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Abstract
Introduction

Parkinson’s is a complex neurodegenerative condition with signi�cant impact on quality of life (QoL), wellbeing and function. This review evaluates the clinical
effectiveness of self-management interventions for people with Parkinson’s, taking a broad view of self-management and considering effects on QoL,
wellbeing and function.

Methods

Systematic database searches were conducted for studies evaluating self-management interventions for people with Parkinson’s. Articles were independently
reviewed by two reviewers, data extracted and synthesised through a narrative approach and meta-analysis for su�ciently similar studies. Interventions were
broken down into self-management components using the PRISMS Taxonomy.

Results

36 studies were included, encompassing a range of study designs and evaluating a diverse array of interventions. Risk of bias was moderate to high for the
majority of studies, mostly due to lack of participant blinding, which is not often practical for interventions of this nature. Four studies report signi�cant
improvements in QoL, wellbeing or functional outcomes for the intervention compared to controls. These interventions were group-based self-management
education and training programmes, either alone, combined with multi-disciplinary rehabilitation, or combined with Cognitive Behaviour Therapy; and a self-
guided community-based exercise programme. A meta-analysis could be conducted on four RCTs of self-management education and training programmes
evaluating QoL, demonstrating no signi�cant difference between the self-management and the control groups (p=0.38). Components more common in the
RCTs with effective interventions and in those showing pre-post intervention improvement were: information about resources; training or rehearsing
psychological strategies; social support; and lifestyle advice and support.

Conclusion

Approaches and outcomes to self-management interventions in Parkinson’s are heterogenous. There are insu�cient high quality RCTs in this �eld to show
effectiveness of self-management interventions in Parkinson’s. Whilst it is not possible to draw conclusions on speci�c intervention components that convey
effectiveness, there are promising �ndings from some studies, which could be targeted in future evaluations.

Introduction
Parkinson’s is a complex progressive neurological condition for which there is currently no cure. The prevalence of Parkinson’s is rising[1], and increases with
age[2]. Parkinson’s is associated with a range of motor and non-motor features that affect quality of life[3], but clinical reviews to improve these features may
not be frequent enough to address these. In the last few years, there has therefore be an increasing investigation of the use of self-management approach for
features of Parkinson’s. Research in other long term conditions (LTCs) has provided evidence that supporting self-management can improve health and quality
of life outcomes, and may decrease health care utilisation[4].

Core self-management skills are recognised: problem solving, decision making, resource utilisation, forming of a patient/health care provider partnership, and
taking action[5]. Self-management support interventions aim to develop these skills for people with LTCs. The components of self-management support[6]
have been de�ned through the PRISMS taxonomy, comprising 14 components such as “monitoring of condition with feedback” and “social support”. These
will differ by LTC and as such condition-speci�c self-management interventions have emerged, with evidence that effective interventions are multifaceted and
tailored to the individual[7].

In Parkinson’s, disease progression simultaneously increases illness demands and challenges an individual’s physical and cognitive capacity to adapt to such
demands. The heterogeneity of experience of Parkinson’s makes a uniform approach di�cult. However, recommendations for management exist based on
evidence for improved outcomes for people with Parkinson’s, including medication, therapy and exercise recommendations[8]. Patient choices in day-to-day
life in�uence these, so they are potential targets for self-management.

A previous review of self-management in Parkinson’s (2016) identi�ed 18 interventions, 16 speci�cally for Parkinson’s[9]. The interventions varied in structure,
content, and targeted outcomes, though studies targeting a single outcome were excluded. Evidence to support self-management programmes for Parkinson’s
was limited: Only 7 full-text studies were included, and only 1 was a randomised controlled trial (RCT). Others were identi�ed conference abstracts (5
presenting data, 3 purely descriptions of interventions), reviews or protocol papers. 39% of the interventions included the three key self-management
components of education, goal setting and problem solving. Effective active components of interventions could not be determined, but the authors speculated
that potential factors impacting effectiveness may be: intervention factors, such as caregiver involvement and peer-interaction, participant factors such as
stage and cognitive condition, and, in the future, use of technology.

As there has been a substantial increase in studies in this �eld since 2016, we conducted a new systematic review and meta-analysis, considering data also
from more recent studies and taking a broader view of self-management interventions, through wider inclusion criteria. Whilst there is no agreed single
de�nition of self-management, we have used Barlow et al’s de�nition: an “individual’s ability to manage the symptoms, treatment, physical and psychological
consequences and lifestyle changes inherent in living with a chronic condition”[10]. As a result, we include studies targeting individual clinical aspects of
Parkinson’s, such as posture, and drooling, and those that target self-management of speci�c treatments, such as exercise, which were excluded in the
previous review. This adds breadth to the range of interventions considered, re�ective of the breadth of issues in Parkinson’s. Whilst not excluding on the basis
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of outcome measure, we particularly focus on quality of life (QoL), wellbeing and functional outcome measures in this review as a patient-centred approach
for patient-focussed interventions[11].

Methods
2.1 Source of Data & Search Strategy

This review was conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) guidelines[12]. The review
protocol was registered on PROSPERO: CRD42019117183.

One reviewer conducted online searches in the following databases: MEDLINE, Embase, PsycINFO, Web of Science. They were searched from inception,
initially to 31st October 2018 (EK), with an updated search on 16th November 2020 (JP). Searches were not restricted by date of publication. Forwards and
backwards citation tracking of key articles to identify other relevant studies was conducted.

The search strategy involved a combination Parkinson’s terms; “Parkinson” OR Parkinson’s Disease, AND self-management terms; Self-Management OR Self
care. For the full search strategy see Additional File 1.

2.2 Inclusion & Exclusion Criteria

Original quantitative studies were eligible. Studies were included if they recruited adult participants with idiopathic Parkinson’s Disease or carers for those with
Parkinson’s; and evaluated a self-management intervention. We did not restrict on the basis of comparator or choice of outcome measure. Articles were
excluded if the full text was not available in English language; Parkinson’s data not distinguishable from other conditions; atypical parkinsonism; no
consideration of self-management. Expert opinions, letter to the editor, case-reports, editorials, and reviews were excluded. To improve the quality of evidence,
we excluded conference abstracts without full report. We also excluded qualitative data which has been synthesised elsewhere[13].

2.3 Study Selection

One reviewer (EK for initial search, JP for update) screened all titles and abstracts of the identi�ed studies in accordance with the inclusion and exclusion
criteria. For those deemed eligible from screening, full texts were obtained and reviewed independently by both reviewers (EK and JP). Any discrepancies were
discussed and resolved through consultation with a third and fourth reviewer (AS and KW).

2.4 Data Extraction

Data extraction was performed by one reviewer (JP) with a second reviewer (EK) conducting an independent reliability check. No discrepancies were identi�ed.
Data was extracted into a standardised form, including: lead author, publication date, country; population; study design; intervention type; sample size, age and
stage of Parkinson’s; results for primary outcomes, and for quality of life (QoL), wellbeing and function (Activities of Daily Living) measures. Articles reporting
on the same intervention with overlapping samples were each included for data extraction.

2.5 Data Synthesis

Meta-analysis was undertaken for the studies using similar aims, interventions and outcomes. For the remainder, a narrative synthesis approach is taken. For
meta-analysis, we estimated the effect size and standard error from each study, then used random-effects meta-analysis with REML(restricted maximum
likelihood) to estimate the pooled estimate. The I2 statistic was used to quantify heterogeneity. Statistical analyses were conducted using Stata 16.1.

Quality
The RCTs were examined for bias using the Cochrane Risk of Bias 2 (RoB2) tool[14]. This tool assesses several key areas of potential bias: randomisation
methods; deviations from intended intervention; missing data; measurement of outcome; and selection of reported result. The non-randomized studies of
interventions (NRSIs) were assessed using the ROBIN-I tool[15]. This tool assesses risk of bias due to confounding; selection bias; classi�cation of the
intervention; deviations from intended intervention; missing data; measurement of outcome; and selection of reported result. A ‘Low’ risk of bias on ROBIN-I for
NRSI is considered to mean the study is comparable to a well-performed RCT with regard to the speci�c domain. ‘Moderate’ risk of bias is considered to mean
the study is sound for a non-randomized study with regard to this domain but cannot be considered comparable to a well-performed RCT. For both, the risk of
bias was assessed against the speci�c outcome.

Results
4.1 Study Selection

As shown in �gure 1, the online databases search yielded 824 articles in the original search and a further 479 through the update. Removal of duplicates left
870 articles. Through screening of abstracts, 119 articles were found to be eligible for full text review. Eight additional articles were identi�ed through citation
screening. By means of independent full review, both reviewers agreed on exclusion of 91 articles with reasons, leaving the inclusion of 36 articles in the �nal
review. Reasons for exclusion were: nature of article or study design (n=61); interventions were not self-management (n=14); duplicates (n=6); no Parkinson’s
speci�c data presented (n=6); unable to obtain in English language (n=3); description of intervention without outcome measures (n=1).

4.2 Quality Assessment
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The results of quality assessment are summarised in table 1 (see Additional File 3 for full assessment results). Risk of Bias was moderate to high for almost
all included studies. The main determinant for bias is the self-reported nature of the outcome measures combined with lack of participant blinding. This
concern was almost universal as relates to the nature of these interventions – participants know whether or not they have received the intervention, and so
lower risk of bias would not be possible to achieve. The only studies achieving low risk of bias used active controls to achieve participant blinding to
allocation. Deviations from protocol were rare, but missing data due to participant drop-out was not uncommon.

Details of attrition were not clearly described for all studies. Attrition rates ranged from zero to 50%. For controlled trials, the majority showed greater drop-out
rates from intervention arms than control arms, with the exception of one study[16] where the control group drop-out rate was double that of the intervention
group. This was thought to be due to disappointment of allocation to the control arm, an issue minimised in other studies through use of waitlist or active
control arms.

4.3 Characteristics of Selected Studies

As summarized in table 1, a total of 2884 participants, were assessed in studies across USA (10 studies), UK (6 studies), Canada (4 studies), Australia (4
studies), Netherlands (3 studies), Sweden (3 studies), Spain (1 study), Turkey (1 study), China (1 study), South Africa (1 study) and as well as one collaborative
European trial (also published with UK data separately). There is overlap between some studies: Collet et al[17, 18] presented the same sample with different
outcomes. Simons et al[19] present the UK subgroup of the Macht et al[20] study and personal communication with the authors con�rmed overlap between
the Li et al[21] and Horne et al[22] samples. Nineteen studies were RCTs[16, 17, 30–38, 18, 23–29], one using a crossover design; �ve were non-randomised
controlled trials[39–43] and the other 12 studies[19, 20, 50, 51, 21, 22, 44–49] were within subject designs with pre- and post-intervention comparisons.

4.4 Characteristics of Participants

Seven studies included both people with Parkinson’s and their relatives or caregivers [23, 32, 40, 41, 43, 45, 52]. Twelve studies included age as an inclusion
criterion. The mean age of participants ranged from 52 years[50] to 79 years[46]. Inclusion criteria speci�ed Hoehn and Yahr (H&Y) stage[53] in half of the
studies with the majority restricting to mild-moderate disease and only four studies included H&Y stage IV. Exclusion criteria based on cognition were used by
23 studies; some used a diagnosis of dementia or cognitive impairment, some used a subjective functional interpretation (e.g. cognitive impairment that
precludes consent or prohibits participation), and others used cognitive assessment measures, of varying thresholds. Six studies exclusively recruited people
with Parkinson’s with speci�c symptoms targeted by the intervention: Depression[25, 31]; anxiety[27]; drooling[38]; posture[44]; and communication
di�culties[46]. One study speci�cally recruited those with another medical condition to analyze of the impact of co-morbidity[37].

4.5 Nature of the Self-Management Interventions

Most interventions were speci�c to Parkinson’s, although two studies examined a more general, established self-management programme, the Stanford
Chronic Disease Self-Management Programme (CDSMP), in a sample of people with Parkinson’s, and one speech therapy intervention was not condition-
speci�c but tailored to the individual and included a Parkinson’s subgroup. The interventions studied were varied but can broadly be divided into �ve
categories as described in table 2, with topics of content from self-management education and training programmes detailed in table 3. The interventions are
further detailed using the TIDier checklist[54] in Additional File 2.

4.6 Mode of Delivery

A variety of communication and healthcare technologies were utilised for delivery, reducing contact time with professionals. Digital monitoring and cueing
devices were employed by four interventions as above, and a further study made us of an electronic pill bottle for collection of medication adherence data[24].
Digital resources demonstrating exercises were used to supplement two interventions: a mindfulness CD[28] and physical exercise DVD[34]. Remotely
delivered CBT based interventions were evaluated in two studies [27, 31]. Two studies provided home exercise equipment with game components to engage
and motivate participants[33, 51].

4.7 Duration and Intensity of the Interventions

The interventions varied in intensity and duration. One included only a single one-off session[24]; all others involved repeated sessions, typically regular weekly
sessions with intensity ranging from one hour per week to three hours twice a week. Some self-directed interventions involved a recommendation to
participate daily. Two studies used �xed intervention points over a longer time period: 3-4 sessions over 6 months[35, 48]. Aside from the one-off session
intervention, the lengths ranged from 2 weeks to 6 months.

4.8 Study Outcomes

Half of the studies assessed outcome immediately following the intervention and the other half also included a delayed follow-up to examine sustainability of
outcomes. Whilst frequent, the QoL measures were often not the primary outcomes and as such, the RCTs were not necessarily powered speci�cally to detect
a change on this measure. The majority of studies used primary outcome measures related to the speci�c clinical issue targeted by the intervention.
Participant evaluation of the intervention was included in 15 studies, discussed in Additional File 4.

4.9 Effect of Interventions

i. Self-management education and training programmes
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Three RCTs evaluated group Parkinson’s-speci�c education programmes that include in-person training in self-management skills. None showed signi�cant
improvements in QoL compared to controls. One[23], reported signi�cantly increased psychosocial adjustment in caregivers in the intervention compared to
the usual care control group. There was also a trend towards improvement in QoL for participants with Parkinson’s for the intervention group and deterioration
in the control group, but after Bonferroni correction the difference was not statistically signi�cant. Another shorter intervention (3 sessions) [36], showed no
signi�cant effect pre- versus post intervention or compared to a control group who received information only. The third found improvement in PDQ-39 scores,
psychosocial adjustment and caregiver ‘coping’, in both intervention and control groups, with the latter receiving multidisciplinary education without the
psychological components, but no signi�cant group effect[32]. Another RCT investigated a related intervention: an individualised education-based
intervention, delivered to the participant by mail[35]. This showed improvements in the intervention compared to the usual care control arm in the Parkinson’s
Questionnaire outcome measure which included functional items modi�ed from the UPRDS. Score for the self-e�cacy subdomain of their custom QoL
questionnaire were also signi�cantly better in the intervention than control group at follow-up, but not the total score, and there was no baseline measurement
of this questionnaire to evaluate change following the intervention.

Three non-randomised controlled trials evaluated similar self-management interventions [41–43], one of which showed improvements pre-post intervention in
QoL and health status (PDQ-8, EQ5D and LiSat-11)[41], not replicated in the other two. Another of these did show a small improvement in caregiver strain in
the intervention arm compared to control, but alongside greater deterioration in physical health for the people with Parkinson’s and greater deterioration in
caregiver depressive symptoms in the intervention versus control[43]. It also showed improvements in self-management outcomes that were greater in the
intervention arm than control, particularly for caregivers.

Another non-randomised controlled trial evaluated the well-established Stanford CDSMP (not Parkinson’s-speci�c), but did not present the QoL results, instead
using it as a factor in analysis[40]. The primary outcome was a social support measure which did not signi�cantly change.

A further �ve studies, of which two overlap in samples, were non-controlled trials using pre-post intervention evaluation[19, 20, 45, 49, 50] . Regarding our
outcomes of interest, one demonstrated signi�cant improvements in psychosocial adjustment for the participants with Parkinson’s[20] and another showed
improvements in activities of daily living at the delayed follow-up assessment (17 weeks). Another, that did not include our outcomes of interest did show
improvements in self-management outcomes and a physical measure of axial rotation[50]. No other positive �ndings were reported.

ii. Self-management training combined with existing therapies

Two of the four RCTs in this category present positive �ndings. A larger RCT (n=117) evaluated MDT rehabilitation combined with self-management training,
that focused predominantly on day-to-day tasks. They report signi�cantly improved QoL (PDQ-39, primary outcome) compared to controls who received no
rehabilitation[29]. Findings were sustained, albeit lessened over time (6-month follow-up). Additionally an RCT evaluated an intervention delivering cognitive
behaviour therapy (CBT) with self-management training by telephone. This showed signi�cant improvements in both symptoms of depression, the primary
outcome that it was targeted to address, and QoL (indicated by the Mental Health composite Score of the SF-36), compared to those in the control arm [31].

Another RCT evaluated a group-delivered course that combined mindfulness and self-management training. In pre-post intervention comparison for all
participants (intervention and waitlist controls) after 6 month, signi�cant improvement in the ‘ADL’ domain of the QoL measure was seen[28]. However,
improvements in QoL were not signi�cant compared to waitlist controls. The fourth randomized trial evaluated self-management training combined with
exercise for people with Parkinson’s and depression, comparing group based and self-guided delivery, but without a no-intervention control[25]. No difference
was found between the groups. When data was pooled across both arms, there was a signi�cant improvement in depressive symptoms pre/post intervention.
QoL measures were not used.

Two non-controlled studies, with some sample overlap between them, evaluated a programme that combined multidisciplinary education with physical
exercise, emphasizing self-management. They demonstrated improved mobility and balance outcomes, as well as improved QoL at short-term follow-up. The
QoL improvement was not sustained at not long-term follow-up 12 months later[22], though exercise behavior was[21]. A non-controlled study of an integrated
care model, incorporating multidisciplinary professionals and emphasizing self-management, reported signi�cant improvements in QoL at 6 months, but not 3
months[48].

iii. Self-monitoring Interventions

An RCT evaluating a ‘Parkinson’s tracker app’, did not show statistically signi�cant improvements in QoL compared to the control. There was signi�cant
improvements compared to controls in the primary outcome of self-reported medication adherence[26] and improved perceived quality of Parkinson’s care.

The other trials were small, non-controlled feasibility studies of narrow clinical focus: A study of a physical activity tracker plus online support group for older
people with Parkinson’s [47] and a study of an ‘ambulatory posture detection device’[44]. The former did not show any signi�cant improvements, including QoL
or function. The latter showed signi�cant improvement in trunk angle as a measure of stoop (primary outcome) but it did not use QoL or function measures.

iv. Self-management of individual clinical features of Parkinson’s

One RCT evaluated a CBT-based self-help resource with telephone support against information only with one telephone call [27]. Pre-post intervention
comparison showed a signi�cant reduction in worry and intolerance of uncertainty, which the intervention was targeted to address, whilst worry signi�cantly
increased in the control group, but the between-group difference was not statistically signi�cant. There was no signi�cant difference pre-post intervention or
group difference for QoL (PDQ-39).
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The other studies in this category were small and did not evaluate QoL or wellbeing outcomes, but rather measures of the targeted feature. One was a small
pilot RCT (cross-over) (n=27) evaluating a digital cueing device for drooling. The validated measures of drooling symptoms showed no signi�cant
improvement pre-post or between groups, but the improvement in ‘overall severity’ domain of a self-reported symptom measure using a visual analogue scale
was signi�cantly better than the control. The other was a pre-post intervention evaluation of speech and language therapy for nursing home residents with
communication di�culties[46]. One of the four participants with Parkinson’s was seen to improve on a communication effectiveness measure and two on a
knowledge measure, but not the other participants

v. Self-guided treatment programmes

A variety of treatments were studied: exercise; medication management; and acupressure & conduction therapy.

An RCT evaluated a physiotherapist-supported, self-guided exercise programme compared to a self-guided handwriting exercise control group[17, 18]. The
exercise group showed signi�cant improvements in QoL and wellbeing (EQ5D-5L and SF-36), compared to the handwriting control, though the effect sizes
were small. Signi�cant improvements in the exercise group were seen in the MDS-UPDRS motor scores (moderate effect size) [18] and handwriting scores in
the handwriting group (small effect size) [17]. An RCT evaluating a home based aerobic exercise programme demonstrated signi�cantly improved motor
scores, the primary outcome measure, compared to a control group undertaking stretching exercises[33]. Improvements in QoL (PDQ-39) were not signi�cantly
different between the groups. A trial of an exercise intervention comparing different modes of delivery, discussed in 4.10 below, showed improvements in QoL
(PDQLQ) but had no control group[30]. A pre-post intervention comparison in a pilot study of home-based balance training did not use QoL or wellbeing
outcomes. It showed signi�cantly improved mobility, but not balance[51].

An RCT investigated a single educational session regarding pharmacology of Parkinson’s treatment, delivered one-to-one to the participants in the outpatient
setting by a clinician[24], aiming to improve medication adherence. No signi�cant changes were seen for QoL or function measures. Signi�cant improvements
were seen in the primary outcome of medication adherence, measured using electronic pill bottles, compared to the control arm.

A pilot RCT, which evaluated self-administered acupressure and conduction therapy, did not �nd signi�cant improvements in QoL (PDQ-39, Chinese version),
the primary outcome measure, compared to the control arm [16]. This study had a high attrition rate of 50% in the control arm (24% in intervention arm).

4.10 Comparisons of Delivery Methods

The one study using QoL as a primary outcome measure, signi�cantly favoured the physiotherapy-supervised exercise group over the self-guided exercise
group [30]. Similarly, improvements in health status and UPDRS parts I-III (separately and total) were signi�cantly greater in the physiotherapist-supervised
group. Both groups had also received individualised education about Parkinson’s and the exercise programme.

The other studies, using motor, mobility or physical performance outcomes, did not show signi�cant differences between therapist-led and self-guided exercise
groups[34, 37, 39]. Only one of these included QoL and function measures. There were improvements in physical performance and ADLs in the individual
physiotherapy arm but not the self-guided or group therapy arms, and improvements in QoL in the self-guided and group therapy arms but not the individual
physiotherapy arm[37], the group differences were not signi�cant.

4.11 Components of Interventions

Breaking the interventions down using the PRISMS Self-Management taxonomy, it is clear that most interventions are complex, multi-component, targeting
different aspects of self-management. Table 4 illustrates the self-management components of the interventions that were associated with improvements in
QoL, wellbeing or function, either compared to controls (4 studies – indicated by *) or pre-post intervention evaluation (9 studies). Table 5 shows the
components of the interventions that did not demonstrate improvements in these outcomes. Interventions that were reported to be effective included different
combinations of components. However, components that appear most frequently in interventions showing improvement than those that do not are:
information about resources; training or rehearsing psychological strategies; social support; and lifestyle advice and support.

Intervention evaluations by participants (questionnaires and/or interviews) do not identify clinically effective components but offer insight to well-received
components. One report identi�ed the topic of ‘stress management’ as the most highly rated session. Six evaluations speci�cally highlighted social or peer
support aspects, such as sharing of experiences, as being particularly bene�cial [20, 25, 28, 40, 45, 55]. Evaluation of the physical activity tracker with online
support group identi�ed peer support as a mechanism for behaviour change[47].

One of the four positive RCTs included caregiver participation in the intervention, �nding positive impacts on caregiver outcomes. Four of the 10 studies
showing improvements in QoL or function following the intervention for the person with Parkinson’s, compared to two of the 10 that did not �nd such
improvement, included caregivers in the intervention.

Analysis
The heterogeneity of study designs, interventions and outcome measures allowed for pooling of data from only four category (i) studies. Meta-analysis, as
illustrated in Figure 2, shows the pooled data for QoL outcomes for four RCTs of self-management education and training programmes. The risk of bias in
these studies ranged from low to high. The three group-based programmes all used the PDQ39 outcome measure, although only one provided data for change
in scores. The fourth study, of an individual mail-out education intervention, used a QoL custom questionnaire at follow-up only. Pooling the results, the
estimated effect suggests a possible slight bene�t from interventions, but there is no statistical evidence to con�rm this (p=0.38). The I2 value of 68%
suggests a relatively high level of heterogeneity between the studies.
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Three non-randomised trials of category (i) interventions with similar outcomes were not suitable for inclusion due to baseline imbalance in scores, which was
adjusted for in the papers but did not provide insu�cient information to adjust for in meta-analysis. Interventions in other categories could not be synthesised
quantitatively as they used different therapies and targeted different clinical aspects of Parkinson’s.

Discussion
6.1 Effectiveness of Interventions

Overall, there is a paucity of studies of high quality randomised controlled trials of self-management in Parkinson’s. Most of the identi�ed studies are small
and of low quality. The variable applications of self-management concepts confer heterogeneity of study aims, content and outcome measures. This is
consistent with �ndings of the previous review of self-management interventions in Parkinson’s[9], although even more apparent in our review given the
broader de�nition used.

Meta-analysis of the few interventions with similar content, target and outcomes did not show a signi�cant effect on QoL compared to the control group for
self-management education and training programmes. One study did show signi�cant improvements in perceived psychosocial impact of disease for
caregivers [23]. Amongst the other studies using a control group signi�cant improvements in QoL were demonstrated in individual studies by self-
management training with CBT[31], MDT rehabilitation[29], and self-guided exercise[18]. However, across the whole selection of controlled studies identi�ed,
this was not a consistent �nding. Many studies did not use QoL, wellbeing or functional outcomes as primary outcomes which may account for some of the
negative results.

Comparisons of baseline to post intervention assessments did suggest that self-management interventions and self-guided treatments may have positive
effects on these outcomes, including for some group-based education and self-management programmes [20, 41, 49, 50]; a remotely delivered individual
education and self-management programme[35]; interventions combining education and self-management training with exercise[22, 37] or mindfulness[28],
and an integrated care model combining multidisciplinary professional input, education and self-management training[48]. Further controlled studies on these
interventions are however required.

6.2 Intervention Components

Limited conclusions about speci�c intervention components can be drawn due to the low quality and heterogeneity of evidence. There is a suggestion that
inclusion of a greater number of components, addressing a range of aspects of self-management, may be bene�cial, which is consistent with past research
for self-management in long term conditions [7]. The majority of interventions incorporated information about Parkinson’s and its management, but not all
found signi�cant improvement in outcome. Information alone does therefore not appear su�cient to improve QoL, in keeping with research in other
conditions[7]. Components more common of interventions showing improvements (typically pre-post rather than compared to control), but less common in
interventions not showing improvement, were: information about resources; training or rehearsing psychological strategies; social support; and lifestyle advice
and support. Whilst not a speci�c component of self-management, exercise was emphasised in many of these interventions, which is well recognised to be
important in Parkinson’s[56]. There is notable overlap between these components and those identi�ed as important through our previous synthesis of
qualitative literature on self-management in Parkinson’s[13]: (1) medication management, (2) physical exercise, (3) self-monitoring, (4) psychological
strategies, (5) maintaining independence, (6) social engagement, and (7) knowledge and information.

6.3 Other Intervention Variables

The intensity and duration of interventions may play a role in effectiveness, which in clinical practice would need to be balanced with cost and resource
considerations. There is no predictable association between these factors alone and the effect of interventions discernible in this review. A study that appears
to have similar content and components to those showing pre-post improvements, but did not itself �nd signi�cant improvements, was notably shorter than
average, with only 3 sessions[36].

Two of the four positive RCTs, and seven of the 10 studies conferring pre-post intervention improvements were group-based programmes. Others used remote
methods of delivery (two self-guided following instructions, one telephone therapy, and one postal guidance), supporting this possibility for future
interventions. Other than self-monitoring devices, one of which incorporated information about Parkinson’s from charities onto an app, no study used a digital
package to support self-management at home. Past research in long term conditions more generally has not elucidated a particular education delivery method
as being more favourable than others[7].

Previous research found support of family to be associated with better self-e�cacy which was predictive of better self-management in Parkinson’s[57].
Involvement of caregivers within self-management interventions has been postulated as a mediator of effectiveness[9]. Whilst our �ndings suggest a trend to
support this, the evidence is not conclusive.

Most attrition in the studies was labelled “lost to follow-up” or “medical reasons”, without detailed reasons. Some reported practical and logistical reasons,
such as transport, time and cost. Two studies report individual drop-outs based on the group nature of the intervention – one discouraged by seeing another
participant’s condition[45], and one put off by the expectation to talk with others about their condition[36]. These factors may in�uence design of future
interventions.

6.4 Strengths and Limitations
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The main strength of this review is the robust and reproducible methodology, adhering to PRISMA guidelines, and the broad inclusion criteria to provide a
comprehensive review of studies in the �eld. The methodology involved multiple databases, extensive search terms, and two independent reviewers.

Self-management is an inherently broad concept, further evidenced by the diversity of interventions described in this review. Other interventions may
incorporate self-management aspects, for example singing or dance interventions, but without explicit self-management conceptualisation. Thus, some
studies may not have been identi�ed due to lack of attribution or recognition of self-management concepts. Use of resources like the TIDier checklist to
describe interventions, and the PRISMS Taxonomy of Self-Management will help alleviate this issue in the future. Furthermore, most studies lacked detailed
description of the control arm, particularly regarding ‘usual care’. Since this may include some self-management components, such as ‘provision of
equipment’, this limits the interpretation of active intervention components and their effectiveness.

Non-English language articles were excluded which excluded 3 potentially relevant studies: one of a self-management programme in Parkinson’s[58] (Korean),
one of self-catheterisation for urinary symptoms in Parkinson’s[59] (French), and one of group physiotherapy[60] (German) for which the relevance could not
be determined from information available.

Overall, the risk of bias in the studies, in relation to QoL and wellbeing outcomes, was high. The main determinant of this was lack of blinding along with self-
reported outcome measures, which are inherent to the nature of these interventions.

Conclusion
Despite the increasing interest in the topic of self-management in Parkinson’s, there are insu�cient high quality RCTs in this �eld to draw �rm conclusions on
the effectiveness of self-management interventions in this population.

No single component was consistently associated with the success of self-management interventions to improve QoL, wellbeing or function. Whilst the
previously recognised key components of education, goal setting, and problem solving were common, they did not distinguish effectiveness. Components that
were more common in interventions associated with improvements in these outcomes, albeit often not compared to controls, were: information about
resources; training or rehearsing psychological strategies; social support; and lifestyle advice and support. Focused interventions relating to speci�c self-
management skills or self-management of speci�c clinical features or treatments do show promise for improving the targeted feature, but the signi�cance of
this for the individual remains to be shown.

More high quality RCTs are needed to determine the clinical effectiveness of self-management in PD, with suitable carefully chosen clinically relevant
outcomes.
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Tables
Due to technical limitations, table 1 is only available as a download in the Supplemental Files section.

Table 2. Categories of Interventions

Category Details Number
of
Studies

(i)   Self-management
education and training
programmes

All but one were group-based, ranging from 4 to 20 participants per group for those that speci�ed, delivered by
trained staff, and provided paper hand-outs. The other was delivered remotely, via mail, tailoring according to
participant questionnaire responses[28]. Content topics are described in Table 3.

13

(ii)  Self-management
training combined with other
therapies.

The other therapies were:

·         Multidisciplinary rehabilitation

·         Physical exercise

·         Cognitive Behaviour Therapy (CBT)

·         Multidisciplinary care co-ordination

·         Mindfulness

These mostly followed a group session model too, though when combined with CBT and care-coordination
this was done on an individual basis. One study compared a group-based delivery of exercise and self-
management training with a self-guided equivalent programme[34].

7

(iii) Speci�c self-
management skill of self-
monitoring

These made use of digital devices to self-monitor:

·         Symptoms and medication

·         Posture

·         Physical activity

These were performed on an individual basis, though the physical activity monitoring also included an online
peer support group.

3

(iv) Self-management of
individual clinical features of
Parkinson’s

Clinical features targeted:

·         Anxiety, using CBT - individual

·         Drooling, via a digital cueing device - individual

·         Communication di�culties through Speech & Language Therapy (SLT) – small groups, based on
diagnosis.

3

(v)  Self-management of
speci�c treatments, i.e. self-
guided treatment
programmes

These included:

·         Medication

·         Physical exercise

·         Handwriting exercises

·         Acupressure & conduction exercise

For these the individual was either taught or instructed on how to self-pursue the treatment. These studies
either evaluated the self-guided delivery of a treatment, or compared different delivery methods for established
interventions.

10

Table 3. Content Topics in the Self-Management Education & Training
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Topic Studies

Self-management education &
training programmes (n=13)

Combined with other
Therapies (n=6)

Parkinson’s

Typically information about the disease and its management.

11 studies

[19, 20, 50, 23, 32, 35, 36, 41–43, 49]

4 studies

[21, 22, 28, 52]

Communication and/or Relationships

Social or professional

11 studies

[19, 20, 50, 23, 32, 36, 40–43, 45]

4 studies

[21, 22, 25, 29]

Psychological Aspects

Stress, anxiety, depression;

Coping strategies; future concerns

8 studies

[19, 20, 23, 32, 41, 42, 49, 50]

6 studies

[21, 22, 25, 28, 29, 31]

Utilising Self-Management Skills*

Including self-monitoring, problem solving, information seeking, decision making,
maintaining changes, goal setting, action plans.

10 studies

[19, 20, 23, 36, 40, 41, 43, 45, 49, 50]

3 studies

[25, 29, 31]

Lifestyle

Healthy lifestyle, exercise, diet, sleep hygiene; enriching activities

9 studies

[19, 20, 23, 32, 35, 36, 41, 42, 50]

5 studies

[21, 22, 25, 28, 31]

Social and/or Financial Support 8 studies

[19, 20, 23, 32, 36, 42, 49, 50]

2 studies

[25, 28]

Function

Activities of daily living, mobility, speci�c exercises

5 studies

[35, 36, 42, 49, 50]

4 studies

[21, 22, 25, 29]

*Note all interventions incorporated self-management skills, those listed here included speci�c education sessions on them.

Table 4. Intervention Components (PRISMS Taxonomy) – Interventions suggestive of improvements in improving QoL, wellbeing or function 
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Intervention Patient
Education
Programme
Parkinson’s

Self-
guided
Exercise

Rehab + Self-
management

Telephone-
Cognitive
behaviour
therapy

Psycho-
educatoin

Propath National
Parkinsons
School

Education Early
Managemen
Programme

Study
signi�cant
�nding

*signi�cantly
better than
control

Others are
pre-post
changes

m=month,
w=week

*improved
psychosocial
impact of
disease on
carers
(A’Campo)
[32]

Improved
psychosocial
impact of
disease
(Macht)[20]

*improved
health &
wellbeing
(Collett)
[18]

*improved
QoL (Tickle-
Degnen)[38]

*improved
health
status
(Dobkin)
[24]

improved
QoL,
psychological
adjustment &
carer coping
(Navarta-
Sanchez)[25]

Improved
UPDRS &  self
e�cacy
domain of
QoL measure
(Montgomery)
[28]

improved
QoL &
health
status
(Hellqvist)
[61]

improve (ed
ADLs (17w
not post)
(Sunvisson)
[51]

improved SM
(Gruber)[44]

1.
Information
about
Parkinson’s/
its
management

√    x x √    √    √    √    √    √   

2.
Information
about
available
resources

√    x x √    √    x √    x √   

3. Clinical
action plans

x Exercise
plan

√    √    x √    √    x √   

4. Regular
clinical
review

x Therapist,
short term

Therapist,
short term

Therapist,
short term

x Remote, short
term

x x x

5. Monitoring
of condition
with
feedback

√    Therapist-
led

√    x x Questionnaire √    Self-
monitor, no
feedback

x

6. Practical
support with
adherence

x x x √    x x x x x

7. Provision
of equipment

x Gym
access

x x x x x x x

8. Access to
advice or
support

x √  x x x x x x x

9. Training to
communicate
with HCPs

√    x x √    x x √    x √   

10. Training
for everyday
activities

x exercise √    x x x x √    √ 

11. Training
for practical
self-
management
activities

x √    √    √    √    x √  √  √ 

12. Training
for
psychological
strategies

√    x √    √    √    x √  √  √ 

13. Social
support

√    x Group based;

√  18hr
group

√    √    x √    Group
based

Group based

14. Lifestyle
advice and
support

√     x √     √     √     √     √  √     √ 

x = not present in intervention
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√  = present in intervention

Description where there is partial or ambiguous inclusion of component.

HCP = Healthcare professional.

Table 5. Intervention Components (PRISMS Taxonomy) for interventions with non-signi�cant QoL and wellbeing �ndings

Intervention/
Study

Medication
education
(Grosset)
[33]

Parkinson’s Tracker
App
(Lakshminarayana)
[35]

CBT
guided
reading
(Lawson)
[36]

Education
+ Home
exercise
(Dereli)
[23]

Home
exercise  +
motivation
(Van der
Kolk) [26]

Self-
acupressure
&
conduction
therapy
(Yuen) [16]

PD-
Collaborative
Care

 (Pearl-
Kraus) [29]

Strive to
Thrive
(Lyons)
[43]

Education
Programme
(Lindskov)
[42]

C
D
M
P
(

1.
Information
about
Parkinson’s/
its
management

√   √    √  √  x x √    √  √  x

2.
Information
about
available
resources

x x x x x x √    x √    x

3. Clinical
action plans

x x x x √  x √    √  x √

4. Regular
clinical
review

x x x Therapist,
short
term

x x x x x x

5. Monitoring
of condition
with
feedback

x √  “discuss
progress”

x √  x x Self-
monitor,
no
feedback

x S
n

6. Practical
support with
adherence

x √  √  √  √  x x x x x

7. Provision
of equipment

x app x x Exercise
equipment
+ app

x √    x x x

8. Access to
advice or
support

x x x x x x x x x x

9. Training to
communicate
with HCPs

x √    x x x x √   √   √ √

10. Training
for everyday
activities

x x x exercise exercise x √   x √  x

11. Training
for practical
self-
management
activities

x x x √  √  √  √  √  √  √

12. Training
for
psychological
strategies

x x √    x x √    √  √    √    √

13. Social
support

x x x x Support
messages

x √    √    √    √

14. Lifestyle
advice and
support

x x x x x x √  √  √  √

X = not present in intervention

√ = present in intervention

Figures
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Figure 1

Flow Chart of Article Selection

Figure 2

Forest plot for four RCTs evaluating group-based self-management education and training programmes effect on QoL against standard care.
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