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Abstract

Background: Parkinson’s disease is a complex neurodegenerative condition with significant impact on quality of life

(Qol), wellbeing and function. The objective of this review is to evaluate the clinical effectiveness of self-management
interventions for people with Parkinson's disease, taking a broad view of self-management and considering effects on
Qol, wellbeing and function.

Methods: Systematic searches of four databases (MEDLINE, Embase, PsycINFO, Web of Science) were conducted

for studies evaluating self-management interventions for people with Parkinson’s disease published up to 16th
November 2020. Original quantitative studies of adults with idiopathic Parkinson’s disease were included, whilst
studies of atypical Parkinsonism were excluded. Full-text articles were independently assessed by two reviewers, with
data extracted by one reviewer and reliability checked by a second reviewer, then synthesised through a narrative
approach and, for sufficiently similar studies, a meta-analysis of effect size was conducted (using a random-effects
meta-analysis with restricted maximum likelihood method pooled estimate). Interventions were subdivided into self-
management components according to PRISMS Taxonomy. Risk of bias was examined with the Cochrane Risk of Bias
2 (RoB2) tool or ROBIN-I tool as appropriate.

Results: Thirty-six studies were included, evaluating a diverse array of interventions and encompassing a range

of study designs (RCT n =19; non-randomised CT n =five; within subject pre- and post-intervention comparisons

n =12). A total of 2884 participants were assessed in studies across ten countries, with greatest output from North
America (14 studies) and UK (six studies). 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. Only four studies reported
statistically significant improvements in QolL, 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. Four of the RCTs evaluated sufficiently similar interventions and outcomes for
meta-analysis: these were studies of self-management education and training programmes evaluating QoL (n =478).
Meta-analysis demonstrated no significant difference between the self-management and the control groups with a
standardised mean difference (Hedges g) of —0.17 (— 0.56,0.21) p =0.38. By the GRADE approach, the quality of this
evidence was deemed “very low"and the effect of the intervention is therefore uncertain.
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components.

Components more frequently observed in effective interventions, as per PRISMS taxonomy analysis, were: information
about resources; training or rehearsing psychological strategies; social support; and lifestyle advice and support. The
applicability of these findings is weakened by the ambiguous and at times overlapping nature of self-management

Conclusion: Approaches and outcomes to self-management interventions in Parkinson’s disease are heterogenous.
There are insufficient high quality RCTs in this field to show effectiveness of self-management interventions in Parkin-
son’s disease. Whilst it is not possible to draw conclusions on specific intervention components that convey effective-
ness, there are promising findings from some studies, which could be targeted in future evaluations.

Keywords: Parkinson’s disease, Long-term health conditions, Neurodegenerative disease, Self-management, Self-
care, Quality of life, Wellbeing, Activities of daily living, Functioning, Systematic review

GRADE summary of findings

Self-Management for people with Parkinson’s disease and their
Caregivers

Population: people with idiopathic Parkinson’s disease and/or their
caregivers

Intervention: self-management

Comparison: control arm (usual care or information only)

Outcomes lllustrative Comparative  No. of par-  Quality of
Risks ticipants the evidence
(studies) (GRADE)
Usual Care  Self-man-
agement
Qualityof SeeCom-  SeeCom- 478 (4) o000
Life PDQ39  ment* ment* VERY LOW
or custom Due to
question- serious risk
naire of bias, incon-
(follow-up sistency, and
range imprecision.
3weeks -
6 months)

For GRADE evidence profile, see Additional file 5

Note a further 32 studies are also discussed in this review, evaluating a range of
clinical outcomes

* Mean values are not presented since 3 trials
reported values for PDQ-39 whereas the 4th
reported values from a custom questionnaire.
Furthermore, 3 trials reported post-randomisation
values, and the 4th reported ‘change’
valuesintroduction

Parkinson’s disease is a complex progressive neurologi-
cal condition for which there is currently no cure. Its
prevalence is rising [1], and increases with age [2]. Par-
kinson’s disease 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 been increasing interest in the use of
self-management approaches for features of Parkinson’s
disease. 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 include: problem solv-
ing, 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. Key compo-
nents of self-management support [6] have been defined
through the PRISMS taxonomy, which comprises 14
components, e.g. “monitoring of condition with feed-
back” and “social support” As these differ between LTC,
condition-specific self-management interventions have
emerged, with evidence that effective interventions are
multifaceted and tailored to the individual [7].

In Parkinson’s disease, disease progression simultane-
ously increases illness demands and challenges an indi-
vidual’s physical and cognitive capacity to adapt to such
demands. The heterogeneity of experience of Parkin-
son’s disease makes a uniform approach difficult. How-
ever, recommendations for management exist based on
evidence for improved outcomes for people with Par-
kinson’s disease, including medication, non-pharma-
cological therapy and exercise recommendations [8].
Patient choices in day-to-day life influence these, and are
therefore potential targets for self-management.

A previous review of self-management approaches in
Parkinson’s disease (2016) identified 18 interventions, 16
specifically for Parkinson’s disease, although studies tar-
geting a single outcome were excluded [9]. The interven-
tions varied in structure, content, and targeted outcomes.
Evidence to support self-management programmes for
Parkinson’s disease was found to be limited: Only 7 full-
text studies were included, and only 1 was a randomised
controlled trial (RCT). Others were identified confer-
ence abstracts (5 presenting data, 3 only descriptions of
interventions), reviews or protocol papers. 39% of the
interventions included the three key self-management
components of education, goal setting and problem
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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 field 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 cri-
teria (see 2. Methods). This adds breadth to the range
of interventions considered, reflective of the breadth of
issues in Parkinson’s disease. Whilst not excluding on
the basis 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 [10].

Methods

Source of Data & Search Strategy

This review was conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-anal-
yses (PRISMA) guidelines [11, 12]. Small deviations from
the guidelines have been described, along with rationale,
in the relevant sections. The review protocol was regis-
tered on PROSPERO: CRD42019117183.

One reviewer conducted online searches in the fol-
lowing 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 of Parkin-
son’s disease terms; “Parkinson” OR Parkinson’s Disease,
AND self-management terms; Self-Management OR Self
care. For the full search strategy see Additional file 1.

Inclusion & Exclusion Criteria
The inclusion criteria are detailed in Table 1 using the
PICOS format.

Whilst there is no agreed single definition of self-man-
agement, we used Barlow et al’s definition: an “individu-
al’s ability to manage the symptoms, treatment, physical
and psychological consequences and lifestyle changes
inherent in living with a chronic condition” [15]. Inter-
ventions self-defining as ‘self-management’ were checked
against this definition. Additionally, where the term ‘self-
management’ was not used, if the premise of the inter-
vention was the individual managing their Parkinson’s
disease symptoms, treatments or consequences, or being
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taught to do so, then the intervention was included. As a
result, in the context of Parkinson’s disease, studies tar-
geting self-management of specific clinical aspects, such
as posture, and drooling, and those targeting self-man-
agement of specific treatments, such as exercises, were
considered fulfilling the inclusion criteria.

Study selection

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

Data extraction

Data extraction was performed by one reviewer (JP)
with a second reviewer (EK) conducting an independ-
ent reliability check. No discrepancies were identified.
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 disease; results for primary outcomes,
and for secondary outcome measures of 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.

Data synthesis

Meta-analysis was undertaken for the studies using simi-
lar aims, interventions and outcomes. For the remainder,
a narrative synthesis approach is taken. For meta-anal-
ysis, we estimated the standardised mean difference
(Hedges g) and standard error from each study, then used
random-effects meta-analysis with REML (restricted
maximum likelihood) to estimate the pooled estimate.
The I” statistic was used to quantify heterogeneity. Statis-
tical analyses were conducted using Stata 16.1.

Quality

The RCTs were examined for bias using the Cochrane
Risk of Bias 2 (RoB2) tool [16]. This tool assesses several
key areas of potential bias: randomisation methods; devi-
ations from intended intervention; missing data; meas-
urement of outcome; and selection of reported result. The
non-randomized studies of interventions (NRSIs) were
assessed using the ROBIN-I tool [17]. This tool assesses
risk of bias due to confounding; selection bias; classi-
fication of the intervention; deviations from intended
intervention; missing data; measurement of outcome;



Page 4 of 29

(2022) 22:45

Pigott et al. BMIC Geriatrics

-abenbue| ysi|bu3 ul s|gejieAe 10U Sem 1X31 ||N} SY JI paPN|dUl 10U
2I9M S3]211Ie Ing ‘obenbue| Jo 31ep AQ PR1d1ISal 10U SeMm YDiess oy
‘[i71] 219YyMas|2 PasISaYIuAs uaaq sey erep aAlell[end

"M3IAJ SIY1 Ul |1BIDP SJOW U] PRI3PISUOD
a1e 0s (BUIAIT A|led JO SSNIAIDY) UONDUN pue Bulsg||am ‘(100) 947 JO
A1[END S4B SUOIIUSAISIUI 95941 1O} S9UI0INO0 JueLiodwl Jusned, syl
9Q 01 PaJSPISUOD SAWODINO Y| ‘PIPN|DUI Os pue paledidiue a1am
$2INseal 90210 Atewld JO sbuel e ‘SuoiuaAISIUI JUSWSbeURW
-J|9S U1 JO S19b1r] pUE 3SPISIP SUOSUIN IR JO Al12Uabola1ay 01 anQg

[51],uonipuod

21U0IYD B yum BuIAl| Ul 1ualayul sabueyd ajA1sayl| pue sedusnbasuod
|ed160j0ydAsd pue |edisAyd qusuieasn ‘suoidwAs ayi, sbeuew 0}
S||14S BUISIN [ENPIAIPUL 9Y1 UO PISEQ S19M JO UleI) 1BY] SUOIIUSAISIU|

‘diysiauied aied ayy Juasaldal 01 papnpdul

2I9M O [17]] 9SBISIP SUOSUIIR JO JUsWSbeurwW-}9s Buioddns pue
Juswabeuew Ul 9joJ JueLIOdWI UB 9ABY O} UMOYS U3 ABY SIa1eD)
‘[€1] sa1n1ea} anioddns

pue ‘s3sned J3Y30 JO UOISN|DX3 ‘BW0IPUAS ueluosupyied e Jo sisoubelp
Bupinbal eu111) d1soubeld yueg uieig A19100S aseasiq suosulied
SN @Y1 uo paseq pariodas Ajppim S| 95easIp suosupyied jo sisoubeiq

'S3IPN1S dAIRYIEND pue ‘1odal ||Nj INOYIIM S1DBIISCR 9DUIHUO0D
'SMIIASI S|R1I0JIPS ‘S110d3J-35eD I01IPa 3Y3 0} 19133 ‘'suoiuido 1adx3

S3IpNIS aAlkeIIUEND [PUIBLO

Auy

sa1pnig

awodInQ

Auy  103esedwod

SUOIIUSAIRIUI JUSWSBRURUI-JDS  UOIIUSAID}U]

Slaled

*SUOIIPUOD Y10 WO 3|GRySINBUNSIPUL 119Ul INOYUM JO YLIM ‘9Se3SIP SUOSUINIed

Sem BIBP 3SRISIP SUOSUPIEY 2IDUM S3|DIIE ‘WS|UosUpied [ed1dAly

diyredoipl yum siuedidined ynpy

uone|ndod

sjuswwo)

suoisnpxg

uoisnpu|

BLIS1D) UOISN|IXT PUB UOISN|DU|

L 31qeL



Pigott et al. BMIC Geriatrics (2022) 22:45

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
specific 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 compa-
rable to a well-performed RCT. For both, the risk of bias
was assessed against the specific outcome. The GRADE
approach was followed and uncertainty assessment per-
formed for studies included in meta-analysis [18].

Results

Study selection

As shown in Fig. 1, the online databases search yielded
a total of 1303 articles: 824 in the original search and
a further 479 articles through the update. Eight addi-
tional articles were identified through citation screening.
Removal of duplicates left 878 articles. Through screen-
ing of abstracts, 127 articles were found to be eligible for
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full text review, three of which were unavailable in Eng-
lish. By means of independent full review, both reviewers
agreed on exclusion of 88 articles with reasons, leaving
the inclusion of 36 articles in the final review. Reasons for
exclusion were: nature of article or study design (n =61);
interventions were not self-management (n =14); dupli-
cates (n =6); no Parkinson’s disease specific data pre-
sented (m =6); description of intervention without
outcome measures (n =1).

Quality assessment

The results of quality assessment are summarised in
Table 2 (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

[ Identification of studies via databases ]
'
.5 Records identified from Records removed before screening:
‘gf databases (n = 1303*) Duplicate records removed (n = 433)
&= > Records marked as ineligible by automation
k= Records subsequently identified tools (n = 0)
§ from citation screening (n = 8) Records removed for other reasons (n = 0)
\4
)
Records screened Records excluded (by reviewers)
—>
(n=2878) (n=751)
v
Reports sought for retrieval Reports not retrieved
—>
2 (n=127) (n = 3)*
=
[
5
3 \4
Reports assessed for eligibility Reports excluded: n=88
(n=124) Nature of article/study design (n = 61)
Conference abstracts (n=37)
Reviews (n=8)
Case reports (n=2)
Qualitative studies (n=6)
Cross sectional observation (n=1)
— Study protocols (n=4)
— v Commentary/Theory/Editorials (n=3)
e ; ; Further identified as duplicate (n = 6)
o
s f;:“:dfg)'”c'“ded In review No data exclusively for idiopathic PD (n = 6)
% Reports of included studies Not self-managemgnt inten/fention_s (n=14)
= (n = 36) No outcomes from intervention (n=1)
—
*Original search, in 2018: n=824. Update to search (2018-2020): n=479.
**Full text unavailable in English language
Fig. 1 PRISMA Flow Diagram
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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 blind-
ing 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 [49] where the control group
drop-out rate was double that of the intervention group.
This was thought to be due to disappointment of alloca-
tion to the control arm, an issue minimised in other stud-
ies through use of waitlist or active control arms.

Characteristics of selected studies

As summarized in Table 2, a total of 2884 participants,
were assessed in studies across USA (10 studies), UK (6
studies), Canada (4 studies), Australia (4 studies), Nether-
lands (3 studies), Sweden (3 studies), Spain (1 study), Tur-
key (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. [40, 48] presented the same sample
with different outcomes. Simons et al. [42] present the
UK subgroup of the Macht et al. [29] study and personal
communication with the authors confirmed overlap
between the Li et al. [19] and Horne et al. [20] samples.
Nineteen studies were RCTs [21-28, 30-35, 37, 38, 40,
48, 49], one using a crossover design; five were non-
randomised controlled trials [36, 39, 43, 45, 47] and the
other 12 studies [19, 20, 29, 41, 42, 44, 46, 50—-54] were
within subject designs with pre- and post-intervention
comparisons.

Characteristics of participants

Seven studies included both people with Parkinson’s dis-
ease and their relatives or caregivers [23, 33, 36, 41, 43,
47, 55]. Twelve studies included age as an inclusion crite-
rion. The mean age of participants ranged from 52years
[46] to 79years [50]. Inclusion criteria specified Hoehn
and Yahr (H&Y) stage [56] 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 partici-
pation), and others used cognitive assessment measures,
of varying thresholds. Six studies exclusively recruited
people with Parkinson’s disease with specific symptoms
targeted by the intervention: Depression [22, 25]; anxiety
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[38]; drooling [24]; posture [44]; and communication dif-
ficulties [50]. One study specifically recruited those with
another medical condition to analyze of the impact of co-
morbidity [31].

Nature of the self-management interventions

Most interventions were specific to Parkinson’s dis-
ease, although two studies examined a more gen-
eral, established self-management programme, the
Stanford Chronic Disease Self-Management Programme
(CDSMP), in a sample of people with Parkinson’s disease,
and one speech therapy intervention was not condition-
specific but tailored to the individual and included a
Parkinson’s disease subgroup. The interventions studied
were varied but can broadly be divided into five catego-
ries as described in Table 3, with topics of content from
self-management education and training programmes
detailed in Table 4. The interventions are further detailed
using the TIDier checklist [57] in Additional file 2.

Mode of delivery

A variety of communication and healthcare technologies
were utilised for delivery, reducing contact time with pro-
fessionals. 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 [27]. Digital resources dem-
onstrating exercises were used to supplement two inter-
ventions: a mindfulness CD [37] and physical exercise
DVD [26]. Remotely delivered CBT based interventions
were evaluated in two studies [22, 38]. Two studies pro-
vided home exercise equipment with game components
to engage and motivate participants [32, 51].

Duration and intensity of the interventions

The interventions varied in intensity and duration. One
included only a single one-off session [27]; all others
involved repeated sessions, typically regular weekly ses-
sions with intensity ranging from 1 h per week to 3 h
twice a week. Some self-directed interventions involved
a recommendation to participate daily. Two studies used
fixed intervention points over a longer time period: 3—4
sessions over 6 months [34, 53]. Aside from the one-off
session intervention, the lengths ranged from 2 weeks to
6 months.

Study outcomes

Half of the studies assessed outcome immediately follow-
ing 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 nec-
essarily powered specifically to detect a change on this
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Table 3 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 13

per group for those that specified, delivered by trained staff, and
provided paper hand-outs. The other was delivered remotely, via
mail, tailoring according to participant questionnaire responses [33].
Content topics are described in Table 3.

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

The other therapies were: 7

« 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 [24].

(iii) Specific self-management skill of self-monitoring

These made use of digital devices to self-monitor: 3

+ 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.

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

Clinical features targeted: 3
« Anxiety, using CBT - individual

- Drooling, via a digital cueing device - individual
« Communication difficulties through Speech & Language Therapy
(SLT) — small groups, based on diagnosis.

(v) Self-management of specific treatments, i.e. self-guided treat-
ment programmes

These included: 10
- 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.

measure. The majority of studies used primary outcome
measures related to the specific clinical issue targeted by
the intervention. Participant evaluation of the interven-
tion was included in 15 studies, discussed in Additional
file 4.

Effect of interventions

Self-management education and training programmes
Three RCTs evaluated group Parkinson’s disease-specific
education programmes that include in-person train-
ing in self-management skills. None showed significant
improvements in QoL compared to controls. One [23],
reported significantly increased psychosocial adjust-
ment 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
disease for the intervention group and deterioration
in the control group, but after Bonferroni correction
the difference was not statistically significant. Another

shorter intervention (3 sessions) [28], showed no signifi-
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 multidis-
ciplinary education without the psychological compo-
nents, but no significant group effect [33]. Another RCT
investigated a related intervention: an individualised edu-
cation-based intervention, delivered to the participant by
mail [34]. This showed improvements in the intervention
compared to the usual care control arm in the Parkin-
son’s Questionnaire outcome measure which included
functional items modified from the UPRDS. Score for the
self-efficacy subdomain of their custom QoL question-
naire were also significantly better in the intervention
than control group at follow-up, but not the total score,
and there was no baseline measurement of this question-
naire to evaluate change following the intervention.
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Table 4 Content Topics in the Self-Management Education & Training

Topic

Studies

Combined with
other Therapies

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

(n=6)
Parkinson’s disease 11 studies 4 studies
Typically information about the disease and its management. [23,28, 29,33, 34,42, 43,45-47, 54] [19,20,37,55]
Communication and/or Relationships 11 studies 4 studies
Social or professional [23, 28, 29, 33, 36, 41-43, 45-47] [19, 20, 25, 35]
Psychological Aspects 8 studies 6 studies

Stress, anxiety, depression;
Coping strategies; future concerns

Utilising Self-Management Skills®

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

Lifestyle

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

Social and/or Financial Support

Function
Activities of daily living, mobility, specific exercises

[23,29,33,42,45-47, 54] [19, 20, 22, 25, 35, 37]

10 studies 3 studies

[23, 28,29, 36,41-43,46,47, 54] [22,25,35]

9 studies 5 studies

[23, 28, 29, 33, 34,42, 45-47] [19, 20, 22, 25, 37]
8 studies 2 studies

[23, 28, 29,33,42,45,46, 54] [25,37]

5 studies 4 studies

[28, 34, 45, 46, 54] [19, 20, 25, 35]

? Note all interventions incorporated self-management skills, those listed here included specific education sessions on them

Three non-randomised controlled trials evaluated
similar self-management interventions [43, 45, 47], one
of which showed improvements pre-post intervention
in QoL and health status (PDQ-8, EQ5D and LiSat-11)
[47], 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 disease and greater deterioration in car-
egiver depressive symptoms in the intervention versus
control [43]. It also showed improvements in self-man-
agement 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
disease -specific), but did not present the QoL results,
instead using it as a factor in analysis [36]. The primary
outcome was a social support measure which did not sig-
nificantly change.

A further five studies, of which two overlap in samples,
were non-controlled trials using pre-post intervention
evaluation [29, 41, 42, 46, 54] . Regarding our outcomes
of interest, one demonstrated significant improvements
in psychosocial adjustment for the participants with
Parkinson’s disease [29] and another showed improve-
ments 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 [46]. No other positive findings were reported.

Self-management training combined with other therapies
Two of the four RCTs in this category present positive
findings. A larger RCT (1 =117) evaluated MDT reha-
bilitation combined with self-management training, that
focused predominantly on day-to-day tasks. They report
significantly improved QoL (PDQ-39, primary outcome)
compared to controls who received no rehabilitation
[35]. 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 significant improvements in both symptoms of
depression, the primary outcome that it was targeted to
address, and QoL (indicated by the Mental Health com-
posite Score of the SF-36), compared to those in the con-
trol arm [22].

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, significant improvement in the ‘ADL’ domain
of the QoL measure was seen [37]. However, improve-
ments in QoL were not significant compared to waitlist
controls. The fourth randomized trial evaluated self-
management training combined with exercise for peo-
ple with Parkinson’s disease 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 significant improvement in
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depressive symptoms pre/post intervention. QoL meas-
ures 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 dem-
onstrated 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 [20], though exercise behavior
was [19]. A non-controlled study of an integrated care
model, incorporating multidisciplinary professionals
and emphasizing self-management, reported significant
improvements in QoL at 6 months, but not 3 months [53].

Self-monitoring interventions

An RCT evaluating a ‘Parkinson’s tracker app; did not
show statistically significant improvements in QoL com-
pared to the control. There was significant improvements
compared to controls in the primary outcome of self-
reported medication adherence [30] and improved per-
ceived quality of Parkinson’s disease care.

The other trials were small, non-controlled feasibil-
ity studies of narrow clinical focus: A study of a physical
activity tracker plus online support group for older peo-
ple with Parkinson’s disease [52] and a study of an ‘ambu-
latory posture detection device’ [44]. The former did not
show any significant improvements, including QoL or
function. The latter showed significant improvement in
trunk angle as a measure of stoop (primary outcome) but
it did not use QoL or function measures.

Self-management of individual clinical features

of Parkinson’s disease

One RCT evaluated a CBT-based self-help resource with
telephone support against information only with one
telephone call [38]. Pre-post intervention comparison
showed a significant reduction in worry and intolerance
of uncertainty, which the intervention was targeted to
address, whilst worry significantly increased in the con-
trol group, but the between-group difference was not
statistically significant. There was no significant differ-
ence pre-post intervention or group difference for QoL
(PDQ-39).

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 drool-
ing symptoms showed no significant 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 significantly better than
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the control. The other was a pre-post intervention evalu-
ation of speech and language therapy for nursing home
residents with communication difficulties [50]. One of
the four participants with Parkinson’s disease was seen
to improve on a communication effectiveness meas-
ure and two on a knowledge measure, but not the other
participants.

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 [40, 48]. The exercise
group showed significant improvements in QoL and well-
being (EQ5D-5L and SF-36), compared to the handwrit-
ing control, though the effect sizes were small. Significant
improvements in the exercise group were seen in the
MDS-UPDRS motor scores (moderate effect size) [40]
and handwriting scores in the handwriting group (small
effect size) [48]. An RCT evaluating a home based aerobic
exercise programme demonstrated significantly improved
motor scores, the primary outcome measure, compared
to a control group undertaking stretching exercises [32].
Improvements in QoL (PDQ-39) were not significantly
different between the groups. A trial of an exercise inter-
vention comparing different modes of delivery, discussed
in 4.10 below, showed improvements in QoL (PDQLQ)
but had no control group [21]. A pre-post intervention
comparison in a pilot study of home-based balance train-
ing did not use QoL or wellbeing outcomes. It showed sig-
nificantly improved mobility, but not balance [51].

An RCT investigated a single educational session
regarding pharmacology of Parkinson’s disease treat-
ment, delivered one-to-one to the participants in the
outpatient setting by a clinician [27], aiming to improve
medication adherence. No significant changes were seen
for QoL or function measures. Significant improvements
were seen in the primary outcome of medication adher-
ence, measured using electronic pill bottles, compared to
the control arm.

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

Comparisons of delivery methods

The one study using QoL as a primary outcome meas-
ure, significantly favoured the physiotherapy-supervised
exercise group over the self-guided exercise group [21].
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Similarly, improvements in health status and UPDRS
parts I-III (separately and total) were significantly greater
in the physiotherapist-supervised group. Both groups
had also received individualised education about Parkin-
son’s disease and the exercise programme.

The other studies, using motor, mobility or physical
performance outcomes, did not show significant differ-
ences between therapist-led and self-guided exercise
groups [26, 31, 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 ther-
apy arms but not the individual physiotherapy arm [31],
the group differences were not significant.

Components of interventions

Analysing the interventions using the PRISMS Self-Man-
agement taxonomy, it is clear that most interventions are
complex, multi-component, targeting different aspects
of self-management. Table 5 illustrates the self-manage-
ment components of the interventions that were associ-
ated with improvements in QoL, wellbeing or function,
either compared to controls (4 studies — indicated by *)
or pre-post intervention evaluation (9 studies). Table 6
shows the components of the interventions that did not
demonstrate improvements in these outcomes. Interven-
tions that were reported to be effective included differ-
ent combinations of components. However, components
that appear more frequently in interventions resulting
in improvement than in those that do not are: informa-
tion about resources; training or rehearsing psychologi-
cal strategies; social support; and lifestyle advice and
support.

Intervention evaluations by participants (question-
naires and/or interviews) do not identify clinically
effective components but offer insight to well-received
components. One report identified the topic of ‘stress
management’ as the most highly rated session. Six eval-
uations specifically highlighted social or peer support
aspects, such as sharing of experiences, as being par-
ticularly beneficial [25, 29, 36, 37, 41, 59]. Evaluation of
the physical activity tracker with online support group
identified peer support as a mechanism for behaviour
change [52].

One of the four positive RCTs included caregiver par-
ticipation in the intervention, finding positive impacts
on caregiver outcomes. Four of the 10 studies showing
improvements in QoL or function following the interven-
tion for the person with Parkinson’s disease, compared
to two of the 10 that did not find such improvement,
included caregivers in the intervention.
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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
Fig. 2, shows the pooled data for QoL outcomes for four
RCTs of self-management education and training pro-
grammes. 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 standardised mean difference (Hedges g)
of —0.17 (—0.56, 0.21) suggests a possible small benefit
from interventions, but there is no statistical evidence
to confirm this (p =0.38). The I* value of 68% suggests a
relatively high level of heterogeneity between the studies.
By the GRADE approach, the certainty of the evidence is
deemed “very low” (for the Evidence Profile, see Addi-
tional file 5).

Three non-randomised trials of category (i) interven-
tions with similar outcomes were not suitable for inclu-
sion due to baseline imbalance in scores, which was
adjusted for in the papers but did not provide insufficient
information to adjust for in meta-analysis. Interventions
in other categories could not be synthesised quantita-
tively as they used different therapies and targeted differ-
ent clinical aspects of Parkinson’s disease.

Discussion
Effectiveness of interventions
Overall, there is a paucity of studies of high quality ran-
domised controlled trials of self-management in Par-
kinson’s disease. Most of the identified studies are small
and of low quality. The variable applications of self-man-
agement concepts confer heterogeneity of study aims,
content and outcome measures. This is consistent with
findings of the previous review of self-management inter-
ventions in Parkinson’s disease [9], although even more
apparent in our review given the broader definition used.
Meta-analysis of the few interventions with similar
content, target and outcomes did not show a signifi-
cant effect on QoL compared to the control group for
self-management education and training programmes.
Amongst the other studies using a control group, sig-
nificant improvements in QoL were reported with self-
management training with CBT [22], MDT rehabilitation
[35], and self-guided exercise [40]. However, across the
whole selection of controlled studies identified, this was
not a consistent finding. Many studies did not use QoL,
wellbeing or functional outcomes as primary outcomes
which may account for some of the negative results. One
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Intervention Control Hedges's g Weight

Study N Mean SD N Mean SD with 95% CI (%)
Navarta-Sanchez 51 204 148 59 17.0 129 —— 0.24[-0.13, 0.62] 2838
A'Campo 29 31 78 28 18 6.7 —— -0.66[-1.18, -0.13] 22.7
Pearl-Kraus 9 257 166 12 319 134 0 -0.40[-1.24, 0.44] 13.7
Montgomery 140 410 21.3 150 435 245 R = -0.11[-0.34, 0.12] 34.7
Overall ~— -0.17[-0.56, 0.21)
Heterogeneity: T° = 0.10, I = 68.49%, H’ = 3.17

Testof 6 =0:z=-0.88, p=0.38

-1.5 -1 -5 0 5
Fig. 2 Forest plot for four RCTs evaluating group-based self-management education and training programmes effect on QoL against standard care

study did show significant improvements in perceived
psychosocial impact of disease for caregivers [23].
Comparisons of baseline to post intervention assess-
ments did suggest that self-management interventions
and self-guided treatments may have positive effects on
these outcomes, including for some group-based educa-
tion and self-management programmes [29, 46, 47, 54]; a
remotely delivered individual education and self-manage-
ment programme [34]; interventions combining educa-
tion and self-management training with exercise [20, 31]
or mindfulness [37], and an integrated care model com-
bining multidisciplinary professional input, education
and self-management training [53]. Further controlled
studies on these interventions are however required.

Intervention components

Limited conclusions about specific intervention compo-
nents can be drawn due to the low quality and hetero-
geneity of evidence. There is a suggestion that inclusion
of a greater number of components, addressing a range
of aspects of self-management, may be beneficial, which
is consistent with past research for self-management in
long term conditions [7]. The majority of interventions
incorporated information about Parkinson’s disease and
its management, but not all found significant improve-
ment in outcome. Information alone does therefore
not appear sufficient to improve QoL, in keeping with
research in other conditions [7]. Components more com-
mon of interventions showing improvements (typically
pre-post rather than compared to control), but less com-
mon in interventions not showing improvement, were:
information about resources; training or rehearsing psy-
chological strategies; social support; and lifestyle advice
and support. Whilst not a specific component of self-
management, exercise was emphasised in many of these

interventions, which is well recognised to be impor-
tant in Parkinson’s disease [60]. There is notable over-
lap between these components and those identified as
important through our previous synthesis of qualitative
literature on self-management in Parkinson’s disease [14]:
(1) medication management, (2) physical exercise, (3) self-
monitoring, (4) psychological strategies, (5) maintaining
independence, (6) social engagement, and (7) knowledge
and information.

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 find significant improvements, was nota-
bly shorter than average, with only 3 sessions [28].

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 instruc-
tions, 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 disease 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 asso-
ciated with better self-efficacy which was predictive
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of better self-management in Parkinson’s disease [61].
Involvement of caregivers within self-management inter-
ventions has been postulated as a mediator of effective-
ness [9]. Whilst our findings suggest a trend to support
this, the evidence is not conclusive.

Most attrition in the studies was labelled “lost to fol-
low-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 interven-
tion — one discouraged by seeing another participant’s
condition [41], and one put off by the expectation to talk
with others about their condition [28]. These factors may
influence design of future interventions.

Strengths and limitations

The main strength of this review is the robust and repro-
ducible methodology, adhering to PRISMA guidelines,
and the broad inclusion criteria to provide a compre-
hensive review of studies in the field. 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 identified due to lack of attribution
or recognition of self-management concepts. Use of
resources like the TIDier checklist to describe interven-
tions, 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-man-
agement programme in Parkinson’s disease [58] (Korean),
one of self-catheterisation for urinary symptoms in Par-
kinson’s disease [62] (French), and one of group physio-
therapy [63] (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.
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Conclusion

Despite the increasing interest in the topic of self-man-
agement in Parkinson’s disease, there are insufficient
high quality RCTs in this field to draw firm 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 previ-
ously recognised key components of education, goal set-
ting, and problem solving were common, they did not
distinguish effectiveness. Components that were more
common in interventions associated with improve-
ments 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 relat-
ing to specific self-management skills or self-manage-
ment of specific clinical features or treatments do show
promise for improving the targeted feature, but the sig-
nificance 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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