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Abstract

Background: Parkinson disease can impose substantial distress and costs on patients, their families and caregivers, and health
care systems. To address these burdens for families and health care systems, there is a need to better support patient
self-management. To achieve this, an overview of the current state of the literature on self-management is needed to identify
what is being done, how well it is working, and what might be missing.

Objective: The aim of this scoping review was to provide an overview of the current body of research on self-management
interventions for people with Parkinson disease and identify any knowledge gaps.

Methods: The PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping
Reviews) and Population, Intervention, Comparator, Outcome, and Study type frameworks were used to structure the methodol ogy
of the review. Due to time and resource constraints, 1 reviewer systematically searched 4 databases (PubMed, Ovid, Scopus, and
Web of Science) for the evaluations of self-management interventions for Parkinson disease published in English. The references
were screened using the EndNote X9 citation management software, titles and abstracts were manually reviewed, and studies
were selected for inclusion based on the eligibility criteria. Data were extracted into a pre-established form and synthesized in a
descriptive analysis.

Results. There was variation among the studies on study design, sample size, intervention type, and outcomes measured. The
randomized controlled trials had the strongest evidence of effectiveness. 5 out of 8 randomized controlled trialsfound asignificant
difference between groups favoring the intervention on their primary outcome, and the remaining 3 had significant effects on at
|east some of the secondary outcomes. The 2 interventionsincluded in the review that targeted mental health outcomes both found
significant changes over time, and the 3 algorithms evaluated performed well. The remaining studies examined patient perceptions,
acceptability, and cost-effectiveness and found generally positive results.

Conclusions;  This scoping review identified a wide variety of interventions designed to support various aspects of
self-management for people with Parkinson disease. The studies all generally reported positive results, and although the strength
of the evidence varied, it suggests that self-management interventions are promising for improving the care and outcomes of
people with Parkinson disease. However, the research tended to focus on the motor aspects of Parkinson disease, with few
nonmotor or holistic interventions, and there was a lack of evaluation of cost-effectiveness. This research will be important to
providing self-management interventions that meet the varied and diverse needs of people with Parkinson disease and determining
which interventions are worth promoting for widespread adoption.
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Introduction

Background

Parkinson disease has a substantial impact on patients, their
caregivers and families, and health care systems globally [1,2].
The United Kingdom's aging population is expected to nearly
double the prevalence of Parkinson disease by 2065 [3]. The
National Health Service (NHS) Long Term Plan has emphasized
the need for supported self-management to improve patient
outcomes and reduce the strain of an aging population on the
health care system [4]. Self-management support interventions
for chronic illnesses have been demonstrated to decrease health
care use without negatively affecting patient health outcomes
[5], but research is still needed on how they are used by and
affect all users (including patients, caregivers, and health care
professionals) [6]. The NHS has estimated that 25% to 40% of
patients have low self-management knowledge, skills, and
confidence (patient activation) [7]. A recent study focusing on
people with Parkinson disease found that more than half of the
patients rated themselves high on patient activation, whereas
perceived self-management support was rated much lower [8].

Although Parkinson disease itself isnot fatal, its complications
and motor and nonmotor symptoms can have serious negative
effects on the quality of life for both patients and care partners
(CPs). The nonmotor symptoms of Parkinson disease are often
undeclared in routine appointments [9] but can have severe
negative effects on symptom burden and the quality of life
[10,11]. For instance, it has been estimated that around half of
the people with Parkinson disease have a mental health
comorbidity [12]. Parkinson disease has a substantial impact
on patients, their CPs and families, and health care systems
[1,13,14]. Successful self-management is associated with
improvementsin chronic conditions and achieved by supported
self-efficacy [15]. For al Parkinson disease symptoms, there
are pharmacological and nonpharmacological approaches to
management. Self-management interventions focus on the
nonpharmacological approaches to symptoms by providing
people with Parkinson disease and CPswith support to identify
and monitor their symptoms and behavioral approaches to
manage their symptoms [16,17].

Preliminary Literature Review

Previous systematic reviews have examined various aspects of
support for people with Parkinson disease, particularly
interventionsthat support ashift toward more home-based care,
but none were identified that provided a comprehensive
overview of self-management interventions. There are 2 recent
systematic reviewsthat examined the use of digital technologies
and wearables to monitor or support the care of people with
Parkinson disease and provide a comprehensive and recent
overview of the available technologies, what they are being
used for, and how they are being evaluated [18,19]. A recent
preprint review provided an overview of the trendsin research
in the use of mobile and wearable technology for Parkinson
disease over the past decade and identified 4 main applications:
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assisting with diagnosis, monitoring and prognosis, predicting
the outcomes of treatments, and therapy [20]. A scoping review
conducted in 2018 summarized theliterature about home-based
rehabilitation interventions [21].

There were 2 reviews that focused specificaly on
self-management for people with Parkinson disease [22,23].
The first was a systematic review of the qualitative experience
of self-management components by people with Parkinson
disease and their carers[22]. Thisreview identified 7 key aspects
of self-management interventions for people with Parkinson
disease: “(1) medication management, (2) physical exercise,
(3) self-monitoring techniques, (4) psychological strategies, (5)
mai ntai ning independence, (6) encouraging social engagement,
and (7) providing knowledge and information” [22]. However,
it did not provide an overview or evaluation of the impact of
the self-management interventions on health, behavioral, or
other outcomes. The other review was an integrative literature
review, which provided an overview of the characteristics of
self-management support programs for people with Parkinson
disease and their effectiveness [23]. It identified awide variety
of interventions, most of which were specific to Parkinson
disease, but found limited evidence of their effectiveness. The
review provided a good summary of the state of the field but
was conducted in 2016 and did not examine the integration of
digital technologies in self-management interventions.

Rationale

A search of the international prospective register of systematic
reviews (PROSPERO) aso did not find any relevant reviews
on self-management and Parkinson diseasein progress. A search
for “parkinson AND (digitaa OR technolog*) AND
(self-management OR home based care)” only retrieved 4
registrations: 1 focused on diabetes, and the othersincluded a
range of neurological conditions. A broader search for
“parkinson AND self-management” identified 1 relevant
registration—a systematic review and meta-anaysis of
self-management interventionsin Parkinson disease. However,
the registration is 2 years old (published on PROSPERO on
April 15, 2019), has not been updated, and was not identified
in asearch for a published final article [24].

Given the rapid evolution of digital technology [25] and its
growing role in health care [4], the state of the literature on
self-management interventions has likely changed since the
2016 review was conducted, necessitating an updated overview
that intentionally includes digital interventions, which are
becoming a desired support for Parkinson disease care [26].
The variety of self-management aspects and applications
identified in previous reviews indicates that an overview of the
different types of self-management interventions and their
potential impact is needed. The needs emphasized by the NHS
Long Term Pan [4] for sef-management and
technol ogy-enabled, personalized care demonstrate the potential
for digital technology to help people with Parkinson disease
and CPs improve their identification and management of
Parkinson disease symptoms. Understanding the types of
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self-management interventions currently being developed and
implemented will help inform the development of future,
digitally enabled self-management interventions.

Objectives and Research Questions

The aim of this scoping review was to provide an overview of
the current state of the field and the evidence of the effectiveness
of self-management interventions for Parkinson disease and to
identify any gaps. Specifically, the review asked, “What types
of self-management interventions are avail abl e to support people
with Parkinson disease, what outcomes do they target, and what
evidenceistherein the literature of their effectiveness?’

Methods

Sear ch Strategy

The PRSIMA-SCR (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses Extension for Scoping Reviews;
Multimedia Appendix 1 [27]) and Population, Intervention,

Table 1. PICOS framework.
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Comparator, Outcome, and Studies (PICOS) frameworks were
used to structure the review and devel op the search strategy (see
Table 1). Based on the PICOS, relevant Medical Subject
Headings (MeSH) terms were identified from a preliminary
search, and the search string was created using the following
structure: Population (MeSH terms) AND Interventions (MeSH
terms) AND Outcomes (MeSH terms). There was no limit on
the publication date. The search was performed in 4
databases—PubMed, Ovid, Scopus, and Web of Science—using
the University of Plymouth’s search tool Primo. PubMed was
chosen because it provides a good synthesis of biomedical
literature, and the other search engines were selected because
they capture abroad, multidisciplinary set of databasesto ensure
that no relevant literature was missed. Multimedia Appendix 2
provides a complete record of the specific search strings
(modified slightly to fit the specific structure and requirements
of each database) and the number of references retrieved. The
database searches were performed on April 8, 2021.

PICOS? Detal MeSHP terms used in search
Population People with Parkinson disease and their carers Parkinson Disease
Intervention Self-management interventionsfor peoplewith Parkinsondisease  Self-Management OR Self-Care OR HomeNursing OR Dedlivery
of Heslth Care, Integrated OR Telemedicine OR Mobile Appli-
cations OR Internet-based | nterventions OR Internet of Things
Comparator None or standard care _c
Outcomes «  Primary outcome: self-management (with measuresinclud- Self Efficacy OR Quality of Life OR Signs and Symptoms OR
ing, but not limited to, health outcomes, behaviors, perceived Health Behaviour OR Patient Admission OR Patient Readmis-
self-efficacy, quality of life, and use of health care services, sion
etc)
«  Secondary outcomes: factorsthat could affect self-manage-
ment (eg, demographics and disease factors, etc)
Study types Case-control studies, cohort studies, and RCTs? -

8P| COS: Population, Intervention, Comparator, Outcome, Study type.
BMeSH: Medical Subject Headings.

“Not applicable.

9RCT: randomized controlled tridl.

Inclusion Criteria

Studiesweredigiblefor inclusioninthereview if they evaluated
a self-management intervention for people with Parkinson
disease or their CPs. A broad definition of self-management
interventions was used, so that an overview of the different
types of intervention could be collected. Any intervention type
(remote or in person) was eligible for inclusion if it aimed to
help improve any elements of the patient self-management of
Parkinson disease. Randomized controlled trials (RCTSs), cohort
studies, and case-control studies were €ligible for inclusion.
Studies published at any date were eligible for inclusion.

Exclusion Criteria

Studieswere excluded if they did not include a self-management
intervention for Parkinson disease or if they described an
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intervention without evaluating it. Protocols and reviews were
also excluded. Studies that were published in languages other
than English were also excluded, as the review team did not
have the necessary resources to assess them.

Screening and Article Selection

The EndNote X9 citation management software (Clarivate) was
used to store references, remove duplicates, and conduct the
initial screening. The screening was done in several stages,
using keywords based on the PICOS (see Multimedia Appendix
3). Next, 1 reviewer screened the remaining titles and abstracts
(excluding articles with reasons) and conducted a full-text
review to determine final eligibility (see Figure 1). The review
team did not have the resources—in terms of time and
budget—to have a second reviewer screen and extract data.
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Figurel. PRIMSA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.
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. form (see Textbox 1). Given the anticipated variety of study
Data Extraction

The full texts of the included studies were reviewed, and the
data were extracted by 1 reviewer based on a predetermined

Textbox 1. Article information and data extraction.

types and aims, the specific outcomes to extract were not
prespecified but included as data to be extracted.

General study information
. Title

«  Year of publication

o Samplesize
«  Population
«  Method

I ntervention

o Type of self-management intervention

«  Description of self-management intervention

Evaluation

«  Primary outcome

«  Secondary outcomes

e  Summary of reported results

«  Evidence of effectiveness at achieving stated outcomes

Data Analysisand Synthesis

A descriptive analysiswas used to summarize the data extracted
from the studies and provide an overview of the state of the
literature on self-management interventions for Parkinson
disease. The implications of the findings are examined in the
discussion.

https://www.jmir.org/2022/8/e40181
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Results

Included Studies

The database search retrieved 1583 references (see Multimedia
Appendix 2). The EndNote X9 software was used to remove
236 duplicates, and the keyword search tool was used to screen
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out 1296 references (see Multimedia Appendix 3). The titles
and abstracts of 51 studies were screened by 1 reviewer, and
articles were excluded with reasons. Of these 51 articles, 19
were selected for the full-text review. Subsequently, 1 study
was identified as a duplicate upon full-text review [28], and 1
study was a secondary data analysis of an RCT, so the original
RCT was identified and included [29], resulting in a final set
of 19 included studies. Thereasonsfor exclusionin thefull-text
review stage are detailed in Figure 1. The table with the
extracted dataisincluded as Multimedia Appendix 4.

Study Char acteristics

The largest proportion (8/19, 42% or 7/18, 39%, as 2 of the
studiesreferred to the sametrial) of the studiesincluded in the

Milne-lveset d

review used an RCT methodology [29-36]. The remaining
studies used a variety of study types, including 3 feasibility
studies evaluating algorithms[37-39], 2 one-arm pre-post trials
[40,41], 2 pilot studies [42,43], 2 mixed methods acceptability
studies [44,45], a randomized case-control study [46], and a
secondary data analysis of program adherence [47].

The studies also had a wide range of sample sizes, from 11
participants [42] to 474 participants [31]. All of the 8 studies
with the largest sample sizes (greater than 100 participants)
were RCTs[29-36].

The earliest study included in the review was published in 2007
[30] and the latest in 2020 [45], but two-thirds (13/19, 68%) of
the studies were published in 2017 or later (see Figure 2).

Figure 2. Number of included studies by year and category of Parkinson disease self-management intervention. The intervention types included
home-based detection or monitoring of symptoms [37-39,44,46], general care and self-management [29,35,45], behavioral therapy program [40,43],
and motor-focused exercise or fall avoidance program [30-34,36,41,42,47]. Note that 2 of the papers included in general care and self-management

relate to the same study [29,45].
7
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Types of Interventions

A variety of different types of self-management intervention
were described and evaluated by theincluded studies. The most
common (9/19, 47%) type of intervention was home-based
exerciseor fall prevention programs[30-34,36,41,42,47]; within
this category, two-thirds (6/9, 67%) were motor-rel ated exercises
or fall avoidance programs, and the remaining interventions
were 1 that used sensor-based feedback [42], acommunity-based
exercise program[32], and ahandwriting program [33]. Several
(5/19, 26%) interventions provided a means of home-based
detection or monitoring of symptoms, which werealso primarily
focused on motor symptoms [37-39,44,46]. Of the remaining

https://www.jmir.org/2022/8/e40181

RenderX

studies, 2 delivered behaviora therapy—type interventions to
address mental health outcomes [40,43], 1 (addressed in 2
papers) delivered anurse-led care management program [29,45],
and 1 examined a rehabilitation program specifically focusing
on self-management skills [35].

Evidence of Effectiveness

Summary

A variety of different outcome measures were used by the
studies to evaluate the interventions, given their different aims
and types. The strongest evidence of effectiveness came from
the 8 RCTs [29-36]. In dl, 5 of the 8 RCTs found significant
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evidence that the intervention was more effective than the
control at achieving its respective primary outcome: a2-minute
walk [32], reducing fall rates [30], self-perceived performance
of daily activities[34], motor score on the Movement Disorders
Society—Unified Parkinson's Disease Rating Scale [36], and
health-related quality of life[35]. The other 3RCTs[29,31,33],
a pre-post trial [41], and 1 of the pilot studies [42] found
significant differences (between groups or over time) for some,
but not all, of the outcomes measured.

Motor-Focused Program Outcomes

Severd of the studies examined interventions that included
sessions with physiotherapists or occupational therapists
combined with independent practice aimed at preventing falls
or improving physical activity function [30,31,34,41]. Of the 2
studies that focused specifically on fall prevention, 1 found a
significantly reduced rate of falls in the intervention group
compared to the control group [30]. The other study (PDSAFE
personalized fall prevention program) did not find a significant
difference in repeated falling between groups but did observe
better balance, functional strength, and fall efficacy and reduced
near-falls in the intervention group compared to the control
group [31]. The remaining 2 studies focused on exercise; 1
found significant improvements in outcome expectations for
exercise and time spent exercising and on the Unified
Parkinson’s Disease Rating Scale and the Parkinson’s Disease
Questionnaire-39 but not self-efficacy, outcome expectations
for functional ability, depression, or timed chair rise scores[41],
whereas the other found a significant difference on
self-perceived performance in daily activity but not perceived
capacity, daily activity performance, effect of fatigue, coping
skills, mood, or quality of life measures[34].

There were 2 studies of motor-focused interventions that used
digital technology to provide self-management support [36,42].
These studiesfound that avirtual reality home-trainer stationary
cycle resulted in a significant difference between intervention
and control groups on the Unified Parkinson’s Disease Rating
Scale in favor of the intervention [36] and that a sensor-based
auditory feedback device to improve stepping automaticity
while dual-tasking had a significant difference for step
automaticity but not for fear of falling, cognitive functioning,
or self-reported gait freezing [42].

The remaining 2 studies of the motor-focused interventions
delivered a community exercise intervention with aerobic and
resi stance training twice weekly, which found significant effects
for 2-minute walk scores and the Unified Parkinson’s Disease
Rating Scale over 12 months [32], and a control intervention
focused on handwriting, which found some effect on
self-reported difficulty [33].

Mental Health Outcomes

Therewere 2 studies that examined the impact of interventions
on mental health outcomesrelated to Parkinson disease [40,43].
Both trial s examined the effect of an intervention over timeand
found significant improvements with large effect sizes. One of
the studies, which was pilot-testing a 10-week
cognitive-behavioral telemedicine program (a self-help
workbook combined with occasional tel ephone sessions), found

https://www.jmir.org/2022/8/e40181
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a significant improvement in depression and anxiety over the
4-month study period [43]. The other study, which evaluated a
6-week telephone-based behavioral activation intervention,
found a significant, medium-to-large effect size of the
intervention on apathy (d=0.77), depression (d=0.70), and
quality of life (d=0.50) [40].

Algorithm Evaluations

There were 2 studies that evaluated a classification algorithm
by measuring area under the receiving operator curve (AUC)
as their primary outcome. The AUC represents how well the
model can differentiate between 2 conditions, with a general
understanding that scores of 0.7-0.8 are acceptable, 0.8-0.9 are
excellent, and 0.9 and higher are outstanding [48]. The first
study found AUCs of 0.88 and 0.91 for the best models [37],
and the other validated that the model performed similarly on
datacollectedin clinic (AUC 0.83) ason data collected at home
(AUC0.76) [38]. A third study evaluating an algorithm reported
that it compared favorably to similar systems and that it could
replicate clinical decisions; however, the supervised machine
learning process was based on the decisions of 1 neurologist,
so the algorithm had learned to replicate those decisions [39].
The authors recognized this as alimitation of the study.

Patient Perceptions, Acceptability, and Usability

Of the 19 studies, 2 used mixed methods to examine the user
perceptions of the interventions [44,45]. The first was a
companion study to a multisite RCT of a nurse-led care
management intervention for Parkinson disease[29]. The study
found that after theintervention, people with Parkinson disease
rated their medication self-management highly and found the
nurse care managers to be helpful, although some usability
issueswith the program were reported by participants and nurse
care managers. Likewise, the nurses found the program to be
helpful, the Parkinson disease specialists found the nurse care
manager's role to be helpful, and both reported seeing
improvementsin the self-management of peoplewith Parkinson
disease [45].

The other study assessed the acceptability of awrist-worn sensor
[44]. Participantsidentified discomfort after long periods of use
and problems with the strap; however, there was high
compliance with wearing the sensor, and participants reported
apreference for the sensor over symptom diaries [44].

Adherence

Therewas 1 article [47] that reported asecondary dataanalysis
for 1 of the RCTsincluded in the review [30]. It examined the
adherence of the 70 participantsin theintervention group of the
study to the home-based exercise program. Patients reported
completing a high percentage (79%) of the recommended
number of repetitions of their exercises. Adherence varied
depending on participant characteristics; specifically, older age,
worse physical condition, pain, anxiety, and depression were
all associated with reduced adherence to the prescribed exercises
[47].

Cost-effectiveness

Only 1 study focused on ng cost-effectiveness[46]. Cubo
et al [46] conducted arandomized, case-control study comparing
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home-based motor monitoring (using wireless motion sensors)
with in-office monitoring. They reported that the home-based
monitoring was cost-effective but found no significant
differences between the groups for symptoms or quality of life
[46].

Discussion

Summary of Findings

The studies included in the review varied widely in terms of
the study and intervention types, the number of participants,
and the outcomes assessed. Approximately two-thirds (13/19)
of the studies included examined interventions that focused
primarily on motor-related outcomes. Almost 40% (7/18) of
the studies included were RCTSs; these trials had the largest
sample sizes (ranging from 105 to 474 participants) compared
to the other study types (ranging from 11 to 82 participants).

The RCTs aso had the strongest evidence of effectiveness for
their interventions, with almost two-thirds (5/8) finding
significant evidence of effectivenessfor their primary outcome
compared to the control group, and the remaining 3 studies
finding significant evidence for some of their outcome variables.
However, the non-RCT studies al had at least some evidence
to support their intervention, including evidence of an effect of
theintervention over time, good model fit, adherence, generally
positive acceptability and user perceptions, or cost-effectiveness.
However, severa of these studies reported limitations in their
design and emphasized the need for further investigations to
address unanswered questions.

Limitations

A limitation of this scoping review is that only 1 researcher
performed the article selection, data extraction, and data
analysis. The PRISMA-ScR framework was used to guide the
review [27] and ensure that the requirements for a scoping
review were reported, but we could not prevent any potential
bias due to the lack of validation from a second, independent
reviewer.

Another potential source of selection bias is that no manual
searcheswere conducted in the references of any of theincluded
articles or reviews retrieved in the initial search. Due to time
congtraints, this search was not feasible but increases the
possibility that relevant studies may not have been included in
the review.

M eaning and Future Research

The volume of studies retrieved during the initial search and
the variety of intervention types included in the review
demonstrate the breadth of research on technological support
and home-based care for Parkinson disease. The research into
supporting self-management for people with Parkinson disease
addressed severa different aspects of management: home-based
symptom monitoring that aimed to improve data collection and
better inform hedlth care professionals care decisions,
behavioral therapy that aimed to improve mental health; and
independent, supervised, or community programs that aimed
to increase mobility and strength, reduce the risk of fals, and
improve the quality of life.

https://www.jmir.org/2022/8/e40181
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In addition to the variety of the research, this review identified
sometrendsin theinterventions being devel oped and evaluated
to support self-management in people with Parkinson disease.
The most prominent trend was the focus of the interventionson
motor-related monitoring and care. This was an interesting
observation, because the nonmotor symptoms of Parkinson
disease can have asubstantial impact on disease burden and the
quality of life [49-52]. Only 2 of the reviewed interventions
focused primarily on the mental health aspects of Parkinson
disease [40,43]. Although some (6/17) of the other studies did
include an assessment of at least one nonmotor symptom as a
secondary  outcome  (most  frequently  depression)
[29,31,34,36,41,46], therewas asurprising lack of interventions
that aimed to improve the self-management of nonmotor
symptoms. Given the impact of honmotor symptoms on people
with Parkinson disease, thisis an important gap that should be
further investigated and addressed.

Another key area for future research would be the
cost-effectiveness of self-management interventions. Only 1 of
the included studies examined cost-effectiveness, which also
identified alack of the resources needed to conduct high-quality,
cost-effectiveness evaluations (eg, the lack of a specific
“cost-of-illness” questionnaire for people with Parkinson
disease) [46]. This will be an important area to explore, as
several of the interventions appeared to be resource-intensive,
especiadly the interventions that involved home visits by
therapists. Although there is likely to be an offset of costs if
these interventions improve the quality of life, slow the
deterioration of health, and reduce the need for expensive
treatments, these interventions will need to be rigorously
evaluated to demonstrate the potential benefit of their
widespread adoption.

Conclusion

This scoping review aimed to examine and provide an overview
of the state of the literature on self-management interventions
for people with Parkinson disease. There is alarge amount of
research in this area, including several RCTs, that focus on a
variety of types of self-management intervention. Most of the
studies reported at least some evidence of effectiveness or
positive effect of the intervention examined, with the best
evidence of effectiveness coming from the RCTs. However, the
majority of the studies reviewed focused on motor-related
interventions and outcomes, with few interventions aimed at
addressing the nonmotor aspects of Parkinson disease. There
was aso an apparent lack of consideration of the
cost-effectiveness of the interventions. Further research will be
needed to compare the potential health and economic benefits
of implementing interventions to support self-management in
people with Parkinson disease with the costs of delivering the
interventions. Although some of the studies examined
interventionsthat used digital technol ogiesto monitor symptoms
or provide feedback, many of the interventions had substantial
in-person time commitments. Future investigations could
compare the effectiveness of delivering interventionsin person
or through digital technologies to potentialy improve the
cost-effectiveness and avail ability of self-management support.
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