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Abstract

Background: Having a stroke or transient ischaemic attack increases the risk of a sub-
sequent one, especially with high blood pressure (BP). Home-based BP management
can be effective at maintaining optimal BP.

Objective: To describe the optimization of a digital intervention for stroke patients
and the value of participant diversity, using the person-based approach (PBA) and
integral patient and public involvement (PPI).

Setting and participants: Stroke patients recruited from primary care and community
settings, and health-care professionals in primary care, in England and Ireland.
Design: Three linked qualitative studies conducted iteratively to develop an interven-
tion using the PBA, with integral PPI.

Intervention: The BP: Together intervention, adapted from existing BP self-moni-
toring interventions, is delivered via mobile phone or web interface to support self-
monitoring of BP at home. It alerts patients and their clinicians when a change in
antihypertensive medication is needed.

Findings: Feedback from a diverse range of participants identified potential barriers,
which were addressed to improve the intervention accessibility, feasibility and per-
suasiveness. Easy-to-read materials were developed to improve usability for patients
with aphasia and lower literacy. The importance of including family members who
support patient care was also highlighted. Feedback messages regarding medication
change were refined to ensure usefulness for patients and clinicians.

Discussion: Input from PPI alongside qualitative research with a diverse study sam-
ple allowed the creation of a simple and equitable BP management intervention for

stroke patients.
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1 | INTRODUCTION

Stroke is the 4th leading cause of death in the UK, with more than
100 000 strokes or transient ischaemic attacks (TIA) occurring
every year.! Almost two-thirds of people who have had a stroke
leave hospital with a disability and/or suffer from limb impairment.
Approximately one third are affected by aphasia, a complex language
and communication disorder resulting from damage to the language
centres of the brain.? People from Black and minority ethnic groups
(BAME), as well as those living in socially deprived areas, are at in-
creased risk of hypertension-related stroke.>* Having a stroke in-
creases the risk of having a subsequent one, especially for those with
high blood pressure (BP). Evidence suggests that effective BP con-
trol may be even more important for the prevention of secondary
stroke than primary stroke® and current guidelines recommend® that
antihypertensive treatment be ‘increased as quickly as tolerated’ for
people who have had a stroke or TIA (hereafter referred to as ‘stroke
patients’). However, BP control in stroke patients is known to be sub-
optimal7 and is estimated to increase the risk of recurrent stroke by
1/3 for every 10 mmHg increase in systolic BP.S

BP control is closely linked to BP management, which can often
be suboptimal due to inertia from both patients and clinicians.” ! In
the UK and Western Europe, only around 14%-26% of patients with
uncontrolled hypertension have their medication increased.*? Any
intervention hoping to improve BP management in stroke patients
therefore needs to understand and address both patient- and clini-
cian-level barriers.

1.1 | Developing interventions

The Medical Research Council (MRC) guidance on developing and
evaluating complex interventions helped to standardize some key
elements involved in intervention development®® such as identifying
the evidence base and developing a strong and appropriate theoreti-
cal underpinning for an intervention. Paying attention to context is
key: what works in one setting for one subgroup of the population
may be less effective, or even harmful, elsewhere for other sub-
groups. Contextual factors require sensitive examination, not only
when evaluating and implementing an intervention into the ‘real

world’ but also from its inception.'* Newer guidance, specifically for

Patient involvement: Two PPI co-investigators contributed to design, conduct of
study, data interpretation and manuscript preparation; community PPl sessions in-

formed early planning. Study participants were stroke patients and family members.

blood pressure, community-based recruitment, digital health, hypertension, patient and

public involvement, person-based approach, qualitative research, seldom-heard groups, self-

intervention development,®

recognizes that context significantly
impacts the appropriateness and success of any intervention, em-
phasizes the importance of involving stakeholders throughout de-
velopment and recommends refining the intervention in response to
stakeholder feedback.

Working with the target population during intervention devel-
opment enables a detailed understanding of users’ psychosocial
contexts, and the identification of potential barriers to the target

)16 provides a clear

behaviours.’® The person-based approach (PBA
process for achieving this. This iterative approach moves cyclically
between data collection involving in-depth qualitative research with
the target user population, analysis to identify behavioural barriers,
modifications to the intervention and then further data collection.?
Ideally, participants should be sampled carefully to reflect the di-
versity of people affected by the particular health condition. In re-
ality, however, some groups are consistently under-represented in

research,®20

which can lead to their perspectives being overlooked
and their needs not addressed.?!?2

Another complementary approach to prioritizing users’ needs
is to work closely with patient and public involvement (PPI) con-
tributors. This enables members of the public to be actively in-
volved in research,?® ideally at every stage of the research cycle.?*
Although PPI does not provide ‘data’ like the qualitative interviews
using PBA, PPI contributors provide valuable oversight on the re-
search questions, design, methods, conduct and even interpreta-
tion of findings, ensuring these are in line with patient priorities
and needs. Muller et al?® have highlighted the value of both PPl and
PBA during all stages of intervention development. PPl enables a
deep, longer-term involvement of stakeholders in the conception,
development and implementation of the intervention. Using PBA
allows individuals who are not personally invested in the interven-
tion to objectively inform its development from their varied per-

spectives and contexts.

1.2 | Aim of this paper

This paper aims to describe the optimization of a digital intervention
for stroke patients, particularly focusing on the value of involving a
diverse range of participants, using the person-based approach with

integral patient and public involvement.
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2 | METHODS

This work was informed by the MRC guidance®® and a more up-to-
date framework of actions for intervention development.’ In the
early stages of planning, the study team reviewed published re-

search from other BP self-monitoring trials?¢28

and drew on existing
theories?’ to inform the protocol and the logic model (Appendix S1).
This paper describes the qualitative research and PPI that informed

the development of the BP:Together intervention.

2.1 | Design

Researchers conducted three qualitative studies (Figure 1), using
PBA methods with patients and health-care professionals alongside

on-going PPI (see Section 2.3):

Study 1: Think-aloud, face-to-face interviews®® with stroke pa-
tients (alone or with a family member) to explore perceptions
of prototype intervention materials, identify possible barriers
to engagement and modify as appropriate;

Study 2: Retrospective interviews with stroke patients (telephone
or face-to-face, according to patient preference) who had used
the prototype intervention for a week, to explore their experi-
ences and identify further barriers to engagement;

Study 3: Focus groups with clinicians and support staff to explore
feasibility and concerns about implementing the intervention in

primary care.

Studies 1 and 3 were conducted in London and the Thames
Valley area in England, and in the Mid-west and Midlands in Ireland.
Study 2 was only conducted in England as the technical systems sup-

porting the prototype intervention were not in place for Ireland.

2.2 | The BP:Together intervention

The BP:Together intervention was adapted from the TASMINH428
and HOME BPY interventions but with design features and content

specifically to facilitate its use following stroke/TIA. It supports

WILEY-

self-monitoring of blood pressure (BP) and enables patients to share
BP readings taken at home with their clinician for the initiation of
planned medication changes when average readings are above tar-
get. Figure 2 shows the system overview and interactions between
the intervention modules.

When BP:Together is trialled in primary care, clinicians will com-
plete a mandatory online training module about the intervention
before recruiting any patients. Patients randomized to the interven-
tion will receive in-person training from a nurse and an information
booklet (the ‘BP:Together booklet’) for on-going support at home.
The training session includes registering the patient on the digital
intervention, the patient practising taking their own BP readings,
and sending them via the website, SMS message or app, according
to patient preference. The rationale for providing the intervention

across three different interfaces is explained below:

The website enables access to the intervention via a desk-
top or laptop computer, which has a larger display and easier
navigation via a mouse and keyboard, compared with using a
smartphone or tablet.

For people who use smartphones or tablets, the app option pro-
vides an immersive experience allowing quick and easy access to
information, notifications and BP records (graphs, filtered mes-
sage history and help pages).

The SMS option does not require the use of a smartphone and is
likely to be appreciated for its simplicity. It is ideal for participants
who might be put off accessing the intervention if they had to use
a smartphone or tablet. The SMS approach offers the essential
basic functionality needed to interact with the intervention: the
patient sends their readings in a toll-free SMS message and re-
ceives SMS reminders and feedback on their readings each time.

Once the patient has been trained, the clinician reviews the pa-
tient's current antihypertensive medication and makes a three-step
plan for dose increases or additional drugs, to be actioned during the
12-month programme.

The patient then receives reminder prompts in the format of their
choice (email, app notification or SMS message) to measure their BP,
and receives instant acknowledgements when readings are sent. The

patient receives overall feedback based on their average, using an

T 1 I I
Sep 1, 2018 Oct 1, 2018 Nov 1, 2018 Dec 1, 2018 Jan 1, 2019

I
Feb 1, 2019

l I l l ‘
Mar 1, 2019 Apr 1, 2019 May 1, 2019 Jun 1, 2019 Jul 1, 2019

Study 2 ’

‘ Retrospective interviews with stroke patients after using the prototype intervention

Study 3

| |
e

FIGURE 1 BP:Timeline for the three studies during intervention development

Focus groups with healthcare professionals
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FIGURE 2 BP:Together system overview and interaction between intervention modules

algorithm based on the NICE guidelines for stroke/TIA patients.® If
their average BP is above target (systolic BP above 125 mmHg), an
email prompts the clinician to initiate the next medication change in
their three-step plan.31 In anticipation of clinical inertia arising from
clinicians’ concerns that patients might not accept increases to their
medication,'%%2 the BP:Together intervention also invites patients to
send a pre-set message to their clinician to confirm they are ready
for the next planned medication change when their average reading

is above target.

2.3 | Patient and Public Involvement

Two PPI co-investigators were recruited at the outset as part of
the core research team for BP:Together. Both had previously had
a stroke and had experience of self-monitoring their BP. They
helped write the protocol, attended all study team meetings and
contributed to discussions regarding intervention procedures,
content, qualitative study materials and data interpretation. One
PPl co-investigator also recruited participants from her local
Stroke Association group.

Additionally, a senior representative of Speakeasy (a charity sup-
porting people with aphasia) helped to develop aphasia-friendly vid-
eos, information sheets and BP:Together booklets.

In the early planning stages (prior to studies 1, 2 and 3), two
community groups also contributed to PPI activities (community
PPI): Different Strokes Southampton and the Oxford Aphasia Group.
Researchers (TR, CS or KM) visited each group three times to ex-
plore their beliefs about BP after a stroke, and gain feedback on the
BP:Together procedures for medication change and accessibility of
the aphasia-friendly materials.

While developing the clinician training materials, researchers

also consulted two research nurses with experience of conducting

intervention research in primary care to ensure the training was

clear and the procedures were feasible in practice.

2.4 | Recruitment and procedure

Interviews and focus groups were conducted in phases with itera-
tive amendments to the intervention based on on-going analysis
of feedback. Participants provided informed consent, and all in-
terviews and focus groups were audio-recorded and transcribed
verbatim. During studies 1 and 2, if family members expressed
interest in the interview/training session alongside the main par-
ticipant (i.e. stroke patient), they were invited to join after signing
a separate consent form. Extra time was scheduled for sessions
with aphasic patients, especially if they had nobody at home to
help them. Detailed field notes were taken after each interview.
Recruitment ceased when the analysis suggested that data satura-
tion®® was reached in feedback on the main components of the
intervention. For intervention development, this means reaching
a point whereby further data collection is unlikely to identify any

new changes to the intervention.'’

241 | Studies 1 and 2: Think-aloud and
retrospective interviews with stroke patients

Two recruitment approaches were used:

GP practices

Used search criteria to identify eligible patients based on history of
stroke or TIA, and having a recent clinic reading of systolic BP above
130 mmHg. These patients received an invitation letter, a participant

information sheet and a reply slip.
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Community settings

To ensure inclusion of Black and minority ethnic (BAME) patients and
those living in economically deprived areas, participants were also re-
cruited from multiple community-level sources. TR built relationships
with the leaders of local churches and mosques whose congregations
included BAME communities, and presented the research during their
prayer services. A formal recruitment request sent to community-
based staff from the Stroke Association, and attendance of two stroke
support group meetings in economically deprived neighbourhoods in
Oxfordshire and London further aided recruitment. PPI co-investigator

MW visited the London group, enabling patient-to-patient recruitment.

Sampling of stroke patients was purposive based on age, gender,
time since stroke/TIA and severity of post-stroke/TIA impairment
in terms of understanding written information, speaking, vision, and
arm and head movement. Participants reported these characteris-
tics on reply slips returned to the team.

For study 1, face-to-face think-aloud interviews were conducted
by TR in England and RD in Ireland. The interviews began by induc-
tively exploring experiences of managing health after a stroke/TIA,
and perceptions about BP. Participants then viewed the prototype
BP:Together booklet, the website and/or the app with the researcher
present, while saying out loud what they were thinking, thus sharing
how they perceived it and potential barriers to engagement.17

For study 2, emulating the upcoming randomized controlled trial (RCT),
TR gave participants in-person training (Section 2.2) at their home and left
them with a BP monitor, the BP:Together booklet and a diary to note any
thoughts or feedback while self-monitoring at home (to help with their recall
during the interview). Participants then used the intervention to self-mon-
itor their BP at home over one week, and submitted their readings via
SMS message, app or website. Retrospective, semi-structured telephone
interviews then explored participants’ experiences of using the interven-
tion, specifically: self-monitoring their BP; submitting their readings using
the BP:Together programme; and receiving feedback on their BP readings
from the programme. Telephone interviews were offered because the re-
searcher had already visited the participant during the training session and
established rapport with them, and a telephone call could be both practical
and convenient for gathering the data needed. Participants were offered
the option of a second face-to-face visit for the interview if they preferred.

During development, the intervention was not ‘live’: communica-
tion regarding participants’ BP readings was linked only to the study

team and not to primary care.

2.4.2 | Study 3: Focus groups with health-care
professionals

Invitations were sent to GP practices in the study area. Clinicians and
support staff (GPs, nurse prescribers, practice or research nurses, ad-
ministrative staff, health-care assistants) were invited by email (with an
attached participant information sheet) from practices that expressed
interest. We sought to gain insight into the process of implement-

ing the intervention in primary care, from both the perspectives of
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clinicians and practice administrative staff who would provide practi-
cal support in processing the communication between patients and
their GPs. Prior to the focus group, clinicians were asked to complete
the online training module and record any thoughts to share. One or
two facilitators were present at each focus group (KM, TR, CS or RD).
During the focus group, open-ended questions explored what partici-
pants liked and disliked about the intervention and training, and any
facilitators or barriers to implementing it in practice.

2.5 | Data analysis

Using the PBA approach,¢1’

researchers moved cyclically between
data collection, analysis (to identify potential changes to the interven-
tion), modifications to the intervention and then further data collec-
tion. KM and TR familiarized themselves with the interview recordings
and transcripts. Quotes from the transcripts were extracted and re-
corded in a ‘table of changes’ according to the relevant section of the
intervention and whether they were positive or negative. This was a
highly rigorous process, which involved rapidly collating all feedback
relating to each aspect of the intervention, to facilitate discussion of
potential iterative changes, drawing on evidence, theory, and PPI and
expert opinion. Appropriate modifications were implemented by KM
and CrR when deemed important to overcome barriers to engage-
ment, thus making the intervention more acceptable, persuasive and
feasible to implement. A set of criteria®* were used to record the rea-

son for and importance of making the change.

3 | FINDINGS
Participants
Study 1

29 think-aloud interviews (24 in England, 5 in Ireland; Table 1) of
which 11 also included a partner or other family member involved in

TABLE 1 Patient characteristics for Study 1 (England and
Ireland, n = 29) and Study 2 (England, n = 11)

Gender
Male 24
Female 16
Age
35-50 4
51-60
61-70 13
71-80 11
>80 7

Recruitment via
Primary care 27

Community 13
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the day-to-day care of the study participant. Participant names are
pseudonyms.

Study 2

11 semi-structured telephone interviews in England with partici-
pants who had used the intervention (Table 1), either independently
or with the help of a family member. Five participants used SMS mes-
sages to send their readings (with optional access to the BP:Together
website), one used the BP:Together website only, and five used the

BP:Together app downloaded onto their tablet or smartphones.

Study 3

Seven focus groups with a total of 25 GPs, 3 practice nurses, 2 nurse
prescribers, 2 research nurses, 2 members of the administration
team and 1 health-care assistant.

The behavioural barriers identified from the qualitative data and PPI
feedback, and the solutions used to address these in BP:Together are
listed in Table 2. The four key recurrent barriers are discussed in more
detail below, to demonstrate how optimization of the intervention was
enhanced by seeking feedback from a diverse range of sources.

3.1 | Intervention materials for people with aphasia

Heeding early advice from our PPI co-investigators and community
PPI sessions to accommodate stroke patients with aphasia, the study
team initially developed two versions of the BP:Together booklet: a
standard version and an aphasia-friendly version, as per NIHR guide-
lines.®® Despite including less text, the aphasia-friendly version was
much longer than the standard version as it included a picture to
demonstrate each point and more spaced-out text. Our PPI contrib-
utors felt this was problematic as it seemed too long to be engaging
and accessible.

However, the first few think-aloud interviews indicated that
some participants who had not self-identified as having aphasia, and
hence received the standard version of the BP:Together booklet,
struggled to read it. Carl, who is White and lives in a council estate
with his partner, said:

You can read it [speaking to partner]. Oh, you know, it
takes me for...I'm trying to read. It’s hard enough for
me to live. | struggle right, it takes me ages to read
things. She just goes, wallop, wallop, wallop. She’s re-
ally good at it.

(Carl, 58 years)

This feedback had important implications for accessibility of the

intervention. Not wanting to exclude potential users from socially or

educationally compromised backgrounds, it was agreed with the wider
trial research team to have only one version of all the study materials
that was as aphasia-friendly as possible. The rest of the think-aloud
interviews were used to learn how best to rationalize the content to
convey all the necessary information, supported by images where pos-
sible (eg Figure 3), without being over-long or difficult to navigate.

Later think-aloud interviews suggested that stroke patients
found the updated BP:Together booklet easy to follow. During the
retrospective interviews in Study 2, a few participants admitted they
rarely referred to the booklet; only consulting it if there was a prob-
lem, such as an error on the BP monitor. Such feedback highlighted
the importance of the one-to-one training session at the start of
the intervention to promote understanding. It also prompted us to
include a short, image-based reminder of how to take and send a
BP reading with the monitoring record sheets, thus ensuring partici-
pants had instructions to hand regardless of whether they consulted
the BP:Together booklet. An aphasia-friendly video explaining the
participant information sheet was also developed to facilitate re-
cruitment to the RCT.

3.2 | Need for additional support

Participants’ family members often acted as their carers and ad-
vocates, especially when the stroke had caused communication or
mobility problems. This was an issue anticipated by our PPI co-inves-
tigators. Lily had moderate aphasia and struggled to say more than a
few words at a time. Her husband Thomas described how he helped

her with her BP management:

Interviewer: [...] do you look at your blood pressure,
either at the GP’s or at home?

Thomas: We usually, like the flu jab and that sort of
thing...

Lily: Yes.

Thomas: Then | ask her [the nurse] just to check the
blood pressure. | don’t know if they would do it auto-

matically but....
Lily: Yes, yes, yes.

Thomas: So we go down there. It’s mainly by request
really... and if [Lily’s] not feeling particularly well, Il
monitor the blood pressure at home for a few days.

(Thomas, partner of Lily, 70 years)

There were also occasions where the stroke patient was less inter-
ested in learning about the intervention than other family members.
Habib, an elderly, Asian man who had recently suffered a second stroke

lives with his wife and their son's family, and his daughter lives nearby.
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TABLE 2 The behavioural barriers that were identified from the qualitative data and PPI feedback, and the solutions used to address

these in BP:Together

Behavioural barrier

Intervention materials may be
burdensome and inaccessible for
people with aphasia

Need for support from others to
take blood pressure and/or send
readings

Lower health literacy leading to
lack of motivation to engage in
BP self-monitoring

Belief that changing medication
should be the responsibility of
the GP alone, not for the patient
to decide

Concern that the intervention
places additional burden on GPs

Confusion over the purpose of the
intervention

Low confidence that BP target
would be achievable.

Confusion over the instructions
for sending BP readings by SMS

Raised by

PBA interviews, PPI
and stakeholders

PBA interviews and
PPI

PBA interviews

PBA interviews, PPI

PBA interviews

PBA interviews

PBA interviews

PBA interviews

Quote

I: How do you find it [the booklet]?

R: More confusing.

I: Tell me what's confusing cos we
need to know.

R: To retain in my head what I'm
reading is impossible....

You can change when, when you take
your blood pressure reading over the
week to fit your, your time. Here is
an example, do | have to read all of
this? (Matthew, 76 years)

[re putting BP monitor cuff round arm]
This is what | would do, yeah. There's
no way he can do it himself.

(Margaret, partner of John, 63 years)

I’'m not going to have another stroke,
Jane. Seven years on, no that's not
happening in my view. [...] Well that's
how | feel...So | don't think it's going
to happen to me, again. Next! (Carl,
58 years)

There's too, there's too much power
being given to the person is the
patient. All the power and decisions
have to be the GP's (Peter, 70 years)

Putting more pressure on the doctors,
I'm not that happy with that because
they've got enough to do already
and if you pile too much pressure
on them then it just causes more
problems. (Carl, 58 years)

What, what's the, the, the point? To
take more care of [er] the patient?
(Joe, 76 years)

Patient: Well that's very rare below
125. 1 have it below 125 but...

Family member: But it's not often,
that's right. (Stephen, 80 years)

I'm just wondering, that's a very long
number, so 134 is my blood pressure
result, 84 then is my second one and
127 74, I’'m not too sure what that is.
(Siobhan, 82 years, Ireland)

Solution

Introduced essential face-to-face training,
and a short summary sheet for recording
BP readings, which included the key
information about how to send them.

Optional video available for people to see
how to take a reading.

Adjusted booklet to adhere to guidance
from NIHR for aphasia, and sought input
from a senior representative of Speakeasy
(a charity supporting people with aphasia)

Ensured that intervention was designed for
family members to be involved.

Clearer explanation of the purpose of the
intervention and the benefit of controlling
BP for future health.

Added to clinician training an explanation
of some of the common misconceptions
patients might hold about stroke, and
encouraged them to address these at the
baseline review with the patient.

Careful adjustment to the message for
patients to agree to a pre-planned
medication change when their readings
are too high, as well as clear rationale for
this in the booklet.

Added an explanation to the BP:Together
booklet that the intervention helps GPs to
understand your blood pressure.

Discussion at the baseline medication
review will also help reassure patients
that their GP is committed to the
intervention.

Added a clear explanation at the start of
the BP:Together booklet that BP:Together
can help you and your GP to keep an eye
on your BP and find the right medicine for
you. This helps reduce the risk of another
stroke or TIA.

Modified the training for GPs re the
baseline medication review to normalize
the BP targets for the patient and
reassure them that it is OK to exceed the
targets at first.

Changed the BP:Together booklet to
include images of the BP monitor and
the SMS message with clear step-by-
step instructions for how to send two
readings.

Ensured that each participant would
receive face-to-face training on how to
send BP readings.

(Continues)
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TABLE 2 (Continued)

Behavioural barrier

Concern about the feasibility of
taking readings at regular times

Anxiety about being told average
BP is above target, and having to
wait to take more readings

Concern about increased
workload if patients are anxious
about their home readings

Concern about changing
medication without
understanding patients'
symptoms

Stroke patients may struggle to
remember conversations with GP
by telephone

Concerns about the workload of
monitoring a patient message
system

Concerns about patient becoming
hypotensive if you change their
medication

He was not very aware of his health status so his daughter-in-law, Shehla
joined the interview. Shehla was able to discuss Habib's health-related
behaviours, including BP measurement, and give detailed feedback on
the study materials. Here, she describes how BP:Together could help the

family manage Habib's BP better, in the context of his other comorbidities:

Raised by

PBA interviews, PPI

PBA interviews

HCP focus groups

HCP focus groups

Study team

HCP focus groups

HCP focus groups

Quote

| think to have, to have to do it in
the morning, to have to do it in the
afternoon, is probably, would be hard
work because you don't know what
time you're going to wake up. You
don't know how you're going to feel
when you wake up and you don't
know what's going on in your life.
(Carl, 58 years)

I just think | would be anxious if mine
was yellow and I'd have to wait to
do mine again the next week. I'm
not saying you'd have a stroke in the
week but I'd just be concerned and
worried about it if they weren't right.
(Anna, 58 years, Ireland)

There might be somebody genuinely
worried with the 150 over 90,
wondering should | be doing
something now, but in terms of
response time, time to get the
feedback, that could cause some
anxiety, they might be contacting
the GP again wondering can you do
anything. (GP, Ireland focus group 3)

The patients are texting their digits
but this is not taking in to account
their symptoms. We are not getting
any idea what their symptoms are.
(GP, Ireland focus group 3)

N/A

We've got a 150 people thinking oh |
think it's a great idea to let Dr xxxxx
know about my issues and he's got
a busy workload, home visits to do
plus 40 messages from the patients
and one of them saying | want to kill
myself. (GP, UK focus group 1)

The fear of causing problems for a
small few stop us from reducing
the blood pressure for a larger
group. And | think that's the biggest
problem, the fear is you don't know
who is going to get the problem.
Therefore, with a wider group you
tend to be more conservative. (GP,
Ireland focus group 1)

Solution

Changed the BP:Together booklet to
emphasize the flexibility of the BP
monitoring process.

Introduced a case study example of a
participant, who missed her readings on
some days and changed the time of day to
suit her routine.

Adjusted the BP:Together booklet and the
feedback message received by patients at
the time of submitting their readings to
reassure them that their BP is only slightly
above target

Added to online clinician training that
patients receive instant feedback on their
readings from the intervention with clear
directions for when to take urgent action

Patients are asked to message the GP to
indicate if they feel ready for the next
medication change to be made, which
could help reassure clinicians. The
intervention encourages patients to make
an appointment to see the GP when
needed.

Added to online clinician training and
emails for GPs notifying re medication
change that following up a phone call with
a written message may be helpful.

Removed the option for open-text
messaging from the patient to the GP
due to the issues of safety in continually
monitoring this. Instead, offered patients
a 'call me' system whereby they can
request a call-back.

Addition of evidence to clinician
online training to show that previous
interventions did not lead to more side
effects, and clarification that people with
postural hypertension will not be eligible.

We don’t know when it’s properly controlled with the
medication, because he does feel up and down. But
then obviously with this programme he will have the
insurance that okay, we give the readings, we know

where he's standing, the medication is working and
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FIGURE 3 Example of aphasia-friendly
guidance from the BP:Together booklet 6.

he's fine in that sense. And all we have to concentrate
on is the diabetes.
(Shehla, daughter-in-law of Habib, 76 years)

Shehla warned that if Habib were to do the intervention, his BP
readings would need to be sent via her or her husband's phone, as
Habib rarely used his mobile phone. This was also the case for Sam,
a participant in the retrospective interview study. Although Sam took
his readings himself, he asked his son Oscar, who lived next door, to
download the BP:Together app on his (Oscar's) phone, and would com-
municate his readings to Oscar each time to send across. These inter-
generational supportive arrangements were more prominent among
participants recruited from community settings.

This phase of work highlighted the extent to which family
members’ lives had been affected by their relative's stroke. Many
were deeply involved in the day-to-day care of the person living
with stroke/TIA; therefore, successful participation in any inter-
vention would require engendering trust and buy-in from these
significant others and the primary participant. Developing a sep-
arate BP:Together booklet for family members was considered by
the study team, but the interviews suggested they liked the patient
booklet. Although BP:Together only registers one telephone num-
ber per participant, the study team accepted that sometimes the
person communicating with the programme (and registering their
digital device) may be another household member rather than the
patient themselves. Recognizing the role families play in the care
of stroke patients may allow inclusion of participants who lack
basic digital skills, but will still be able to use and benefit from the

intervention.

3.3 | Lower health literacy affecting motivation

Deliberate sampling for a socio-economically and ethnically di-
verse sample reflective of stroke demographics in the population
generated rich data, in terms of both how the stroke had affected
different individuals and how they approached the BP:Together in-
tervention. Participants recruited via GP practices appeared more
engaged with their health and were already undertaking behaviours

to reduce their risk of another cardiovascular event. In contrast,

WILEY-

Wait at least 2 minutes

Press the start button again to
take another reading.

community-recruited participants seemed to see their GP less often,
showed lower levels of health literacy and were less enthusiastic
about seeking medical advice or adopting behaviours to promote
better health. Some had significant comorbidities, including poor
mental health, and the stroke had severely disrupted their lives.
David is 62 years old, Black and severely aphasic following a stroke
in 2015. He lives alone in a sheltered council flat. A carer visits him
3 days a week. His daughter and grandchild live in another city and

visit him twice a month.

Interviewer: [...] and how do you feel about, about
blood pressure? You said you think it’s high.

David: To be honest, | don’t care. I'm old enough now,

my daughter is happy that’s all.

Interviewer: [laughs] You're old enough now. What
does that mean?

David:I'm over sixty and | just think | could fall now, |

don't care.

Interviewer: You don’t care about your health.

David: [Nods to indicate ‘no’]
(David, 62 years)

Alongside low levels of engagement with their health, knowledge
around BP and stroke also varied, with many being unaware of the link
between BP and stroke risk. The think-aloud interviews allowed the
study team to explore how different people viewed their health risks in
general, and some of the beliefs these were based on. Carl (mentioned
previously) saw stroke as a one-time event, so having had his, he felt

he was not at risk:

Carl: [talking to his partner, Jane] I'm not going to
have another stroke, Jane. Seven years on, no that’s
not happening in my view. [..] Well that's how |
feel...So | don’t think it's going to happen to me,

again. Next!
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The clinician online training was optimized to identify some of the
common misconceptions patients hold about BP and stroke based
on these insights into low motivation and health literacy, and trains
clinicians to discuss these openly with patients at the start. Also, the
BP:Together booklet was optimized to include a clearer explanation of
the rationale for the intervention, emphasizing the value of controlling
BP to avoid a subsequent stroke.

3.4 | Beliefs about changing medication

In a community PPI session, stroke patients and family members ex-
pressed preference for the medication change process to be initiated
by the clinician, with no input from the patient. They felt placing re-
sponsibility onto the patient to act could be challenging for people
with cognitive or memory impairments. Similarly, participants in the
early think-aloud interviews were uncomfortable about BP:Together
prompting them to contact their clinician when their readings were
raised.

here it's almost sounding like, we're telling the GP, this

is what you have to do..... | don't see why the patient

should be asking the GP to change their medication.
(Lara, 42 years)

The doctor will know the result, he'll know whether
the medicine needs changing, so it’s a bit odd that [pa-
tient name] will take charge of it if he needs the next
medicine in his plan.

(Sarah, partner of Philip, 53 years)

Patient-initiated medication change has recognized benefits in
terms of overcoming clinical inertia.>*3¢ Evidence suggests clinicians
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can be reluctant to increase antihypertensive medication,
patients can feel empowered by being involved in their medication
change and confident to request their next medication change when
needed.*® Working closely with the PPI co-investigators, the research-
ers carefully navigated their way through the stated reluctance from
participants, trying out multiple iterations of the particular phrasing of
the feedback message that invited them to contact the clinician fol-
lowing raised readings. For instance, asking patients to send a message
saying ‘I'm ready’ rather than ‘Change’ (following an average reading
recommending a medication increase) was an important distinction
which patients were much happier with, as it avoided implying they
were instructing the clinician, and instead simply communicated to
their clinician that they were comfortable and ready to make the med-
ication change.

The BP:Together booklet was also adjusted to clearly explain to
patients the rationale for contacting the clinician about medication
changes, including a fictional quote from a ‘busy GP’ explaining how

receiving such a message helped her.

Clinicians in the focus groups felt reassured by patient involve-
ment in the medication change process. Some felt that patients
may not be willing to change their medication if it was purely

clinician-driven.

You'd have to pick your patient. It's my experience
that they don't take the tablets that you give them,
never mind increase them.

(Health-care professional focus group 4)

In response to these concerns, the baseline medication review in
which the clinician makes the three-step plan with the patient was
modified to include a guided discussion to manage both patients’ and
clinicians’ expectations about medication change, reassuring each
party that the other was happy with the process.

4 | DISCUSSION
4.1 | Summary of findings

This paper illustrates the value of using the person-based approach
during intervention development, and the importance of seeking a
diverse sample from the target population. The visual format and
language used in all BP:Together materials was tailored to accommo-
date heterogeneity within the stroke population in terms of language
ability, demographics, and digital and health literacy. Household
members can support stroke patients to use BP:Together, espe-
cially those with cognitive or physical impairments. BP:Together was
also feasible to implement in primary care as part of a planned trial
(https://doi.org/10.1186/ISRCTN57946500).

The qualitative PBA research provided in-depth insights into
important behavioural barriers that the intervention needed to
address, such as patients feeling helpless about their own ability
to alter their risk of a future stroke, or feeling anxious about med-
ication changes. PPI provided essential contribution into the de-
sign of the intervention and research decisions from an early stage.
Recognized as a familiar issue,?® the PPI contributors did not ade-
quately represent the diversity of the stroke-affected population.
Extra efforts to recruit a wide variety of participants in terms of
socio-demographics and post-stroke impairments provided these
multiple perspectives. Meanwhile having PPl input throughout,
including as co-investigators, ensured that the ‘patient voice’ was
present in all decision-making. Both activities helped optimize the
intervention by checking that the materials were understandable,
convincing and feasible for integrating into everyday life, and that
possible setbacks to successful implementation were addressed.?®
Both PPl and PBA drew on core values and aspirations for working
with the public including ‘genuine involvement; a focus on under-
standing many perspectives; an iterative and investigatory style;
and a commitment to changing things in the interest of those who

have to live and work with the results’.®?
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4.2 | Aphasia and digital literacy can take
many forms

By deliberately sampling to include participants who are typically
under-represented in research, researchers were able to explore the
ways in which health interventions can unintentionally become ex-
clusionary. The study team had initially assumed that only people
who self-identified as aphasic needed the simplified, text-light and
picture-based version of the study information. However, through
talking to people with lower literacy levels the researchers realized
that this two-tier approach would render the intervention inacces-
sible to many, when in fact, simpler, easily accessible interventions
appeal to most people.40 Given the correlation between social disad-
vantage and poor health,*! neglecting such an issue runs the risk of
exacerbating existing health inequities. This is particularly important
in the case of digital health interventions, which are often hailed as
having the potential to democratize health care by empowering eve-
rybody irrespective of social status, and levelling out long-standing
social gradients in health.*>** Although this position has increas-

ingly been critiqued,**’

itis an attractive hypothesis, strengthened
by data showing high levels of ownership of mobile phones across
young and old, and rich and poor,*® including those with lower liter-
acy and/or limited English-language skills. However, access to tech-
nology must not be mistaken for actual use of technology.*’ Several
participants when first contacted admitted to possessing a mobile
phone or tablet, but at the interview, it would become apparent that
they maintained a respectful but somewhat remote relationship
with it.*”°C At first, this appeared as quite a stubborn barrier to par-
ticipation, but was quickly resolved with the realization that family
members might take on a crucial role, thus allowing engagement via
existing ‘chronic care infrastructures’ present at home.**? Younger
family members often tended to have higher health and technologi-
cal literacy than the stroke patient and were already involved in their
care. This was a way to avoid excluding this (potentially large) impor-

tant group of intervention users.

4.3 | Role of research in resisting existing racial and
socio-economic inequalities

Some demographic groups are too often labelled as ‘hard-to-reach’
in research practice. However, they are accessible if research teams
engage with those communities and build relationships in meaning-
ful ways.”>>* Evidence suggests a chronic under-representation of
people from BAME and low socio-economic groups in medical re-
search, including in cardiovascular trials.*82%% This is particularly
significant for stroke research as BAME groups and those residing in
high-deprivation areas have a higher incidence, earlier age of onset
and greater stroke severity compared with other groups.2'4 Digital
health interventions cannot hope to become equitable without
first considering existing patterns of public engagement with digital
health, and the ways in which these are determined by factors such

as education, age, computer skills, ethnicity and economic status.”®
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Almost all study participants recruited via community settings had
never participated in research before but were enthusiastic when
approached in person with a simple and friendly explanation about
the purpose of the research, the opportunity to ask questions and
have their BP measured. While some found it surprising and unfa-
miliar being invited to voice their opinions, once the researcher had
built some rapport with them, they felt more comfortable about
sharing their thoughts.

4.4 | Strengths and limitations

The main findings in this paper offer important insights that go
beyond this particular case and might be useful to other research-
ers developing complex health interventions. The main strength of
this intervention development work was to combine different ap-
proaches to gain insights into the multiple landscapes of ‘life after
stroke’. This multi-pronged approach guided the team in shaping
how the intervention could be incorporated into people's lives, while
acknowledging that some barriers were immutable (eg the partici-
pant or household member needs to have a mobile phone). Although
resource and time constraints limited this study to a small set of
geographical locations, community-based recruitment from poorer
neighbourhoods in the Thames Valley and London ensured wide
diversity across ethnicity and socio-economic status. The project
timelines also limited the number of participants interviewed, which
may mean that some outstanding barriers to behaviour change were

not addressed.

4.5 | Conclusions

In conclusion, thinking about how an intervention will work must
begin by examining the factors that produce and sustain poor health
in the first place.* Health problems that interventions seek to ame-
liorate should be explored in the social context in which they exist,®
with an understanding of the mechanisms that render some peo-
ple at greater risk than others. Any planned intervention must make
clear how it anticipates responding to those problems.}* Ultimately,
the aim of public health practice is to improve health for all, espe-
cially those who have the greatest potential margin of benefit from
the intervention. This work demonstrating the integration of the
person-based approach and PPI will hopefully inform wider discus-
sions regarding the development of complex health interventions to
make them attractive, engaging, useable and most importantly ben-

eficial, for the widest range of people.
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