Moore et al. Pilot and Feasibility Studies (2022) 8:197 PlIOt a nd Fe aSi blllty StU d | es
https://doi.org/10.1186/540814-022-01139-4

RESEARCH Open Access

et - : ®
Feasibility, acceptability, and fidelity i

of Physical Activity Routines After Stroke
(PARAS): a multifaceted behaviour

change intervention targeting free-living
physical activity and sedentary behaviour
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Abstract

Background: Low levels of habitual physical activity and high levels of sedentary behaviour are commonly observed
post-stroke. We aimed to assess the feasibility, acceptability and fidelity of a multifaceted, theory- and evidence-
informed supported self-management intervention targeting physical activity and sedentary behaviour after stroke:
Physical Activity Routines After Stroke (PARAS).

Methods: Adult stroke survivors and healthcare professionals were recruited from North East England stroke services.
Stroke survivor physical activity and sedentary behaviour were targeted by a self-management behavioural interven-
tion supported by healthcare professionals trained in intervention delivery. The main outcomes were protocol and
intervention acceptability and feasibility and fidelity of intervention delivery.

Results: Eleven healthcare professionals (9 physiotherapists; 2 occupational therapists) participated in the study.
Stroke survivor recruitment was lower than anticipated (19 versus target of up to 35). The healthcare professional
training programme was feasible, with fidelity assessment of delivery supporting this finding. Data completeness
was acceptable according to a priori criteria (>60%), except for stroke survivor questionnaire return rate (59%) and
interview uptake (52%). No serious adverse events occurred. Healthcare professionals and stroke survivors perceived
intervention delivery to be feasible and acceptable with minor modifications highlighted including the potential for
earlier delivery in the stroke pathway.

Conclusions: The study protocol and intervention delivery were feasible and acceptable to stroke survivors and
healthcare professionals with modifications required before large-scale evaluation.
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Feasibility study

Key messages about feasibility

+ The feasibility of delivering a multifaceted behaviour
change intervention supporting stroke survivors to
engage in habitual physical activity and reduce sed-
entary behaviour over the long-term has not been
established.

+ The key feasibility findings of this study are that the
study protocol and intervention delivery were feasi-
ble and acceptable to stroke survivors and healthcare
professionals.

+ Implications of study findings for the main study
design are minor intervention modifications are
required including streamlining processes and the
potential for earlier delivery in the stroke path-
way, and minor protocol amendments are required
including improved methods for questionnaire data
collection.

Background

Physical inactivity and high levels of sedentary behaviour
are common after stroke, regardless of disability [1, 2].
Targeting improvements in these behaviours can improve
health outcomes and quality of life and reduce mortal-
ity [3-5]. How to optimally support stroke survivors to
engage in habitual physical activity, and reduce sedentary
behaviour over the long-term, has yet to be established
[6]. Promising components of interventions targeting
physical activity after stroke have been identified; how-
ever, a lack of explicit reference to theory and incomplete
descriptions of active intervention ingredients impede
replication and implementation [7].

We previously conducted multi-phase intervention
development work to identify the optimal mode, form
and content of an intervention targeting physical activ-
ity and sedentary behaviour after stroke [8]. This involved
the application of a structured development process in
accordance with the Medical Research Council (MRC)
Framework for the Development and Evaluation of
Complex Interventions [7, 9]. The developmental pro-
cess included a systematic review [6], qualitative focus
group study and co-design work with healthcare pro-
fessionals (HCPs), stroke survivors and informal car-
ers. Intervention mapping was used to guide the stages
of development [10]. This approach has been used to
develop interventions that target physical activity behav-
iour in a range of long-term health conditions [11]. Our

previous development work culminated in a prototype
multi-faceted intervention: Physical Activity Routines
After Stroke (PARAS). The aim of the current study was
to determine the feasibility of the study protocol and the
feasibility and acceptability of the PARAS intervention
to inform amendments prior to conducting a larger scale
evaluation, if appropriate.

Study objectives

The study objectives were (1) to assess the feasibil-
ity of delivering the study protocol in terms of recruit-
ment and retention, HCP training programme feasibility
and fidelity of intervention delivery, data completeness
and patient safety and (2) to determine the feasibility
and acceptability of PARAS intervention delivery from
the perspectives of stroke survivors and healthcare
professionals.

Materials and methods
Specific details of the PARAS study protocol have been
described previously [12] and are summarised below.

Study design

A multi-centre, single arm, feasibility study was con-
ducted. No changes were made to the methodology
reported in our study protocol [12] prior to or after
study commencement. A favourable ethical opinion was
granted by North East-Tyne and Wear South Research
Ethics Committee (Ref 18/NE/0255). The study was con-
ducted in accordance with the Declaration of Helsinki.
The study was registered on 24/10/2018 (ISRCTN3551
6780).

Participants
Eligibility criteria

HCPs HCPs working in community or outpatient
stroke NHS rehabilitation services, who were willing to
undertake PARAS intervention training and delivery and
complete study outcome assessments, were eligible to
participate.

Stroke survivors Adult stroke survivors receiving com-
munity or outpatient rehabilitation in the study catch-
ment area with agreed (either by stroke survivor or HCP)
capacity, capability and likely benefit from a supported
self-management programme targeting physical activ-
ity or sedentary behaviour were eligible. Stroke survivors
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who had contraindications to physical activity or had
been advised by their GP or consultant to avoid increas-
ing their physical activity levels, were excluded.

Study setting
The setting of the study was in NHS community and out-
patient stroke services in the North East of England.

Identification and consent

HCPs 'Three stroke rehabilitation departments in the
North East of England were approached by the research
team to participate. Members of the research team vis-
ited each department providing a verbal overview of the
study and written information. Following the meetings,
the departments discussed which members of their teams
would be appropriately placed/willing to take part in the
study. The individual HCPs identified were each given an
information sheet and asked to provide informed written
consent to participate.

Stroke survivors Stroke survivors were identified by
members of the stroke rehabilitation teams or clini-
cal trial officers who discussed the study and provided
an information sheet. A minimum of 24 h was given to
consider participation and ask questions before written
informed consent was obtained.

Sample size

The sample size was selected to allow adequate inter-
vention testing within the constraints of local resources.
We aimed to recruit up to 35 stroke survivors with refer-
ence to published guidelines on sample size for feasibility
studies [13] and up to 12 HCPs.

PARAS intervention

PARAS is a theory and evidence-informed multi-faceted
intervention, targeting HCP consultation behaviour and
stroke survivor physical activity and sedentary behav-
iour. Intervention mapping was used as a framework for
intervention development and is described in detail in a
previously published paper [8]. The APEASE criterion:
affordability, practicability, effectiveness and cost-effective-
ness, acceptability, side effects/safety and equity [14] were
applied to the intervention design to facilitate intervention
implementation.

HCP component The HCP component of the PARAS
intervention targeted consultation behaviour via face-
to-face training, a manual and provision of one-to-one
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feedback on intervention delivery. The face-to-face train-
ing was delivered to HCPs over one half day by SAM
and DF. Training was provided detailing the study back-
ground and rationale and targeting knowledge and skills
acquisition for intervention delivery. The latter involved
training on the use of brief motivational techniques to
support intervention delivery. These techniques included
open questions, affirmation, reflection and summarising.

Training was followed-up by provision of a manual. Each
HCP delivered the intervention to two stroke survivors.
The study research team then listened to audio-record-
ings of this intervention delivery, and with reference to a
checklist of intervention content, a record was made of
the presence and absence of behavioural content. This
record was used to provide feedback to the HCP before
they delivered the intervention to the next participant.

Stroke survivor component The stroke survivor compo-
nent of the PARAS intervention was a theory- and- evi-
dence informed supported self-management intervention
(supported by a HCP). PARAS was delivered in com-
munity or outpatient settings, with timing of delivery,
session length and frequency of HCP contacts based on
individual need. A minimum frequency of interven-
tion delivery to each participating stroke survivor was
two HCP supported sessions (baseline and review), and
there was no maximum number of sessions. The baseline
consultation took place face-to-face, with reviews either
face-to-face or by telephone.

During the baseline consultation, a HCP supported the
stroke survivor to work through a number of intervention
components e.g. goal-setting, action planning and coping
planning. The stroke survivor was provided with a work-
book to support this process. The HCP also provided the
stroke survivor with several tools, selected based on indi-
vidual need e.g., self-monitoring tools.

A time to conduct a follow-up review session was agreed
with the HCP and stroke survivor. The aim of the ses-
sion was to review goals, provide feedback and receive
support to identify and overcome barriers to achieve an
increase in physical activity or decrease sedentary behav-
iour, respectively. Brief motivational techniques were
used to enable the consultation.

All the components and tools used in the HCP and stroke
survivor components of the PARAS intervention can be
viewed in Fig. 1
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Fig. 1 PARAS intervention components and tools

Repeat if new goal required

OPEN QUESTIONS-AFFIRMATIONS-
REFLECTIONS-SUMMARISING

Data collection

To characterise the cohort and inform a future larger
scale evaluation of the PARAS intervention, the following
data were collected at baseline:

HCPs Sex, profession, employment status (full-time/
part-time), working pattern (static/rotational), number of
years qualified and number of years specialising in stroke.

Stroke survivors Sex, age, occupation pre-stroke, cur-
rent work status (e.g. working full-time, retired, regis-
tered sick or disabled), marital status, education, stroke
type and subtype, time since stroke and any assistive
device used.

To determine the feasibility of the study protocol and
the feasibility and acceptability of the PARAS interven-
tion the following data were collected:

Case report form Recruitment (number of patients
screened for eligibility, deemed eligible and number
consented) and retention rates (number of participants
completing baseline and review consultations), inter-
vention delivery (duration of contact (minutes), time
between baseline and review consultation (days), mode
of intervention delivery (face-to-face or telephone),
components of intervention that were personalised (e.g.
self-monitoring method, type of social support, physi-
cal activity or sedentary behaviour option selected) and
goal achievement (i.e. achieved target behaviour and/
or outcome depending on goal). The scores for the fol-
lowing outcomes were collected during the baseline
and review consultations: Rivermead Mobility Index

[15], Warwick-Edinburgh Well-being Scale [16] and
Fatigue Assessment Scale [17]. Any new medical prob-
lems or serious adverse events were recorded during
appointments.

Questionnaire HCPs completed a pre- and post-
training questionnaire to assess attitudes and skills with
regards to physical activity and sedentary behaviour
post-stroke and reactions to the training. HCPs and
stroke survivors both completed a post-study question-
naire on the study protocol and the PARAS intervention
(See Supplementary materials Appendix C and D). Each
questionnaire presented several statements that captured
responses using a series of Likert scales and open ques-
tions with free text response boxes.

Interview At the point of recruitment, stroke survi-
vors were asked if they would provide their consent to
an interview after receipt of the PARAS intervention.
Interviews were conducted in their homes by the study
lead (SAM). A semi-structured interview topic guide was
used to guide the discussion (Supplementary materials,
Appendix A). Following conduct of the first two inter-
views, the topic guide was modified, where appropriate
to explore issues that emerged as salient e.g. differentiat-
ing the PARAS intervention from usual care. All inter-
views were audio-recorded, transcribed verbatim by a
professional company and data analysed using thematic
analysis [18].

Focus group discussions HCPs were invited to take
part in a focus group discussion at the end of the study
(October 2019) to explore views on the feasibility and
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acceptability of PARAS. A semi-structured topic guide
was used to guide discussion (Supplementary materials,
Appendix B). The focus group was facilitated by the lead
researcher (SAM) and two health psychologists (PM and
KA).

Fidelity assessment Delivery of the PARAS interven-
tion was audio-recorded by participating HCPs to enable
feedback on intervention delivery by the research team
for training purposes but also to measure fidelity of deliv-
ery assessment. The audio-recordings were transcribed,
and findings triangulated with written notes on interven-
tion delivery maintained by HCPs.

Progression criteria Progression criteria were set prior
to study delivery in accordance with a traffic light system
described by Avery et al. [19]. The criteria aimed to deter-
mine whether the intervention and outcome assessments
could be delivered/conducted faithfully, with reference to
the study protocol. Minor amendments to delivery indi-
cated progression to the next stage of study with/without
minor adaptation (green) moderate adaptation (amber)
or significant (red) adaptation. See Table 1 for a summary
of progression criteria.

Data analysis

To determine the feasibility of the study protocol and
the feasibility and acceptability of the PARAS interven-
tion mixed methodology was applied. Quantitative and
qualitative data were combined to aid interpretation of
findings in relation to progression criteria. Quantitative
data enabled description of study cohort and analysis
compared to numerical progression criteria (e.g. recruit-
ment rate), whereas qualitative data were used to identify
themes in relation to progression criteria.

Quantitative analysis Data were described and sum-
marised using appropriate summary statistics. The dis-
tribution of nominal and ordinal data was described
using frequencies and percentages. The ratio data were
summarised using appropriate measures of central ten-
dency (e.g. mean) and dispersion (standard deviation and
range).

Qualitative analysis Two researchers (SAM and SJ)
independently read, re-read and assigned codes to the
focus group transcript and the first four stroke survivor
interview transcripts using a framework of a priori and
emergent coding. Any disparity between coders was dis-
cussed to resolve differences in interpretation. SAM ana-
lysed the subsequent four interview transcripts, and the
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final interview transcript was independently analysed by
both SAM and SJ. Common themes were subsequently
established. Analyses of data were also discussed during
regular meetings with the wider research team to identify
areas for closer inspection and to enhance analysis and
interpretation. Responses to open questions in question-
naires were reviewed following analyses of interview and
focus group data to establish any new emergent themes.
Themes (T) and subthemes (ST) were supported with
verbatim quotes to provide context and enable readers to
establish credibility of our findings.

Fidelity analysis SAM coded all consultation tran-
scripts to assess PARAS intervention delivery using a
standardised intervention content checklist. Consulta-
tions were coded for delivery of key intervention com-
ponents, including behaviour change techniques (BCTs)
and brief motivational techniques. SAM completed train-
ing to identify and code BCTs using the BCT Taxonomy
Version 1 [20] to facilitate this process. The four coding
categories were ‘not appropriate, ‘not delivered; ‘deliv-
ered’ (e.g. component included but skill of delivery and
understanding not demonstrated), ‘delivered well’ (e.g.
demonstrated understanding and skill in delivery, for
example consistent and effective use of open questions by
HCP throughout the consultation). Discussion within the
research team facilitated resolution of any coding issues.

Results

Cohort characteristics

Healthcare professionals

HCPs were recruited from three stroke rehabilita-
tion services across three North East NHS Trusts.
Nine physiotherapists and two occupational therapists
agreed to participate. Ten participating HCPs were
female and one male. Eight HCPs were part-time and
three were full-time workers. All but one HCP held a
static post in stroke rehabilitation, as opposed to a
rotational post-across different clinical areas. Time
from qualification ranged from 7 to 32 years (average
16 years) and average time specialising in stroke was 13
years (range 1-26 years).

Stroke survivors

Table 2 provides an overview of the characteristics of the
stroke survivors who received a baseline PARAS inter-
vention consultation. All participants were able to walk,
but the majority required a stick (72%) with two also
requiring a wheelchair for longer distances. Scores on
the Rivermead Mobility Index at baseline ranged from 7
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Characteristic n=18
Sex: number (n) (%)
Male 14 (78)
Female 4(22)
Age (years)
Mean (standard deviation (SD)) 58(12)
Occupation pre stroke:n(%)
Managers 2011)
Professionals 6(33)
Student 1(5.5)
Clerical support workers 2(11)
Service and sales workers 3(17)
Craft and related trade workers 3(17)
Unemployed 1(5.5)
Current work status:n(%)
Retired 8 (44)
Full-time paid 2011
Registered sick/disabled 6(33)
Unemployed 1(6)
Student 1(6)
Marital status:n(%)
Single 9 (50)
Married/remarried 7 (39)
Divorced 2(11)
Education (years)
Mean (SD) 13(3)
Cerebral hemisphere affected by stroke:n(%)
Right 9 (50)
Left 6(33)
Bilateral 1(6)
Unable to verify 2011)
Stroke type:n(%)
Ischaemic 8 (44)
Intracerebral haemorrhage 8 (44)
Unable to verify 2(11)
Stroke subtype:n(%)
Total anterior circulation stroke 4(22)
Partial anterior circulation stroke 2(11)
Lacunar stroke 7 (39)
Posterior circulation stroke 3(17)
Unable to verify stroke subtype 2011)

Time from stroke (months)
Mean, (SD), [range]

Rivermead Mobility Index
Mean, (SD), [range]

Use of stick:n(%)

13,(17), [2-139]

23,(8),[7-15]
13(72)
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to 15 (maximum score 15 with higher scores indicating
better mobility). Only one patient was reported to have
dysphasia.

Protocol feasibility
Recruitment and retention

HCPs The HCP recruits undertook training between
September and October 2018. None of the HCPs
dropped out during the study period. However, a pro-
portion of HCPs was more active than others in terms of
intervention delivery. One HCP delivered the interven-
tion to three stroke survivors, six to two stroke survivors,
three to one stroke survivor and one HCP did not deliver
the intervention at all. The latter HCP reported that this
was due to difficulty differentiating between usual care
procedures and the intervention to be delivered i.e. the
HCP felt they already delivered elements of the PARAS
intervention as part of their usual care service. Most
HCPs and stroke survivors did however indicate that the
PARAS intervention was different to the rehabilitation
they had previously delivered or received (T5, STA, STB,
Table 3). Two participating HCPs transferred job roles
during the study, meaning they could no longer deliver
the intervention.

Stroke survivors Recruitment of stroke survivors took
place between 18th October 2018 and 16th October
2019. Twenty-nine patients were screened against study
eligibility criteria, were eligible and were approached to
take part. Nineteen stroke survivors provided consent to
take part in the study. One participant was recruited but
did not receive the intervention as the HCP who was sup-
porting the stroke survivor moved to a different clinical
area. Of the 18 stroke survivors who received the base-
line intervention consultation, only one did not complete
the intervention (e.g. met goals and did not require fur-
ther PARAS support from the HCP). This stroke survivor
withdrew from the study during the baseline consultation
as the questioning during the Warwick-Edinburgh Men-
tal Well-Being assessment led to her becoming upset and
not wishing to continue.

HCPs at each NHS trust indicated prior to study com-
mencement that recruitment of up to five stroke survi-
vor participants by each HCP was feasible. However,
recruitment was subsequently reported as more difficult
than expected (see Table 3, Theme (T) 1 and subtheme
(ST) A, for supporting direct quotes). Reasons reported
included, patients declining to participate, study pro-
cedures i.e. whether the study was discussed/promoted
effectively to the patients by HCPs, and the time and
commitment required by HCPs to recruit patients and
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deliver the intervention (T1, STB, Table 3). Data also
indicated that HCPs’ felt uncomfortable having their ses-
sions recorded and offered the intervention to people
they perceived may engage/benefit from the interven-
tion e.g. higher level, more motivated patients (T1, STC,
Table 3). HCP questionnaire results also revealed that
two HCPs changed job role during the study limiting
their ability to recruit patients and deliver the PARAS
intervention.

HCP training programme feasibility and fidelity of delivery
Eleven HCPs completed face-to-face training before
delivering the PARAS intervention. Feedback on inter-
vention delivery was provided after HCPs had delivered
the intervention to two stroke survivors, therefore only
seven HCPs received feedback.

Findings from the HCP pre- and post-training atti-
tudes, skills and reactions questionnaires, and views
on the study protocol are presented in Supplemen-
tary materials Appendix C. All HCPs reported enjoy-
ing the training, 9/10 responders (90%) reported that
it provided them with intervention delivery knowledge
and skills, and 7/10 (70%) reported they would rec-
ommend the training to other HCPs (30% were unde-
cided). During focus group discussion, HCPs reported
the training was ‘good’ and ‘useful’ and increased their
consultation skills (T2, STA, Table 3). They reported
that additional training on how to use open ques-
tions and motivate/engage stroke survivors, particu-
larly those with more marked impairment, would have
been useful (T2, STA, Table 3). Feedback received on
PARAS intervention delivery was reported to improve
delivery (T2, STB, Table 3); however, most HCPs were
uncomfortable audio-recording their consultations
(T2, STC, Table 3).

Receipt of training and delivery of PARAS led to
improvements in self-reported knowledge and skills
development in two key areas: brief motivational tech-
niques, including the use of open questions, and how to
support identification of barriers and problem-solving in
a constructive meaningful way (T2, STA, Table 3).

Fidelity of intervention delivery

Findings relating to delivery of intervention compo-
nents and behaviour change techniques (data generated
from audio-recordings intervention delivery) are pre-
sented in Table 4. In summary, most intervention com-
ponents were ‘delivered’ or ‘delivered well’ according to
pre-specified criteria (see the “Materials and methods”
section). Only one HCP recruited the required number
of participants to receive feedback and act on the feed-
back provided whilst supporting another stroke survivor

Page 13 of 20

participant. Following the receipt of feedback, elements
that were ‘not delivered’ or were ‘delivered’ rather than
‘delivered well, were improved upon, with all intervention
components being ‘well delivered’

Data completeness

Case-report forms (CRFs) There were no missing data
on CRFs at baseline. At review, all CRF data were complete
except for scores for Rivermead Mobility Index; Warwick-
Edinburgh Well-being Scale and Fatigue Assessment Scale
for one stroke survivor which were left blank with no
explanation provided.

Questionnaires, interviews, and focus group All
participating HCPs completed pre-training question-
naires 11/11 (100%), 10/11 (91%) completed post-training
questionnaires and 9/11 (82%) completed study feedback
questionnaires. Eight of the eleven (73%) HCPs took part
in the focus group discussion and one HCP who could
not attend emailed feedback for the focus group. Ten
of the seventeen (59%) stroke survivors completed the
post-study questionnaire and 9/17 (52%) took part in
interviews.

Fidelity assessment Audio-recordings of HCPs deliv-
ery of the intervention baseline consultation were con-
ducted for 16/18 participating stroke survivors and 17/18
were conducted for review sessions. Missing recordings
were due to one HCP accidently not recording the base-
line consultation, and another chose not to record any
session because they felt it would impact on therapeutic
relations.

Safety

No serious adverse events were recorded. Two adverse
events were recorded between baseline and review ses-
sions. One participant developed a pressure area on their
heel due to an ill-fitting ankle foot orthosis (AFO) (the
HCP advised the participant to pause activity, the AFO
was reviewed and replaced by an orthotist, and after the
pressure area healed, the participant went on to achieve
their goal). A second participant visited an accident and
emergency department but was not admitted and this
was unrelated to the intervention.

Feasibility of PARAS intervention delivery

The characteristics of the delivery of the PARAS stroke
survivor intervention are presented in Table 5. Walking
was the most frequently selected physical activity when
setting behavioural goals. None of the stroke survivors
opted to target a reduction in sedentary behaviour.
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Table 4 Fidelity of delivery of intervention components across stroke survivor participants where audio-recordings were available

(h=17)

Component/behaviour change technique

Not appropriate
Number of
participants (%)

Not delivered
Number of
participants (%)

Delivered
Number of
participants (%)

Delivered well
Number of
participants (%)

Intervention components delivery
Introduction to PARAS
General advice

Assessment of psychological well-being, mobility and fatigue

Discussion on benefits of moving more sitting less
Discussion on patient centred outcome

Selection of PA activity

Identification of a specific goal

Identification of a method of measurement

Use of confidence ruler

Discussion on goal relevance

Identification of a timeline

Action planning: when, where, how, when and with whom
Barrier identification

Review

Review of psychological well-being, mobility and fatigue
Review of goal achievement

Monitoring emotional consequences of goal achievement
Plan for maintenance

Behaviour change techniques

Information about health consequences

Salience of consequences

Social support (unspecified)

Instruction on how to perform behaviour

Demonstration of behaviour

Goal setting (behaviour)

Problem solving

Information about antecedents

Monitoring of emotional consequences

Information about social and environmental consequences
Social reward

Habit formation

Credible source

Action planning

Feedback on behaviour

Self-monitoring of behaviour

Delivery of brief motivational interviewing techniques
Open ended questions

Affirmation

Reflective listening

Summarising

23323

17 (100)

4(24)

10 (59)
2(12)

o
w
=

N 00 U1 @

Questionnaire responses indicated that most interven-
tion components were feasible to deliver i.e. delivery of
intervention in line with the protocol and within usual
care (supplementary materials, Appendix C and D).

However, findings generated from the qualitative data
highlighted modifications would be beneficial. Focus
group data indicated that although HCPs believed the
intervention was beneficial for patients, the delivery was
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Table 5 PARAS stroke survivor intervention delivery characteristics

Intervention delivery characteristic

HCP intervention contact time (minutes)
Mean, (Standard deviation (SD)), [range]

Total (baseline and review sessions) 108 (46), [39-238]
Baseline (n=18) 67,(33), [24-165]
Review (n=17) 41,(18),[10-73]
Time between baseline and final review (days)
Mean, (SD), [range] 48, (27) [21-119]
Delivery mode: Number (n) (%)
Baseline (n=18)
Face-to-face 18 (100)
Telephone 0(0)
Review (n=17)
Face-to-face 17 (100)
Telephone 0(0)
Self-monitoring mode:n(%)
Pedometer and diary 6 (33)
Pedometer and app 1(6)
Pedometer, app and diary 1(6)
Diary 3(17)
Diary and app 1(6)
Diary and activity tracker 4(22)
App 2011
Social support:n(%)
Spouse 7 (38.5)
Friend 7 (38.5)
Carer 1(6)
Partner 2011
No support 1(6)
PA option selected:n(%)
Walking 9(50)
Cycling 1(6)
Home exercise programme 1(6)
Tai Chi 2(11)
Golf 1(6)
Swimming 2(11)
Gym programme 1(6)
Housework 1(6)
Sedentary behaviour 0(0)
Goal achieved at first review
Yes 14 (82)
No 3(18)

time-consuming and required streamlining to enable
routine delivery (T3, STA, Table 3). To streamline the
process, HCPs suggested providing stroke survivors with
some of the information prior to the baseline consulta-
tion (T3, STA, Table 3). They also suggested having the
option of delivering PARAS earlier in the care pathway,
for example during inpatient care, to enable the develop-
ment of early self-management skills. This suggestion was
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supported by participating stroke survivors (T3, STB,
Table 3).

HCP support

Questionnaire data (Supplementary materials, Appendix
D) confirmed that all stroke survivors (100%) believed
they received good HCP support. This finding was sup-
ported by interview data (T3, STC, Table 3). However, it
was difficult to extrapolate whether this finding was in
relation to PARAS, usual care received, or a combination
of both i.e. whether inclusion of the PARAS intervention
into usual care increased satisfaction with the level of
support received.

Social support

Most stroke survivor participants were able to identify
appropriate social support from family members and
friends to achieve their behavioural goals. The excep-
tion was one participant who reported having no support
as he lived with elderly parents and was diagnosed with
agoraphobia.

Workbook and repository of physical activity options
Questionnaire findings indicated that 8/10 (80%) of par-
ticipating stroke survivors found the workbook useful
(Supplementary materials, Appendix D), and this find-
ing was supported by interview data (T3, STD, Table 3).
HCPs reported the PARAS activity repository providing
local physical activity options supported delivery of the
intervention (T2, STD, Table 3). Following delivery of the
intervention to a stroke survivor with limited community
mobility, one HCP suggested the need for more training
and tools with which to target sedentary behaviour and
for home-based activities.

Self-monitoring tools

The most common self-monitoring method selected
was a pedometer and recording steps in a diary. Of the
eight participants who selected a pedometer at baseline,
four subsequently selected an alternative method of self-
monitoring due to the pedometer not registering steps
accurately. Of those four participants, two swapped to
an app or an activity tracker but still reported problems
with accuracy. Stroke survivors indicated stroke-related
gait impairments were the reason for the inaccuracy of
the pedometers and activity trackers (T3, STE, Table 3).
Despite these problems, overall, the stroke survivors
reported finding the self-monitoring tools motivational
(T3, STD, Table 3). Two HCPs and one stroke survi-
vor discussed the potential for an app to record goals,
progress towards goals and self-monitoring (T3, STE,
Table 3), but overall approaches used were acceptable.
As no goals set by stroke survivors targeted sedentary
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behaviour, we could not determine feasibility of methods
of monitoring this behaviour.

Intervention acceptability
Stroke survivors viewed the PARAS intervention posi-
tively with 50% of participants agreeing and 50% strongly
agreeing (50%) they would recommend PARAS to others
(Supplementary materials, Appendix D). Ninety percent
of questionnaire respondents agreed/strongly agreed that
they were more physically active or engaged in less seden-
tary behaviour as a consequence of taking part in PARAS.
This finding was supported by interview and focus group
findings (T4, STA, Table 3). In addition to qualitative data
supporting increased physical activity, participants also
reported several positive psychological benefits includ-
ing increased motivation, mood and focus, and a sense of
achievement (T4, STB, Table 3). Improvements in well-
being reported during interviews were consistent with
improvements on the WEMWBS where baseline mean
average score increased from 49 (standard deviation (SD)
= 13, range 24 to 66) to 53 (SD = 13, range 28 to 70).
Stroke survivors reported that PARAS led to the develop-
ment of self-regulatory skills including behavioural goal
setting, coping planning and self-monitoring (T4, STC,
Table 3). They also reported a greater understanding of
their stroke recovery and potential which was associated
with achievement or lack of achievement of goals set dur-
ing the PARAS intervention (T4, STD, Table 3).
Interview data indicated that stroke survivors perceived
a difference in the care they had received while taking
part in the PARAS intervention. Several stroke survivors
specifically reported that the goal-setting process used in
PARAS was more person-centred than the approach used
during usual care (T5, STA, Table 3). HCPs also reported
a perceived difference between PARAS and the approach
they used pre-PARAS in terms of the use of open ques-
tioning rather than prescription, and the application of
behaviour change techniques not used before, such as cop-
ing planning (T5, STB, Table 3). HCPs considered that the
supported self-management approach offered by PARAS
could potentially reduce reliance on health services
increasing sustainability (T5, STB, Table 3). Six of the nine
HCP respondents stated they would like to continue to use
PARAS and would recommend it to other HCPs.

Progression criteria

Findings predominantly met the ‘amber’ (amend) pro-
gression criteria (see Table 1 for criteria). Stroke survivor
and HCP recruitment and retention met the amber cri-
teria (i.e. at least 14 stroke survivors and at least 7 HCP
recruited and retained). Outcome data collection met
the green (i.e. a minimum of 85% of data collected) or
amber criteria (i.e. a minimum of 60% of data collected),
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except for completion of stroke survivor questionnaires
where outcome data collection fell just below the criteria
threshold (59 versus 60%). Intervention acceptability and
feasibility met the amber criteria (i.e. moderate changes
to the intervention required), with more intervention
content required to target sedentary behaviour, stream-
lining of delivery and the suggestion that the intervention
could be delivered earlier in the care pathway. Although
amendments are required, the intervention and associ-
ated study procedures were considered feasible to deliver.

Discussion

This study demonstrates that stroke survivors and HCPs
perceive the PARAS intervention to be feasible and
acceptable. Training received by HCPs delivering PARAS
was well received and led to intervention components
being delivered with good levels of fidelity. Findings sug-
gest that modifications are required to refine study and
intervention delivery before progression to the next stage
of evaluation.

Stroke survivor participants were recruited predomi-
nantly by the HCPs who were delivering the intervention.
Qualitative data indicated that HCPs were potentially
selecting patients who they felt would participate and
be most appropriate, rather than offering the interven-
tion to all eligible patients. This ‘paternalistic approach’
is frequently observed in intervention research [21] and
often means that those who could have benefited most
were not invited to take part. Asking individuals other
than those delivering the PARAS intervention to identify
eligible stroke survivors may facilitate a more represent-
ative sample in a larger-scale evaluation and importantly
enables all those who are eligible an opportunity to take
part. Selection bias should therefore be addressed with
future training ahead of intervention delivery The way
in which the study was introduced/promoted to patients
was also considered a recruitment barrier. This has been
identified in previous stroke research highlighting a
training need [22].

Other factors which may have impacted upon recruit-
ment were the amount of time it took to deliver the
intervention in addition to usual care and HCPs feeling
obliged to take part in the study/training as their depart-
ment had agreed to be a study site. Feeling compelled
to take part in the study may also have impacted on the
delivery of the intervention by HCPs. Audio-record-
ing of intervention delivery was intended as a feedback
mechanism to facilitate optimal intervention delivery and
for measuring fidelity [23]. Findings, however, indicate
that audio-recording impacted on recruitment, specifi-
cally selection of stroke survivors and recruitment over-
all. This is an important consideration when planning a
future study i.e. alternative ways of assessing fidelity of
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delivery should be considered, and selection bias should
be addressed in training delivered to HCPs.

Although the sample of stroke survivors was small,
those who did participate indicated PARAS was ben-
eficial in terms of providing them with the knowledge,
motivation and self-regulation skills to increase their lev-
els of physical activity with minimal/no side effects. This
is an important early finding considering the importance
of physical activity for cardiovascular and brain health
after stroke [24]. With the high incidence of stroke recur-
rence (3-year cumulative risk score 6-25% [25]), modi-
fying known stroke risk factors with relatively low-risk
lifestyle interventions, such as physical activity, is a criti-
cally important component of stroke rehabilitation. In
addition to improvements in physical activity, a range of
psychological benefits were reported by stroke survivors,
and these included an improvement in mood. Depression
and anxiety disorders occur in up to half of stroke survi-
vors during the first year after stroke [26]. With limited
evidence on interventions to effectively target mental
health [27], this is an important finding worthy of further
exploration.

Although the PARAS intervention was designed to
target both physical activity and sedentary behaviour, all
participants elected to focus on increasing physical activ-
ity behaviour. As sedentary behaviour is a common prob-
lem following stroke [2, 28], associated with poor health
outcomes [29] and reduced quality of life [30], this find-
ing was somewhat surprising. A possible explanation is
the HCPs felt more competent when promoting and sup-
porting increased physical activity and potentially lacked
the skills and confidence to effectively target sedentary
behaviour. Previous research has reported that HCPs
require further training to support stroke survivors to
reduce sedentary behaviour [31] and stroke survivors
have reported limited understanding of the health risks
associated with sedentary behaviour [32]. The findings
indicate there should be further iterative and co-develop-
ment of PARAS intervention tools and training resources
for targeting sedentary behaviour. This would enable
stroke survivors to make a more informed, preference-
based decision to change their physical activity and/or
sedentary behaviour.

Self-monitoring of physical activity behaviour was
reported to be an important active ingredient of the
PARAS intervention, increasing motivation and confi-
dence for engaging in physical activity. These findings are
consistent with those reported in other interventional
research in long-term health conditions [33] and high-
light the importance of self-monitoring for behavioural
change. The study findings, however, also emphasised the
importance of selecting an appropriate self-monitoring
device for each individual. Problems were identified with
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the accuracy of pedometers and activity trackers with
individuals with altered gait, which participants reported
was disappointing. This finding was perhaps not surpris-
ing, considering previous literature indicating the inac-
curacy of pedometers in stroke survivors with low gait
speed [34]. However, pedometers have been used suc-
cessfully in stroke rehabilitation [35] and general popula-
tion studies [36], and some participants do find them a
helpful, relatively low-cost self-monitoring tool, indicat-
ing in the right circumstance they can be a useful tool.
However, careful selection of the most appropriate self-
monitoring tool for each individual is paramount to sup-
port behaviour change in the stroke population.

Although self-efficacy and outcome expectations are
reported to be high in community dwelling stroke survi-
vors, self-regulation and social support have been found
to be infrequently used in the context of post-stroke
recovery [37]. The incorporation of behaviour change
techniques to support self-regulation and social support
was shown to be important within PARAS, which is con-
sistent with other similar small-scale studies in stroke
[38—40]. However, large-scale efficacy trials have not yet
confirmed this finding.

Although PARAS led to perceived benefits, several
modifications to the intervention and its delivery were
suggested. HCPs reported that delivery required stream-
lining, suggesting the inclusion of a preparation stage
where stroke survivors are provided with the workbook
and preparatory tasks, prior to the first consultation.
With clinical services already stretched to deliver ade-
quate levels of stroke rehabilitation [41], streamlining
delivery and training, without losing potentially effec-
tive and acceptable components of the intervention, is
imperative.

Although the delivery of PARAS was reported to be
time-consuming, HCPs believed investing time ini-
tially on supporting self-management was worthwhile.
They perceived supporting self-management could
potentially reduce re-referral to stroke rehabilitation
services and hospital readmission rates. Self-manage-
ment capability has been found to be associated with
lower health care utilisation in individuals with long-
term conditions [42], supporting this finding. How-
ever, implementing this form of intervention into
practice was shown to be complex in this study and
further development of strategies for implementing
complex interventions into rehabilitation need to be
developed [43].

Our qualitative work indicated that both stroke survi-
vors and HCPs believed that PARAS should be delivered
earlier in the stroke pathway (e.g. during inpatient care),
where appropriate. HCPs believed that it would facilitate
reflection on physical activity progression and stroke
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survivors felt it would enable early development of posi-
tive behaviours. Early delivery could potentially reduce
acute/sub-acute deconditioning [44], with the introduc-
tion of early self-management skills expediating recovery
through increasing opportunity for intensity of practice
[45]. It could also reduce deterioration in function often
observed on discharge from rehabilitation particularly
with older adults [46]. However, changing behaviour
may be complex during inpatient stay when length of
stay is short and with behaviour change potentially being
more complex when the patient is not in their own envi-
ronment. Alternatively, patients could be supported to
use specific behaviour change techniques while in hospi-
tal and advised to adapt these for use at home.

HCPs found the training intervention beneficial, a find-
ing supported by the high levels of fidelity of delivery
observed. Audio-recording intervention delivery facili-
tated assessment of fidelity of delivery and receipt and is a
strength of the PARAS study with rehabilitation research
frequently criticised for lack of fidelity assessment [47].
However, some HCPs were reluctant to be recorded
potentially impacting recruitment and delivery of the
intervention and upscaling this labour-intensive process
and provision of feedback to large groups of HCPs would
be a significant challenge. Alternative fidelity assessment
methodologies should therefore be considered during a
future large-scale evaluation.

In terms of data collection, strategies to increase
the completion of questionnaires and uptake of inter-
views are required ahead of a larger-scale evaluation.
Telephone reminders and repeat mailing strategies
may facilitate questionnaire return rate and interview
uptake [48] or having the option of an online question-
naire alongside the paper-based version may increase
return rate. Such strategies have demonstrated to be
effective in the context of other health research [49]. In
addition to the baseline measures collected, a measure
of cognitive impairment would be useful help deter-
mine alongside other measures already inlcuded the
type of patients who may benefit from this intervention.

Conclusion

PARAS demonstrated to be feasible and acceptable to
both HCPs and stroke survivors and led to perceived
benefit in terms of physical activity and well-being, but
not sedentary behaviour. Fidelity of delivery was good,
suggesting that the training delivered to HCPs met its
objectives. Several modifications to improve PARAS were
suggested by participants, including the introduction of
a preparatory stage to reduce delivery time; potential to
deliver the intervention earlier in the stroke pathway (i.e.
during inpatient care), provision of more detailed guid-
ance on appropriate use of self-monitoring tools and
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additional training for HCPs on how to support those
with low levels of motivation or high levels of impairment
and how to specifically target sedentary behaviour. Modi-
fications required to improve study procedures included
training to reduce recruitment selection bias and strate-
gies to facilitate a higher response rate to the stroke sur-
vivor questionnaires and interviews. Identification of an
alternative approach to fidelity assessment would also be
appropriate to facilitate scalability.
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