and depression

Sitzia et al.
(1998) [53]

Quasi-
Experimental

United
Kingdom

inpatient Nurse, Dietitian,
Occupational
therapist,
Physiotherapist,
Speech and
language therapist,
Social worker,
Discharge
coordinator, Doctor

The aim of this study was to ascertain whether or not an inpatient multidisciplinary treatment
program in a measurable change in patients’ health-related quality of life.

Control group (not applicable): /
intervention group (program): admissions were arranged by the consultant or associate specialist in

neurology, but nursing staff planned the admissions and coordinated the multidisciplinary team.
Patients were followed up routinely in the hospital neurological outpatient clinic and by a
community team. The treatment program lasted for one to two weeks, rarely three weeks. Patients
returned home at weekends, so that patients and carers could evaluate the benefits of any changes.
The hospital discharge scheme allowed extra help in the home for patients in the month following
discharge.

Role of the Nurse:
• planning admissions
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Fig. 2. Tasks performed by Parkinson Nurses which relate to the model of personalized care management for people with Parkinson’s disease.
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41–53] and educated patients and/ or care partners
[14, 31–36, 40–44, 48–53]. In 10 studies, PN pro-
vided personalized information to patient and care
partners by providing information on medication [14,
31–34, 43, 48–50, 53]. Besides, PN enabled commu-
nication via tools such as virtual chats [29, 30, 33,
36–38, 44]. In several studies, PN coordinated care
processes by reporting outcomes of clinical assess-
ments to other professionals [28–30, 33–40, 42–45,
47–49], liaising with the care team [14, 31, 32, 39,
44, 46–48, 50, 52, 53], implementing structured care
plan [31, 32, 36, 38, 39, 48], overseeing patients’
hospital admissions [48, 53] or their medication and
rehabilitation schemes [31, 32, 34, 35, 37, 38, 42–44].
PN additionally ensured that all care providers were
aware of the patients’ needs [34, 37–40, 42–48].
Moreover PN, facilitated advanced care planning
[42] or organized referrals to specific care services
[14, 31, 32, 39, 42, 47, 48]. In terms of monitoring
the care process, PN performed home visits [29–32,
36–38], oversaw and scheduled appointments with
specialists for patients [31, 32, 39, 40], documented
the care process [38–40, 47, 48] and coordinated
these processed within clinical evaluations [31, 32,
36, 40, 44, 45, 47, 48, 50, 53]. However, PN also
performed proactive monitoring actions by routinely
performing clinical assessments [14, 28–34, 37–39,
44, 46–49], monitoring patients home safety and care
needs [39, 40, 42, 43, 46, 49], evaluation the demand
for home palliative care or admissions to hospice care
[42, 43] and by discussing (side-)effects of medica-
tion with patients [31, 32, 37, 38, 40, 46]. Actions
attributed to patient navigation were only limitedly
observable across the studies. In one trial PN’s sup-
ported patients in applying for financial support [31,
32], whereas another study mentioned the PN being
responsible for initiating home/ palliative care sup-
port [42]. In another study the PN navigated the
patient through the hospital discharge process [43].
Five studies reported that PN were responsible for
suggesting community resources to patients and for
collaborating with community healthcare providers
[14, 35, 36, 47, 49]. Finally, six themes were iden-
tified across the studies which did not fit into one
of the proposed dimensions of personalized care but
also facilitate the personalization of care processes.
Several studies reported that PN provided individual
psychological support [34, 35, 40–43, 45, 48, 51–53]
and encouraged patients throughout the care process
[14, 39–41, 43, 45, 48, 49]. In three studies, PN imple-
mented personalized exercise programs for patients
[34, 35, 43], while in two studies PNs educated other

healthcare professionals about patient needs [14, 50].
Finally, in one care model, PN accompanied patients
during medical appointments [31, 32].

Impact of personalized care in PD-related
quality of life (meta-analysis)

Description of studies
Study details are displayed in Tables 3 and 4.
In this subgroup of RCTs, included studies were

conducted between 2002 and 2020 [28, 29, 31–34,
52]. There were 1830 participants overall, who were
all community-dwelling adults with PD. Sample sizes
of the individual studies ranged from 10 to 1254 PwP.

The settings for the interventions were: fully inpa-
tient in one study [34] and delivered in an outpatient
setting in the remaining ones [28, 29, 31–33, 52].
While most studies [28, 29, 31–33, 52] involved
a multidisciplinary team for intervention delivery,
one study solely involved PNs as care profession-
als [34]. The duration of the intervention program
varied from three to twenty-four months, with two
studies implementing weekly patient contact [34, 52],
three studies implementing monthly patient contact
or when desired [28, 29, 33] and one study disclosing
no further information in this regard [31, 32].

Risk of bias assessment

The risk of bias assessment for included studies
is presented in Supplementary Figure 1. The trials
covered a wide range of methodological quality, but
no study achieved low risk in all the seven criteria
assessed. The Egger’s regression intercept test was
not significant (p = 0.204), suggesting asymmetry and
therefore publication bias in these results.

Effects of interventions on patient’s quality of life

QoL scores were available for 1830 participants,
as measured by the PDQ-39. Pooling data from
all the available RCTs (n = 6) resulted in substan-
tial heterogeneity (I2 = 96.6%, χ2 = 146.31, Fig. 3)
and suggested no significant effects of personal-
ized care delivery on QoL in PwP if compared
with standard care (Standardized Mean Difference
[SMD] = –0.8935; 95% Confidence Interval [CI],
–2.1177 to 0.3307; z = –1.43, p = 0.1526).

Various factors such as the nature of the interven-
tion, the duration of follow-up and the overall quality
of the studies may explain the heterogeneity of our
results. One study reported the outcome of interest
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Table 4
Study characteristics of randomized controlled trials

Study Sample Size
(IG:CG)1

Study Population Setting Primary Outcome(s) Secondary Outcome(s) Times of data
collection

Age
(mean ± SD)

Disease
duration
(mean ± SD)2

Hoehn & Yahr
(mean ± SD)

Dorsey et al.
(2010) [28]

6:4 70.94 y
(±7.54)

no data 2.44
(±0.44)

outpatient feasibility
(proportion of telemedicine visits

completed as scheduled;
willingness of study participants to

receive telemedicine care)

quality of life
(PDQ-39; EuroQol); patient

satisfaction
(Modified Group Health Association

of America’s Consumer
Satisfaction Survey); motor
performance (UPDRS,
motor-subscale); mood (Geriatric
Depression Scale); cognition

(MoCA)

baseline
6 months

Eggers et al.
(2018) [29]

132:125 IG: 69.8 y
(±8.4)
CG: 69.9 y
(±7.8)

IG: 6.2 y
(±6.2)
CG: 5.5 y
(±5.2)

IG: 2.5
(±0.8)
CG: 2.6
(±0.8)

outpatient quality of life (PDQ-39) Changes in mood, motor and
non-motor functioning and
cognition (BDI-2, UPDRS III,
NMS-Score, PANDA)

baseline
6 months

Hurwitz et al.
(2005) / Jarman
et al. (2002)
[31, 32]

1041:818 /
1028:808

< 70 y
IG: 34%
CG: 32%
70–77 y
IG: 35% CG:
36%
> 77 y
IG: 31% CG:
32%

0–4 y
IG: 53%
CG: 52%
5–9 y
IG: 22%
CG: 24%
> 9 y
IG: 25%
CG: 24%

No data outpatient Clinical: Stand-up test group,
Dot-in-square score, Mortality,
Proportion sustaining fracture

Patient well-being: PDQ-39,
EuroQol, Global subjective
well-being question

Health care costs: Institutional,
respite, hospital, day care,
medication, community and
general practitioner care, social
security benefits, home aids and
adaptations

PDNS

Medication:
Median dose L-dopa, Proportion

patients on L-dopa controlled
release preparation, Proportion
patients on more than monotherapy

Referral:
Proportion patients referred to

ancillary therapy, Proportion of
patients referred to PD specialist

baseline
6 months /

baseline
1 year – 2 y
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van der Marck
et al. (2013) [33]

51:49 IG: 65.9 y
(±8.5)
CG: 68.1 y
(±8.8)

IG: 4.6 y
(±3.9)
CG: 3.7 y
(±3.5)

No data outpatient change in quality of life
(PDQ-39)

UPDRS
depression (MADRS)
psychosocial functioning

(SCOPA-PS)
caregiver strain (CSI)

baseline
8 months

Wade et al. (2003)
[52]

53:41 IG: 71.3 y
(±8.6)
CG: 70.4 y
(±7.6)

No data No data outpatient Parkinson’s disease disability
questionnaire

Parkinson’s disease questionnaire
(PDQ-39)

Short Form 36 item health survey
(SF-36)

EuroQol -5D
stand-walk-sit test
Nine-hole-peg-Test (NHPT)
Hospital Anxiety and Depression

Scale (HADS)
selected items concerning speech

from the unified Parkinson’s
disease rating scale

(UPDRS)

not applicable baseline
24 weeks

Wang & Zhang
(2020) [34]

58:57 61.35 y
(±4.28)

No data No data inpatient SGA
SAS
SDS
Barthel index
PDSS
MoCA
modified Ashworth score
PDQ-39

baseline
3 months

IG, intervention group/; CG, control group; SD, standard deviation; PDQ 39, 39-item Parkinson’s Disease Questionnaire; EuroQol, EuroQol Questionnaire; UPDRS, Unified Parkinson’s Disease
Rating Scale; MoCA, Montreal Cognitive Assessment; BDI, Beck’s-Depressions-Inventory; NMS-Score, Non-motor Symptoms; PANDA, Parkinson Neuropsychometric Dementia Assessment;
PDNS, Parkinson’s Disease Nurse Specialists; L- dopa, Levodopa; PD, Parkinson’s disease; MADRS, Montgomery–Åsberg Depression Rating Scale; SCOPA-PS, Scales for Outcomes in
Parkinson’s disease- Psychosocial Functioning; CSI, Caregiver Strain Index; SF, Short Form 36 item health survey; NHPT, Nine-hole-peg-Test; HADS, Hospital Anxiety and Depression Scale;
SGA, Subjective Global Assessment; SAS, Supervisory Attentional System; SDS, Self-Rating Depression Scale; PDSS, Parkinson Disease Sleep Scale.
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Fig. 3. Forest plot of meta-analysis.

after a considerably shorter period of time (assess-
ment after three months of intervention) [34]. The
intensity and frequency of the intervention in the
inpatient study differed considerably from the out-
patient studies. In addition, it was the only study that
showed a significant effect (cf. Fig. 3). We therefore
performed an exploratory post-hoc subgroup analy-
sis. In the subgroup analysis, we pooled data from
the remaining five care models that reported the out-
come of interest over a period of more than six months
[28, 29, 31–33, 52]. According to the I2 statistic
heterogeneity was 47% for this subgroup, whereas
concerning the outcome of interest no significant
effects for QoL improvements after personalized care
versus standard care delivery were traceable (SMD,
–0.076; 95% CI = [–0.235 to 0.084]; p = 0.353).

DISCUSSION

In this systematic review, we identified models
of personalized PD care in which PN play pri-
mordial role. These models covered the entire spec-
trum of healthcare settings (inpatient, outpatient,
and community-based) and originated from a broad
gamut of healthcare systems. A trend can be seen in
the meta-analysis which indicates that personalized
care models may impact PwPs’ physical, mental, and
social well-being (cf. Fig. 3). Nevertheless, the meta-
analysis of pooled data from randomized, controlled
trials identified no significant favorable effects of per-
sonalized care on QoL compared with usual care.
Possibly, this reflects the significant differences in
populations included, in the care settings scrutinized,
and the timings of outcome assessments. In what fol-
lows, we will try to dissect why results of the RCTs

do not necessarily imply that the models are ineffec-
tive or lack important practical implications but why
more high-quality data is imperative.

Heterogeneity instead of a clear line: What do
the studies tell us?

Personalized PD care describes a comparatively
new approach and has therefore not yet been finally
and uniformly established throughout literature. In
the included studies, it remained at times unclear
whether concepts of personalized care were actively
pursued, not only as care models differed signif-
icantly, but also due to the applied terminology.
These discrepancies are paralleled beyond the scope
of this review, insofar as that some aspects of per-
sonalized PD care can be met in patient-centered
or integrated care models with somehow differ-
ing nomenclature [54, 55]. In agreement with this
blurred definition, we could identify tasks corre-
sponding to but not matching exactly one of van
Halteren’s five elements of personalized PD care
which might nonetheless be attributable to their idea
of care according to the individuals’ needs and pref-
erences [7]. On the one hand, divergency of services
may reflect strengths of care models incorporating
specific, e.g., regional elements. It is hard to imag-
ine anyone assuming personalized care approaches
being a universal concept in the sense of a one-
fits-all approach. Otherwise, great heterogeneity in
implementation or nomenclature hinders scientific
assessment and the development of binding and spe-
cific descriptions of professions like PN. In the future
theoretical work, a balance between precision and
reflection of theories and concepts in the international
comparisons is desirable.
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Against the background of distinct concepts of per-
sonalized care, peculiarities of healthcare systems are
only comprehensible. The differences in the adopted
approaches revolved around the implementation of
personalized care and the role of PN being respon-
sible for at least single elements, but at times also
for two or more. This divergence is also found in
everyday life: for example, Prell et al. observed that
in practice there is a wide range of training, tasks
and areas of work exists [56]. These results are likely
to be related to the organization of healthcare sys-
tems with regard to professional collaboration. For
example, while the German system is not geared
towards cooperation [57], other healthcare systems
are deemed collaborative [58–60]. Besides, the tra-
ditional values and training of staff might also play
a role, as in countries where PN do not yet exist and
no funding mechanisms are implemented [61], ver-
sus those in which these specialists are already an
integral part of care approaches [8, 62, 63]. Cross-
country analyses may help differentiate the roles of
PN in personalized care delivery.

Regardless of the structure of healthcare systems,
multispecialty care models with multiple healthcare
professional working in a team are intuitive for
PwPs’ personalized care. The relevance and effective-
ness of a multi-professional collaboration is gaining
momentum, as reflected in clinical recommendations,
practical observations and scientific studies [11–13,
56, 64–68]. So, what should the role of PN be in the
care process of PwPs?

In practice, PN represent an important member of
multispecialty care teams, as they fulfill several func-
tions. They may enable the integrated flow of care
between patients and care teams, and between pro-
fessionals in the care team [56]. Moreover, they may
facilitate the implementation of PD-specific care in
previously unspecialized healthcare facilities. Possi-
ble other roles of PN have been highlighted in recent
clinical recommendations [13, 64, 66]. Thus, Radder
et al. consider them a core team member and explic-
itly mention them as putative team coordinator, a role
to which they attach central importance for its success
[66]. MacMahon broaden the range of roles of PN to
include assessments of patients’ concerns and chal-
lenges, the provision of educational and emotional
support, and the facilitation of health or social ser-
vices [64]. Finally, Lennaerts et al. bring up the facili-
tation of self-management in PwPs, the establishment
of multidisciplinary collaboration among care
professionals and the execution of specific nursing-
technical interventions as tasks for PN [13]. All these

recommendations nourish in particular the view that
the profession of PN is not yet clearly defined.

Strength and weaknesses of the method

Thus far, our results have rendered evidence on
existing models of personalized care for PwPs involv-
ing PN. We could elaborate their distinct roles within
existing models of care and highlight, in which roles
within healthcare teams the PN was favored. At the
same time, some limitations must be acknowledged.
Firstly, even though, full texts were requested from
the authors, it was not possible to access all publi-
cations that were found during the systematic search
process. The number of unavailable studies, as well
as the language restrictions might have biased the
results of this review.

Contrary to the expectations, no evidence was
traceable that personalized care models improve the
QoL of PwPs compared to standardized care. It would
be tempting to restrict this to the relatively few stud-
ies eligible for our meta-analysis. Yet, some other
aspects may also explain this apparent contradiction.
Another source of variance is the considerable differ-
ence in sample sizes, modes and content of delivery
for multidisciplinary programs for PwPs but also the
intervention length. The occurrence of reporting bias
may have led to a deceptively positive perception of
the interventions’ efficacy and should therefore be
addressed. Information was lacking in some studies,
particularly about to the in-depth characterization of
the concept of PN, so that future research should
address this gap with detailed descriptions of each
professional’s role within care teams.

Nevertheless, some important strengths of this
work are to be highlighted. It is well-known that PD
impacts severely the lives of PwPs and their care part-
ners [69, 70] and that the PDQ-39 is a validated and
widely-used tool assessing QoL [71]. Along with a
rather large sample size, the use of the PDQ-39, a
validated and widely-used tool assessing QoL [71],
as primary outcome enabled greater statistical power
and generalizability. The pre-specified analysis in
this systematic review and the few exclusion crite-
ria but especially the meticulous methods, underline
our results as the current state of knowledge. Yet, a
question to be addressed is whether a holistic view of
QoL is possible [5, 72]. Further research should also
investigate whether this primary outcome is adequate
when examining the impact of personalized care
approaches for the manifold limitations PD entails
over its course.
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Considerations for future research in the field of
Parkinson’s care

Notwithstanding the heterogeneity and diversity
of the study results to date, some recommenda-
tions for the future are possible. First, scientists
should consider the complexity of (PD-)care research
when designing studies and critically appraise which
elements should be addressed. Focusing on sin-
gle theoretical concepts may be helpful in planning
studies, but limit the evaluation of results. Care
models may be multidisciplinary, patient-centered,
integrated, and personalized.

The planning of problem-orientated research is of
central importance. From a methodological perspec-
tive, we follow previously made recommendations
[8] advocating for a head-to-head design, compar-
ing the standard of care with a complex, personalized
care intervention or and for implementing cluster-
randomized designs, as blinding participants may
be hardly achievable. While randomized controlled
study designs are considered the gold standard, more
pragmatic research approaches also appear as rele-
vant research approaches [73, 74]. Finally, explicit
descriptions of the settings, the objectives, the mech-
anisms of cooperation, the responsibilities and the
preliminary theoretical considerations might promote
a universal definition of the roles of PN.

Conclusion

In summary, we provide evidence on existing mod-
els of personalized care for PwPs involving PN. The
results of the present studies demonstrate a diverse
set of tasks a PN can perform and confirm the pic-
ture of a manifold understanding of roles, but also
show that scientific concepts such as personalized
care can help to sort out and make tangible these
tasks. For example, van Halteren’s concept of per-
sonalized PD care served as a structural basis for
the qualitative analysis in this review. The review
revealed that, these highly specialized professionals
already assume various roles within the care team,
some of which go beyond defined elements of per-
sonalized PD care, such as providing psychological
support. Additionally, we could highlight the roles
within healthcare teams that might become more
prevalent in the future because they provide extraordi-
nary benefits, such as including patients’ preferences
in medical decisions. Overall, it seems important to
further harmonize concepts of the PN across health-
care systems and to emphasize their role as team

members of multidisciplinary care approaches and,
perhaps, in leading the implementation of personal-
ized care. Thus, further scientific evidence of the PN
role in care models is desirable to generate a larger
data pool supported by clearly stated theoretical con-
cepts and well-designed evaluative studies.
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A, Côté D, Fabbri M, Ferreira JJ, Růžička E, Grimes D,
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