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ABSTRACT

Introduction The complexity of Parkinson’s disease

(PD) symptoms and the necessity for individualised,
multidisciplinary and digital health technology-based

care are widely acknowledged; however, access to
specialist care remains limited, particularly in rural areas.
Current healthcare systems are frequently ill-equipped

to deliver timely, personalised interventions. In response
to these challenges, the ParkProReakt project aims

to enhance PD care through a proactive, technology-
enabled, multidisciplinary approach designed to improve
patient health-related quality of life (HRQoL) and alleviate
caregiver burden.

Methods and analysis A randomised controlled

trial will assess the efficacy and cost-effectiveness of
ParkProReakt—a proactive, multidisciplinary, digitally
supported care model for community-dwelling people with
Parkinson’s disease (PwPD)—compared with standard
care. We will recruit a total of 292 PwPD and their informal
caregivers living in two diverse regions in Germany. The
primary outcome measure will be patients’ HRQoL as
measured by the Parkinson’s Disease Questionnaire,
obtained at baseline, monthly and at completion of
participation. Secondary outcomes comprise patients’
subjective well-being, incidence or change of long-term
care needs, global cognition and disease progression,
utilisation of healthcare services, including hospitalisations,
caregiver burden and healthcare costs. Statistical analysis
will include t-tests for HRQoL changes, general linear
model for confounders and multilevel models for centre
effects. Secondary outcomes and cost-effectiveness
(incremental cost-effectiveness ratio) will be analysed
similarly using R and SPSS.

Ethics and dissemination The study protocol has

been approved by the Ethics Committees of the Medical
Associations of Hesse and Hamburg. The results of

our study will be reported to the funding body and

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Parkinson’s disease imposes severe motor and non-
motor challenges on patients, impacting their quality
of life and caregiver well-being. The complexity of
symptoms necessitates individualised, multidisci-
plinary and digital health-based approaches to care.
Despite a recognised need for proactive, scalable
interventions in Parkinson’s disease care, existing
health systems have limited capacity for implement-
ing these comprehensive, resource-efficient models
effectively.

WHAT THIS STUDY ADDS

= This study introduces a novel, proactive, technology-
based, patient-centred model of care for people with
Parkinson’s disease, integrating wearable technol-
ogy and an app to improve patient health-related
quality of life. It rigorously assesses this model’s
effectiveness and cost-efficiency in Germany.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The study’s findings could inform policy on pro-
active digital care for ageing populations, improve
Parkinson’s disease care accessibility and offer a
framework for chronic disease management using
patient-centred, cost-effective and multidisciplinary

approaches.

disseminated through scientific publications and
presentations at national and international conferences.
Trial registration number This study was registered with
the German Registry for Clinical Studies (DRKS) in both
German and English; number: DRKS00031092.
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INTRODUCTION

Parkinson’s disease (PD) causes significant disability in
patients due to motor and non-motor symptoms.1 As the
disease progresses, decreases in health-related quality of
life (HRQoL) place a 51gn1ﬁcant burden on patients and
(informal) caregivers. * With an ageing German soc1ety
and a growing prevalence of PD in older people, the
number of people with PD (PwPD) will increase.* This
ongoing fundamental societal change requires the devel-
opment of new and innovative but also resource-efficient
healthcare approaches to meet the multitude needs of
PwPD.

Tailored medical therapies for PwPD during their
progressive neurodegeneration become even more
difficult by distinct phenotypes.” Patients often report
complex and fluctuating symptoms that require special-
ised, person-centred care.” Experts agree that an individ-
ualised, comprehensive and multidisciplinary approach
to care is essential and advocate for centralised care coor-
dination and non-pharmacological interventions such as
patient education and self-management support.7 Recent
literature supports this view and calls for the incorpo-
ration of these aspects into novel care approaches for
PwPD."*

In Germany, to date the responsibility for coordi-
nating the care of PwPD lies primarily with neurologists
and, in some cases, general practitioners. Substantial
waiting times for appointments are common for PwPD
in Europe,w hindering the proactive, timely detection
of potential complications that could prevent costly
hospital admission.” Poorer access to specialist care in
rural areas was particularly striking during the COVID-19
pandemic,'! '2 which some may see as reflecting a more
general deficiency in the healthcare system. Overall,
modern approaches to personalised care by different
professional groups, such as specialist nurses, remain the
exception, so that valuable resources are wasted."” Since
the pandemic, there has been a growing awareness that
technological advances can facilitate specialist consulta-
tion, promote the involvement of other professionals in
the care process and enable high-quality care. However,
while there has been an increasing focus on PD-specific
technology in research, it has rarely been translated into
clinical practice.14 There is an acute need for action to
adapt the structure of care for PwPD," which calls for
new and innovative approaches that provide comprehen-
sive but also cost-effective care, taking into account the
increasing complexity of therapies.

In 2015, Germany introduced the Innovation Fund
(IF) to advance integrated care and health services
research within the statutory health insurance system.
Projects funded by the IF have the potential to transi-
tion into standard care following positive evaluation. The
ParkProReakt project, funded by the IF, aims to sustain-
ably enhance the care of PwPD through a cross-sectoral,
proactive, demand-driven and technology-enabled care
model. The study seeks to evaluate the efficacy of Park-
ProReakt through a randomised controlled trial (RCT)

by assessing its impact on HRQoL, symptom severity and
burden on informal caregivers compared with standard
care in Germany for PwPD.

Objectives and hypotheses

With this project we propose a multidisciplinary, digi-

tally supported care model for PwPD and their informal

caregivers which will be evaluated in an RCT. The central
question of the scientific evaluation is whether the
planned proactive integrated care model is associated
with improvements in several aspects of care for PwPD.
Specifically, the following research hypotheses will be
addressed:
Primary:

» PwPD participating in the ParkProReakt care model
show better health-related QoL than those receiving
standard care.

Secondary:

» The subjective well-being of PwPD who participate in
the ParkProReakt care model is higher than that of
patients in standard care.

» Informal caregivers of PwPD participating in the Park-
ProReakt care model report less burden than those of
patients receiving standard care.

» The ParkProReakt model of care results in reduced
healthcare utilisation, particularly hospitalisation,
among PwPD and thus leads to a reduction in disease-
related costs.

For a detailed list of the registered study protocol, cf.
www.drks.de; DRKS00031092.

METHODS AND ANALYSIS

Intervention

Our intervention involves the provision of a comprehen-
sive care model over a 6-month period by a multidiscipli-
nary team of community nurses, PD nurses, telenurses
and study physicians for movement disorders—all of
whom currently provide PD care, except for the commu-
nity nurses, who received specific PD training (see
figure 1 for an outline). The study physicians are neurol-
ogists specialised in movement disorders, while the PD
nurses and telenurses have extensive neurology experi-
ence and additional PD-specific training. Collaboration
between team members is enabled by a digital infra-
structure. The infrastructure consists of a web platform
(care provider platform) for documentation of relevant
patient data and communication between care providers,
a smartphone application (app) and wearable sensors to
monitor patient symptoms in their home environment,
and a server-based data integration centre for storing
data. The information collected from the PwPDs by the
app and the wearables enables in-depth monitoring and
includes regular assessments of HRQoL, patient-reported
symptoms and motor tests (eg, finger tapping). The
telenurse conducts continuous reviews and evaluations
of the monitoring data remotely, translating them into
treatment requirements via the use of a status traffic light
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Figure 1 Outline of ParkProReakt (icons: Flaticon.com)®

nurse

: at the heart of the complex intervention is the data integration

centre, which is the key communication tool with patients and caregivers. Depending on the data collected via the app or
wearables, different escalation levels of care are derived for the individual patient, which are delivered by a telenurse, a
community nursing service, a Parkinson’s nurse and/or a neurologist. The care provider platform enables patient monitoring,

multidisciplinary exchange and therapy planning.

system. The system is designed to change colour (green,
yellow or red) in response to predefined critical events.
If symptoms worsen, the telenurse contacts the PwPD
and initiates appropriate measures in collaboration with
the PwPD and the multidisciplinary care team. Using the
available data and close communication with the patient,
the team can proactively initiate measures (eg, medica-
tion change/reduction, telephone calls, consultation
with the treating physician) and exchange information
on a multidisciplinary basis. Under the individualised
approach, each patient follows his or her own personal-
ised care pathway within our network, subject to detailed
specifications.

The care provided includes three levels of care inten-
sity, which PwPD enter and exit based on identified care
needs:

» Carelevel 1 involves continuous monitoring described
above. In the event of clinical deterioration, relevant
reduction of HRQoL or the occurrence of critical
events that cannot be resolved by the telenurse, care
will be intensified. Progressing to care level 2 or 3
depends on whether the need is considered by the
telenurse to be primarily nursing or medical.

» PwPD with predominantly nursing needs are trans-
ferred to level 2 care, which involves a home visit
by the community nursing service. The community
nurses will take a thorough disease-specific nursing
history, including a comprehensive nursing diagnosis.

The documentation of the nursing history is reviewed
by the multidisciplinary team. If there are any anom-
alies in the nursing history, the results are discussed
with the study physician or at a regular nursing team
meeting attended by at least one member of the three
nursing groups. This may result in recommendations
to patients, caregivers, physicians and care services
notinvolved in the project. The relevant stakeholders,
who are not directly involved in the study and do not
have access to the project documentation, will be
informed in writing. Patients and relatives receive
advice by telephone from the telenurse, or in person
from a community nurse if more appropriate and
may be given educational material relevant to their
situation.

» If the problems identified at care level 1 are judged
to be strictly medical or have not been satisfactorily
resolved by the measures at care level 2, the patient
moves on to care level 3 (red traffic light). This
highest level of care involves a phone or video consul-
tation with the study physician. If care level 3 does not
meet the patient’s needs, or if health problems are
too severe to be managed in the community, hospital
admission may be initiated.

In the case of serious medical or nursing problems at
the time of enrolment, direct transfer to level 2 or 3 may
occur.
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» In addition to the care provided by the multidiscipli-
nary care team, PwPDs have the opportunity to find
out about topics relevant to their illness and everyday
life (exercise, nutrition or medication, cognition and
psychosocial well-being) in an easy-to-understand way
via a self-management tool in the smartphone app,
which will be informed by qualitative interviews with
both PwPDs and caregivers, designed by experts in
the field, and pre-tested by PwPDs.

Design

The whole study design is based on guidelines for
complex health interventions'® and includes the eval-
uation of change in clinical and economic outcomes
via the here described RCT and an additional process
evaluation for analysing the implementation of Park-
ProReakt (submitted). The outcome evaluation is based
on a stratified (strata: study regions Hamburg/Marburg)
randomised controlled design, in which the degree of
achievement of the primary and secondary outcomes of
the intervention group is analysed in comparison to a
standard care group. Given the obvious intervention and
as it requires active cooperation, blinding takes place
only at the level of the analyses but not for participants
and care providers.

This protocol is reported according to the Standard
Protocol Items: Recommendations for Interventional
Trials guidelines”; for details, see also online supple-
mental material 1.

Setting

The study will be conducted in two structurally different
German regions at two study centres: Praxis fir Neurol-
ogie und Psychiatrie Hamburg Walddérfer (Hamburg,
Northern Germany) and the Department of Neurology
of the University Hospital of Marburg (Central Hesse,
Central Germany). Hamburg, in northern Germany,
is a large urban centre, whereas central Hesse, where
Marburg is located, is more rural. These regional differ-
ences may influence general healthcare accessibility,
patient demographics and care delivery. In this study,
care will be provided in the home environment of PwPD,
regardless of location.

Participants

Participants must be adults (>18 years) diagnosed with at
least probable PD according to recent clinical criteria'®
in stages 1-4 of the Hoehn & Yahr (H&Y) scale (as
assessed by a physician), live in one of the designated
study areas, have access to internet at home, have suffi-
cient knowledge of the German language and be able
to communicate. Family members/caregivers will be
living or maintaining a close relationship with the patient
and actively collaborating in his/her care. Nevertheless,
PwPD may participate in the research project even if they
do not have a caregiver or if the caregiver does not wish
to participate. Patients cannot participate in the study if
other cognition-impairing disease is present (eg, severe

dementia, tumours) or if comprehension and commu-
nication difficulties exist that interfere with inclusion
criteria (eg, ability to communicate verbally).

Recruitment

Recruitment at both sites will follow a step-by-step proce-
dure, re-evaluated every 3 months and will be supported
by the partner health insurance company (Techniker
Krankenkasse (TK)) as their involvement is integral to
the Innofonds-sponsored nature of the study. Via the
health insurance company’s database, TK’s insured
can be reached and specifically addressed. Initially, all
patients in the databases of the participating institutions
who are insured with this major German health insur-
ance company and who meet the inclusion criteria will
be invited in writing for study participation. If the recruit-
ment target is not met in the re-evaluation, the next esca-
lation stage will be for the TK to invite its clients with a
PD diagnosis who live close to the study sites to take part.
In the final potential recruitment stage, volunteers listed
in the Parkinson study database of the two study centres
who are not insured with the TK will receive an invitation
to the study. However, as there is evidence that only about
20% of patients can be motivated to participate in a trial,
remaining in the first recruitment stage seems possible
given the high number of PwPD in both locations."

Sample size

The study’s sample size calculation is based on the
following considerations: The principal outcome of the
study is HRQoL, which is assessed using the sum index
of the Parkinson’s Disease Questionnaire (PDQ-39)
recognised for measuring HRQoL in PwPD.” *' The
sum index of the questionnaire ranges from 0 to 100
points, with PwPD scoring an average of approximately
25 points and an SD of +15 points.'” * As a clinically rele-
vant difference in HRQoL, studies report a difference of
5 points.”* * Assuming an equal SD of the mean values
in both groups, this results in an effect size of Cohen’s
d=0.33 (mean (m) 25+15 points compared with mean
20+15 points: d=(m1-m2)/SD). The statistical compar-
ison of HRQoL in the intervention group compared with
the control group is performed using an unpaired t-test,
with p<0.05 as the significance threshold and 80% for the
power of the study. Assuming an equal distribution, 146
study participants are required in the intervention and
control groups.

Randomisation

In both study regions, participants will be enrolled
and then randomly assigned to either the intervention
group (IG) or the control group (CG) using an alloca-
tion algorithm performed at study inclusion described
previously.** To account for known differences in
certain disease characteristics and factors that may affect
HRQoL, such as affective symptoms, disease severity and
gender, all enrolled individuals will be evaluated for these
factors prior to randomisation. This evaluation includes
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an assessment of the individual’s gender, H&Y scale and
depression scores (measured with the Beck’s Depres-
sion Inventory II (BDI-I)* *°). The algorithm employed
is meticulously designed to achieve an optimal balance
of potentially predictive factors across both groups,
thereby minimising significant differences. By rigorously
accounting for variables that may influence outcomes,
this sophisticated allocation method ensures that partic-
ipants in the intervention and control groups are as
comparable as possible. It facilitates an equitable distri-
bution of critical prognostic markers, significantly miti-
gating the risk of bias that could otherwise compromise
the study results.”* Briefly, heterogeneity of the patient
population has to be taken into account by an alloca-
tion according to certain rules, so that the two groups
do not differ in these characteristics. For this purpose, a
sequential calculation of a coefficient to reverse the most
unequal distribution of prognostic markers will be used.
It was shown in a simulation that equilibrium of predic-
tive factors can be achieved.**

Enrolment

The review of the inclusion criteriaand the random alloca-
tion to the groups will take place at a face-to-face appoint-
ment at the study centre by the respective team. Irrespec-
tive of randomisation, patients will be asked to complete
a series of questionnaires as specified below. Patients
assigned to the IG will receive the digital technologies
(wearable sensor and smartphone, Apple Inc., Cuper-
tino, California, USA) required to deliver the care model
and relevant instructions for usage. Training in the use of

the technologies occurs in a face-to-face format; however,
informational flyers will be distributed to the patients.
Additionally, PwPD will be informed about access to the
project’s website, where explanatory videos addressing
any questions regarding the use of technology will be
available (https://parkpro.parkinson-marburg.de/).
The official start of the study is initiated by a follow-up
phone call from the telenurse approximately 1day after
enrolment to ensure that all the technology is working
and that the patient is aware of all the features. The CG
receives standard healthcare only, which includes routine
medical management by healthcare professionals, twice
a year, pharmacological treatments in accordance with
national guidelines®’ and access to supportive therapies
such as physiotherapy, occupational therapy and speech
therapy, depending on individual needs. After 6 months,
patients will be invited to the final study visit at their study
centre, which will mark the end of their participation in
the study. Dropouts and deviations will be monitored,
and we will collect outcome data from those who discon-
tinue whenever possible.

Data collection

The primary outcome is the difference in change in
HRQoL on the PDQ-39 sum index of PwPD participating
in the ParkProReakt care model compared with those
receiving standard care after the intervention period.
Instruments of secondary outcomes are shown in table 1,
whereas table 2 provides an overview of the parameters
specifically used for the cost-effectiveness analysis.

Table 1 Assessment of outcomes relevant to efficacy analysis during the 6-month study period

Parameter Time of data collection Assessment tool IG CG
Primary outcome
HRQoL of patients Baseline Monthly  6months  PDQ-392°3 X X
Secondary outcome
Subjective well-being of the patients Baseline  Monthly ~ 6months ~ WHO-5%
Baseline 6months  BDI-II?*%
Baseline 6months  EQ-5D-5L%° X X
Onset of long-term care needs or Baseline 3months 6months  Adapted version of the FIMA®’
their change* X X
Global cognition/disease progression Baseline 6months  MoCA%® X X
Baseline 6months ~ MDS-UPDRS* X X
Baseline émonths  NMSS* X X
Utilisation of healthcare services and Baseline  3months 6months  Adapted version of the FIMAY  x X
hospitalisation frequency Continuously Provider documentation X
Caregiver burden Baseline 6months  zZBI* X X
Baseline émonths  BDI-I1?°2¢ X

*The questionnaire was adapted to make it suitable for PwPD.

BDI-II, Beck’s Depression Inventory Il; CG, control group; EQ-5D, EuroQol Health Questionnaire; FIMA, Questionnaire for Health Services in
Aging; HRQolL, health-related quality of life; IG, intervention group; MDS-UPDRS, Movement Disorder Society —Unified Parkinson’s Disease
Rating Scale; MoCA, Montreal Cognitive Assessment; NMSS, Non-Motor Symptoms Scale; PDQ, Parkinson’s Disease Questionnaire; WHO-

5, Well-being Questionnaire; ZBI, Zarit Burden Interview.
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Table 2 Assessment of outcomes relevant to cost-effectiveness analysis during the 6-month study period

Parameter Time of data collection Assessment tool IG CG
Utilisation of healthcare = Baseline 3months 6 months Adapted version of the X X
services and FIMA®

hospitalisation frequency  Gontinuously Provider documentation X

(Total) costs Pre-observation period 3 months 6 months Statutory health insurance X X

of 12 months

routine data of TK clients

CG, control group; FIMA, Questionnaire for Health Services in Aging; IG, intervention group.

While the BDI-II was administered to patients prior to
randomisation, all other questionnaires were assessed
at baseline and at specific points during the study (see
table 1).

All collected data are handled by the data integration
centre of the University of Giessen during the interven-
tion, pseudonymised and transferred to the data integra-
tion platform (DIP) in the form of the Fast Healthcare
Interoperability Resources (FHIR) resources. The collec-
tion of the various questionnaires to be filled out by
the PwPDs and their caregivers is paper-based and will
be digitised and pseudonymised transferred to the DIP
using the ‘QForm’ system. Double data entry of question-
naires is performed. All clinical scores and tests assessed
through baseline or final study visits are handled the
same way. Data access is restricted to care providers and
the evaluation group and protected by passwords.

The data collection in ParkProReakt is divided into the
project’s own care provider platform, the smartphone
app and the wearable for capturing the motor tests. Data
collected from the motor test via the wearable device
(eg, finger tapping) and the outcomes of the WHO-5
questionnaire, which assesses the HRQoL of the PwPD
on a monthly basis through a smartphone application,
alongside daily symptom reporting (also gathered via the
application), enable patients’ direct reporting of non-
emergency health events—such as relevant worsening of
mobility and PD symptoms, sleep disturbances, vomiting,
constipation or pain—to the multidisciplinary healthcare
team. These data, in conjunction with real-time informa-
tion from the wearable device and smartphone applica-
tion, are presented on a platform accessible to healthcare
providers enabling the multidisciplinary care team to
review essential patient data (eg, H&Y scale, medica-
tion regimes), document therapeutic decisions and
monitor nursing interventions. The dashboard records
each activity, detailing timing and the individual respon-
sible for its execution. These activities will later be made
available to the evaluators in pseudonymised form. For
the evaluation, the data are made available via the DIP.
Access to the DIP is provided via a VPN connection to the
Giessen research network. The evaluators’ personalised
access points receive access to the pseudonymised data
and can download them for further evaluation in the
form of FHIR resources or CSV files.

Data analysis

The primary endpoint will be analysed descriptively and
inferentially with an independentsamples t-test (group
comparisons of changes in HRQoL in the IG and CG
after the intervention period). Furthermore, general
linear model (GLM) analyses will be conducted to inves-
tigate group differences at baseline which may affect the
final outcome, as well as examine whether age, gender,
comorbidities (depression (BDI-II), cognition (MoCA),
disease severity (H&Y)) or recruitment centre impacted
the results. The flexible GLM framework permits addi-
tional modelling of multilevel data to assess both centres
and their potential effects on the primary outcome.
As the training of care providers involved in the inter-
vention is centralised, the technical platform for both
recruitment regions is supported by one project partner,
and case discussions between healthcare professionals
from both sites take place via telemedical consultation,
no pronounced regional differences in care provision
are expected. However, their potential effects are taken
into account in the multivariate analysis models. Similar
methods will be used to investigate analyses of secondary
outcomes.

We will conduct an intention-to-treat analysis,
including all participants as originally allocated, regard-
less of adherence to the intervention. Missing data will be
handled using the last observation carried forward method,
ensuring that participants who discontinue the interven-
tion but provide follow-up data are still included in the
analysis. Sensitivity analyses may be performed to assess
the impact of different missing data approaches.

In the health economic evaluation, a cost-effectiveness
analysis is planned to compare costs with effectiveness
(incremental cost-effectiveness ratio (ICER)). In this
analysis, the cost per HRQoL gained will be determined.
Therefore, the HRQoL (PDQ-39) will be used as the
effect measure. The analysis of direct costs from a soci-
etal perspective considers the costs of the intervention
and service use. For the main health economic analysis,
the monetary valuation of health services (eg, outpatient
services, hospitalisation, medication) is performed using
common valuation approaches.”®* In addition to health
economic analysis, routine data from the health insur-
ance company TK are used to analyse the costs of insured
persons who participated in ParkProReakt.
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All quantitative data are analysed using statistical soft-
ware such as R and SPSS (V. 30).

Patient and public involvement

The study design and care pathway were presented to and
approved by a patient representative. In addition, patient
representatives were actively involved in the development
of the digital infrastructure, as well as in the formulation
of the research question prior to the start of the project.

Ethics and dissemination
Ethical approval for this study was obtained from
the responsible state medical ethics committees
in Hesse and Hamburg (Ref. 2022-3139-evBO and
2023-200762-BO-bet). Approval was obtained from all
local ethics committees overseeing participating institu-
tions. The chief/principal investigator’s institution is the
Department of Neurology, Philipps University Marburg,
Germany. Participants (patients and caregivers sepa-
rately) will sign a consent form (see online supplemental
materials 2 and 3) stating that their decision to take part
in the study is voluntary and that they can withdraw at
any time. All personal information will be kept confi-
dential as described above. The applicable data protec-
tion guidelines are followed and adhered to at all times.
Participating PwPDs and their caregivers are informed
about any use of their data and must consent to it.
Physical harm to PwPD is not anticipated as a result
of participating in this study. However, participants
may encounter potential burden associated with time
constraints, both for themselves and their informal care-
givers. The necessity to schedule study-related appoint-
ments and complete assessments may impose additional
pressure on their regular routines, particularly for indi-
viduals with advanced PD. To address this concern, study
visits will be arranged flexibly, and efforts will be made to
minimise disruption to participants’ daily lives.
Regarding potential benefits, participants may experi-
ence an enhancement in their HRQoL through proac-
tive, multidisciplinary and digitally supported care.
Informal caregivers may also benefit from the study’s
approach, which aims to alleviate caregiver burden by
providing support and monitoring the needs of PwPDs.
Results will be reported to the funding authority,
presented at national and international conferences and
disseminated through peerreviewed publications. The
findings will also be shared in close cooperation with the
national Parkinson’s societies and patient organisations.

DISCUSSION

Demographic developments necessitate that administra-
tions devise effective neurological healthcare structures
to address increasing demands.” WHO has identified the
rise in innovations in specialist support, such as telemedi-
cine, which provides remote multidisciplinary assistance,
as a significant step towards enhancing PD care.” Our
proposed project aims to implement this concept for
PwPD by integrating a complex but patient-centred care

network into the German healthcare system. The effi-
cacy, acceptability and cost-effectiveness of this interven-
tion will be assessed through a carefully designed RCT.
The multidisciplinary care system was intentionally devel-
oped to be patientfriendly by incorporating advanced
healthcare technologies such as wearables and a smart-
phone application tailored to the needs of PwPD. Vali-
dated instruments will be employed to assess HRQoL and
symptom burden, ensuring that the patient’s perspec-
tive is integral to all processes within the care network.
Furthermore, the inclusion of affected individuals
throughout the development process of our study was
intended to maximise patient-centredness.

The use of patientreported outcome measures
(PROMs) offers several advantages. First, the intervention
actions taken are directly relevant to patients. Second,
patients are empowered to participate in their own
care. Third, response rates among patients are typically
higher compared with those of clinicians. Fourth, the
risk of observer bias is minimised. Lastly, consideration of
patient perspectives enhances the public accountability
of health services and professionals.””* In addition to
using PROMs to objectively capture patient perspectives,
we will also consider the relevance of the patient-care-
giver dyad. The mental health implications for caregivers
present additional challenges to our healthcare system.
Consequently, our study protocol includes an assessment
of the well-being of participating caregivers. Finally, the
assessment is supplemented with a cost-effectiveness
analysis of the highest methodological quality, which is
essential in an era of increasing resource limitations in
healthcare systems due to societal shifts.

In conclusion, we posit that our digitally supported
multidisciplinary care network will effectively meet the
needs of patients and caregivers. However, our compre-
hensive evaluation study will also facilitate evidence-
based decision-making that benefits clinicians and
policymakers. The numerous evaluation findings are
particularly noteworthy in the context of PD, where the
perspectives of patients, caregivers and society warrant
thorough investigation.

Trial status

Protocol version 1.0. The trial is currently in progress,
with participant recruitment actively ongoing. Recruit-
ment commenced in January 2024 and is anticipated to
conclude by January 2025.
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