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Abstract
Objective: Physical activity in people with stroke remains low despite considerable research. This over-
view aimed to provide high-level synthesis and aid clinical decision-making. The Capability, Opportunity,
Motivation-Behaviour (COM-B) model was used to classify interventions to understand which compo-
nents improve physical activity behaviour in people with stroke.
Data Sources: CINAHL, Cochrane Database, MEDLINE, PEDro, PsychINFO, SPORTDiscus
Review Methods: A systematic search was conducted (November 2023) to identify reviews of interven-
tions to improve physical activity in people with stroke. Results were screened and assessed for eligibility.
Participant characteristics, intervention classification using COM-B, and effect of intervention were
extracted. Quality was assessed using AMSTAR2, and Corrected Cover Analysis for study overlap.
Narrative synthesis was used to understand components of interventions to improve physical activity
behaviour.
Results: 1801 references were screened and 29 full-text references assessed for eligibility. Twenty reviews
were included. Quality ranged from critically low (n=3) to high (n=10). Study overlap calculated using
corrected cover area indicated slight overlap (0.028) and minimal reporting bias.

The majority of participants were mobile with mild stroke and community dwelling. Twenty-three inter-
ventions were classified using COM-B. Three of twelve interventions classified to one aspect of the COM-
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B were effective. Fourteen of sixteen effective interventions combined at least two COM-B elements, ten

of these combined capability and motivation.

Conclusion: Interventions including at least two elements of the COM-B are most likely to improve phys-
ical activity in mobile stroke survivors. Further research is needed to understand physical activity behav-

iour in those with moderate to severe stroke.
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Introduction

Exercise has been found to be at least as effective
as drug interventions in secondary prevention
after stroke,' and physical activity is associated
with improved functional recovery, cognition and
mood.? Guidelines recommend physical activity
promotion should be part of stroke recovery pro-
grammes” but studies show that physical activity
in people with stroke remains low.’

The Capability, Opportunity and Motivation
Behaviour model (COM-B) is a theoretical
framework to understand and support behaviour
change® (Figure 1). In a healthy population, and
in people with long-term conditions, the COM-B
can predict physical activity, with capability a
strong predictor of moderate to vigorous physical
activity but some uncertainty about the influence
of opportunity and motivation.>~” Given the hetero-
geneity of physical activity interventions after
stroke,® the COM-B may provide a useful frame-
work to understand which components are required
for physical activity behaviour change.

There are a large number of reviews of interven-
tions for physical activity after stroke. An overview
provides the means to understand what high-level
components are important in supporting people
with stroke to be more physically active, and gain
an understanding of the context of current literature
and areas requiring further clarity.’”

The aim of this overview is to synthesise
reviews of interventions to improve physical activ-
ity following stroke. It will seek to classify inter-
vention content according to the COM-B model

and describe the impact of content on outcomes.
In addition, it will describe the characteristics of
participants recruited to understand how best to
focus physical activity interventions in clinical
practice and understand gaps in current evidence
base.

Methods

This overview was designed with reference to the
Cochrane guidelines for overviews of reviews,'
registered on Prospero (CRD42021268313) and
reported considering PRIOR guidelines.''

Six databases (MEDLINE, CINAHL, Cochrane
Database, PsychINFO, SPORTDiscus, PEDro)
were searched (January 2022, updated November
2023) using terms for stroke and physical activity,
and limited to systematic reviews (supplementary
appendix).

Reviews were eligible if they were systematic,
included participants with stroke (with data
reported separately for stroke if a sub population),
interventions were to improve physical activity or
reduce sedentary behaviour (not limited to rando-
mised control trials), and outcomes included phys-
ical activity or sedentary behaviour. Non-English
language reviews were excluded.

Search results were managed using Rayaan'?
which identified and removed duplicates prior to
screening. All titles and abstracts were screened
by SP and an additional reviewer (CW, HG, ED,
EB or JM) against the eligibility criteria.

A data extraction table was developed and
piloted with four reviews to ensure data was
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extracted as expected. The table included items on
review characteristics, quality assessment using
AMSTAR2" and intervention description to
enable classification to the COM-B model.*
Classification of interventions to capability, oppor-
tunity or motivation was determined using the defi-
nitions outlined by Michie et al.* (Figure 1) and
were described as using one, two or all three ele-
ments of the model. SP and an additional independ-
ent reviewer (HG, ED, CW, EB or JM) extracted
data using the finalised extraction table from all
included reviews.

In both screening and data extraction, where dis-
crepancy occurred, consensus was achieved
through discussion and a third reviewer consulted
if necessary.

Corrected Cover Area was used to determine
reporting bias due to inclusion of individual
studies in more than one review.'* Corrected
cover area was defined as 0-5 (slight), 610 (mod-
erate), 11-15 (high overlap) and >15 (very high).

Narrative synthesis described participant charac-
teristics, interventions, outcomes and findings on
the efficacy of interventions. COM-B was used to
classify outcome according to intervention compo-
nents (see Figure 1).

Results

The search identified 1801 papers. After removal of
duplicates and non-English papers, 1360 titles and
abstracts were screened. Eligibility was assessed in
29 full text systematic reviews and 20 included
(Figure 2). Of the nine reviews excluded, six did
not report physical activity outcomes' 2" and
three were concerned with factors affecting phys-
ical activity not interventions.>'>* The included
reviews were published between 2011 and 2023,
and reported on 252 studies in 260 papers pub-
lished between 1990 and 2023. In total, the
studies included over 22350 participants (two
reviews did not report number of participants®*2°).

Capability

Motivation | .| Behaviour
Opportunity
COM-B element Definition

Capability

The individual’s psychological and physical capacity to engage in the activity
concerned. It includes having the necessary knowledge and skills.

Interventions might include focus on physical health, knowledge, habits or
ability to monitor and plan.

Opportunity

External factors that make the behaviour possible or prompt it.

environment or routine.

Interventions may focus on social support, availability of behaviour, change in

Motivation

All brain processes that energise and direct behaviour, not just goals and
conscious decision-making. Includes habitual processes, emotional responding,
and analytical decision-making.

and intention setting.

Interventions may include goal setting, health coaching, behavioural control

Figure I. COM-B model of behaviour change.**
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Figure 2. PRISMA flowchart.

26-35

Ten reviews were high quality, two moder-
ate,’*7  three low*®™® and five critically
Jow?425:41-43 (supplemental table 2). Nine included

25,28,31,32,35,38,41,42,44
28,31,32,35

a meta-analysis, of these four
were high quality, one moderate
quality,** one low quality®® and three critically
low quality.2>4!42

Fifteen reviews included randomised trials only;
the remaining five included a mixture of study
designs of interventional studies.>****"4%% Fifteen
reviews were of interventions to change physical
activity, one included physical activity and sedentary
behaviour®® and one sedentary behaviour.*>

Although 49 studies were included in more than
one systematic review, there was only slight overlap.
Corrected cover area was 0.02762. Corrected cover
area for reviews of similar intervention was calculated
and the intervention type with most overlap was

lifestyle interventions (0.07386) indicting slight
overlap (Supplemental Tables 3 and 4).

Review Characteristics (Table 1)

Eleven reviews included adults with first or recurrent
stroke, eight included participants with stroke and
transient ischaemic attack and one with participants
with non-degenerative acquired brain injury.*®

In five reviews a lack of primary data limited
ability to report participant characteris-
tics>**22%3842 and in four reviews participant char-
acteristics could not be assertained.>*%>!** Age
ranged from 36.9 to 91 years (reported in 14
reviews), time since stroke was 3.6 days to 25
years (reported in nine reviews).

No reviews specified stroke severity within their
inclusion criteria. Eight reviews reported stroke
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(Continued)

Table I.

Intervention (PA

Comparison

Physical activity)

Types of studies, no.

Author (year),
country of
publication

Outcome

(UC =Usual

Sedentary

behaviour)

(SB

studies (no. participants),

study dates

measures

Care)

Setting

Population

Measures of risk

Self-management Not reported

RCTs, 14, 2004-2014  Adults (18+) Not reported

Sakakibara

factor control
including

interventions to
improve stroke

risk factors

with stroke
or TIA

et al.

(2017),

those related
to PA

Canada

severity in included studies, all of which included
only participants with mild to moderate stroke.

Six reviews specifically included studies of
community-based interventions,?*27-%-36:42:43
seven included community or in-patient
studies,?*1733233839 and seven did not specify
Setﬁng.25,26,30,34,40,41,44

There was a large variety in interventions
(Table 2). Most were complex interventions with
more than one component. Eleven reviews
described behaviour change theory behind inter-
ventions 24-26:32.33.35.363841.43.44  “1po COM-B
framework was mnot specifically mentioned.
Twenty-three different intervention types were
described across the reviews, 11 were classified
as capability, 8 as opportunity and 15 as motivation
(interventions may incorporate more than one clas-
sification). Two reviews could not be classified
according to the COM-B due to intervention het-
erogeneity,’®>° and therefore not included in
COM-B analysis.

Primary outcomes varied across reviews.
Measures of physical activity were the primary
outcome in 13 reviews. These were predominantly
accelerometry or validated self-report measures of
physical activity. Four reviews focused on second-
ary prevention and used changes in risk behaviour
(including physical activity) as secondary out-
comes. ¥4 The majority of reviews used
wide inclusion of any measure demonstrating
change in physical activity (or sedentary behav-
iour**??). One review specified that outcomes
should specifically relate to participation in activ-
ity.”® Time to follow up ranged between interven-
tion end and two years. Three reviews reported
positive results at 2 years following lifestyle inter-
ventions focused on physical activity.>>*%43

Effect of COM-B Classification (Table 2)

Three of 12 interventions incorporating only one
aspect of the COM-B (capability, opportunity or
motivation) were effective.”’’>*** These were
supervised strengthening (capability), exercise on
prescription and tailored exercise (opportunity).
Fourteen of 17 interventions were found effective
when two aspects of the COM-B were
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Table 2. (Continued)

behaviour change technique) SMD (95% confidence interval)

Intervention (BCT

AMSTAR

rating

Not shown to be effective

Effective

Time to follow up

Author, year

Capability — Opportunity — Motivation

Jones et al., 2015

Self-management with PA focus

6 months

Moderate

Education — Exercise - Motivation

3 months

Ciritically

Kringle et al., 2020

0.62, P<0.05

IRCT (Cohen’s d

Low

incorporated; ten of these were a combination of
capability and motivation,>+26-31:33-34.38.40.41.43
three combined opportunity and motivation®*>**
and one combined capability and opportunity.**
Two interventions incorporated capability, oppor-
tunity and motivation and were effective.**~°

Capability - Three capability intervention types
were synthesised from two reviews.’>*’ Aerobic
training with education,® and aerobic training®’
were reported to be ineffective. Only a programme
of supervised strengthening and conditioning was
found to be effective in increasing physical activity
time.”?

Opportunity - Six opportunity interventions were
synthesised from six reviews,?*?7-28334344 thege
were supervised tailored home exercises,** commu-
nity walking practice,”® and exercise interven-
tions.>*27-*>** The exercise interventions provided
opportunity to exercise, rather than specific focus
on improving a person’s ability (capability) to be
more active. Only the supervised tailored home
exercises were effective in improving amount of
physical activity. Provision of exercise or walking
practice alone were ineffective in three reviews.
Three reviews*>>>** included meta-analysis and
found no pooled significant effect.

Motivation — Three motivation interventions
were reported from three reviews. Two reviewed
activity —monitor feedback interventions*~°
neither reported a positive effect. The third review
included one randomised control trial of a behav-
iour change intervention with no effect.*

Capability  and  Motivation -  Twelve
intervention types combining capability and
motivation  were  synthesised from ten
reviews, 2+ 26-3133.3438.404143 Tep of these were
effective, all consisted of a combination of tailored
education and behavioural change techniques
focused on physical activity. The two ineffective
intervention syntheses**® were both general life-
style interventions, not specific to improving phys-
ical activity. Three reviews included meta-analysis
for capability and motivation interventions, all
reported significant effects.?>~'-**

Opportunity and Motivation - Three reviews
synthesised interventions consisting of exercise
and behavioural change techniques.”**>** These
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were found effective where specifically focused on
physical activity, but not when interventions were
more generalised.?* In two reviews, sub-group ana-
lysis of interventions combining exercise and behav-
iour change techniques found that these were more
effective (Standard Mean Difference: 0.31, 0.27)
than those with exercise alone (—0.03, 0.19).>>*

Capability and Opportunity — One review”'
synthesised exercise and education interventions and
concluded a positive effect on daily physical activity.

Capability, Opportunity and Motivation — Two
intervention syntheses incorporating capability,
opportunity and motivation were reported as effect-
ive. One used a combination of exercise, education
and behavioural change techniques®* and the other
a self-management programme with specific focus
on physical activity.>®

Discussion

This high-level synthesis suggests evidence best sup-
ports interventions combining at least two elements of
the COM-B to improve physical activity behaviour
after stroke. The majority of evidence was from
adults with mild stroke living in the community.
Reviews were of varying quality, overlap of studies
was slight, indicating minimal reporting bias.

The combination of capability and motivation
was most frequently evaluated in reviews. Ten of
twelve interventions synthesised from ten reviews
found this combination to be effective. This is consist-
ent with the predictive validity of the COM-B that
capability and motivation are key drivers for moder-
ate to vigorous physical activity in healthy adults.’
Capability was predominantly addressed through
education on importance of physical activity and
incorporating it into general routine**>'?3-84143
Education was effective in combination with goal
setting and social support (motivation and opportun-
ity) to impact physical activity behaviour.?****!
While opportunity was the most frequently evaluated
single aspect intervention, it was least frequently com-
bined. Where opportunity was combined with
COM-B aspects, interventions were found to be
effective in 6 out of 7 syntheses.

Seven interventions not found to be effective
provided a form of training or exercise, using

only one aspect of COM-B (capability or opportun-
ity). It may be that these interventions did not
provide a meaningful form of activity, therefore
limiting sustainable behaviour change.* This may
also be reflected where general lifestyle interven-
tions were not found to be effective compared to
lifestyle interventions focused on physical activity
which were all effective.’*®

In the adult population, behaviour change inter-
ventions involving motivation, such as goal setting
are thought to be more effective than cognitive cap-
ability interventions such as education.*® Where
better understanding is needed due to an ongoing
health condition, education as part of a behaviour
change intervention can be helpful where activity
is known to have a positive outcome on the
impact of a condition.*®

There may be potential to influence behaviours as
people gain understanding of long-term health con-
ditions.*” A recent qualitative study of stroke survi-
vors and their carers suggested education regarding
physical activity including safety and risk, were
important factors influencing physical activity early
after stroke.*® Only nine reviews in this overview
reported time since stroke. Education timing may
be fundamental when tailoring behaviour change
interventions to address barriers such as fear of
recurrent stroke,”**> and maximise opportunity of
‘teachable moments’ when the individual may be
most receptive to health behaviour advice or risk
reducing behaviours.’

The nature of overview reviews, combined
with  heterogeneity of interventions, limits
insights that can be gained regarding specific compo-
nents of interventions. It is possible that interventions
containing one element of the COM-B were not
found to be effective due to reasons beyond the
COM-B model. One high-quality review found
supervised strengthening (capability) to be effective
with 3-6 month follow up but we were unable to
find any consistent differences in synthesis of inter-
ventions with only one component which would
otherwise explain this finding.

Our results indicate that interventions using
behaviour change techniques specifically focused
on physical activity alongside education or exercise
improve physical activity.****>*3> Two reviews in
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our overview>**® included interventions with all

three elements of the COM-B. Whilst this may be
optimal, we did not find it essential to improve
physical activity behaviour. Given limited
resources in healthcare, interventions need to be
cost effective. No review in this overview consid-
ered cost effectiveness.

Findings of this overview highlight scarcity of
evidence to inform how best to support physical
activity in those with more severe symptoms fol-
lowing stroke. The impact of impairments such as
cognition, fatigue or mood were not reflected in
this literature. Stroke survivors’ report fatigue,
communication impairment and mood as barriers
to participation in physical activity,** and a correl-
ation between fatigue and physical activity has
been observed.”® While our results support the tai-
loring of interventions to improve physical activity
behaviour, the evidence base is largely limited to
those with mild stroke and focuses on impact of
physical impairments.

In interpreting results of this overview, it is
important to consider the limitation of high-level
synthesis. Included reviews had varied inclusion
criteria, broad ranging intervention definitions,
and a variety of outcome measures. Bias caused
by inclusion of the same studies in multiple
reviews is a concern in overview reviews.'* The
included reviews contained 173 different studies
with a wide variety of interventions. We had low
overlap between reviews of studies, and heterogen-
eity of the reviews included supported our synthesis
according to COM-B components.

Quality of the evidence included varied and was
not evaluated in some reviews. Interventions are
complex and may not always be most appropriate
for investigation using randomised controlled
trials®' and we did not limit inclusion to rando-
mised controlled trials. Whilst this has implications
for risk of bias, 15 out of the 20 reviews in this
overview only included randomised controlled
trials.

The COM-B has been used to develop rehabili-
tation interventions after stroke>>> but this is the
first time it has been used as a framework for syn-
thesis of intervention components. Whilst other
models provide more detailed frameworks to

understand interventions, the broad categories of
the COM-B enabled synthesis of intervention com-
ponents related to behaviour change. It is important
to consider that components will interact to influ-
ence behaviour. Overlap in capability, motivation,
opportunity will exist in interventions and when
classifying at review level.

This overview demonstrated that at least two ele-
ments of the COM-B should be incorporated for a
physical activity intervention to be effective and inter-
ventions encompassing only one element risk being
futile. Our review supports incorporating capability
and motivation components when implementing
interventions to promote long-term physical activity
engagement, and highlighted the relative paucity of
evidence to support physical activity behaviour in
those with more significant disability after stroke.

Clinical messages

e At least two elements of the Capability,
Opportunity, Motivation - Behaviour
(COM-B) framework should be incorpo-
rated into physical activity interventions.

e There is still not sufficient evidence base to
understand how best to support physical
activity in those with wide-ranging impair-
ment following stroke.
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