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Abstract

Background: Physical activity is a critical component of both well-being and preventative health, reducing the risk of both
chronic mental and physical conditions and early death. Yet, there are numerous groups in society who are not able to undertake
as much physical activity asthey would liketo. Thisincludesinformal (unpaid) carers, with the United Kingdom national survey
data suggesting that 81% would like to do more physical activity on aregular basis. Thereisaclear need to develop innovations,
including digital interventions that hold implementation potential to support regular physical activity in groups such as carers.

Objective: This study aims to expand and personalize a cross-platform digital health app designed to support regular physical
activity in carers of people with dementiafor a period of 8 weeks and evaluate the potential for implementation.

Methods: The CareFit for dementia carers study was a mixed methods co-design, development, and evaluation of a novel
motivational smartphone app to support home-based regular physical activity for unpaid dementia carers. The study was planned
to take place across 16 months in total (September 1, 2022, to December 31, 2023). The first phase included iterative design
sprintsto redesign aninitial prototype for widespread use, supported through a bespoke content management system. The second
phase included the release of the “CareFit” app across Scotland through invitations on the Apple and Google stores where we
aimed to recruit 50 carers and up to 20 professionals to support the delivery in total. Partnerships for the work included arange
of stakeholders across charities, health and social care partnerships, physical activity groups, and carers' organizations. We
explored the implementation of CareFit, guided by both Reach, Effectiveness, Adoption, Implementation, and Maintenance
(RE-AIM) and the Complex Intervention Frameworks.

Results. Project processes and outcomes were evaluated using mixed methods. The barriers and enablers for professional staff
to signpost and use CareFit with clients were assessed through interviews or focus groups and round stakehol der meetings. The
usability of CareFit was explored through qualitative interviews with carers and a system usability scale. We examined how
CareFit could add value to carers by examining “in-app” data, pre-post questionnaire responses, and qualitative work, including
interviews and focus groups. We also explored how CareFit could add value to the landscape of other online resourcesfor dementia
carers.
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Conclusions:
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Results from this study will contribute new knowledge including identifying (1) suitable pathways to identify

and support carers through digital innovations; (2) future design of definitive studies in carer populations; and (3) an improved
understanding of the Reach, Effectiveness, Adoption, Implementation, and Maintenance across a range of key stakeholders.
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(JMIR Res Protoc 2024;13:€53727) doi: 10.2196/53727
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Introduction

Background

Recent estimates suggest that in the United Kingdom, 10.6
million family membersand friends|ook after afamily member
or friend due to a disability, frailty, or a mental or physical
condition [1]. The collectiveimpact of thisgroup (often termed
“informal carers’) in the United Kingdom is a saving to health
and social care servicesof £162 hillion (US $206 billion, 1£=US
$1.27) per year [2], afigure comparabl e to the entire budget for
the National Health Service England [3]. However poignant
thiscontribution is, the support does not come without personal
costs to carers. Many carers report poor mental and physical
health, afinding also supported by systematic review evidence
[4,5]. Poor carer health isa concern for everyonein society and
has been associated with areduced quality of life and increased
mortality in the person being cared for [6,7].

As global populations continue to age, our health and socia
care systems are beginning to reform, driven through a
combination of factors (eg, staff shortages, risk of infection in
hospital settings, and cost savings) to pivot further toward care
in the community [8,9]. With this shift, there is a growing call
to build more holistic approaches around health and well-being
in carers[10,11]. Achieving such major reform looks certain to
embrace digital components, including building up evidence
into digital interventions that could both aleviate pressure on
health and social care staff and empower carers. Yet, realizing
such digital implementation remains challenging, not least
because the requirements for successful implementation of
digital solutionsare bothlong andintricate[12,13]. For example,
this includes not only technical and operational readiness or
rigor but also the development of a strong evidence base [14],
an inclusive and authentic co-design approach (ideally early
and including awide variety of key stakeholders[15]), and early
recognition and management of risks around nonadoption and
abandonment [16,17].

Across awide array of carer innovations and research [18,19],
the development of digital supports for carers of people with
dementia continuesto be of significant societal interest [20-22].
For example, the pioneering work of the World Health
Organization (WHO)-led “iSupport” platform for carers of
people with dementia [23] has facilitated evidence-based
theories on personhood and cognitive reframing [24,25] to
become accessible to a global audience through web-based
training and support, with anticipated impactsincluding reducing
burden and anxiety. The content delivered is multidimensional,
including an introduction to dementia, reducing stress,

https://www.researchprotocols.org/2024/1/e53727

supporting activities of daily living, being a carer and caring
for yourself, and dealing with behavior changes. Asthe evidence
base for i Support continues to grow (including adaptation and
evaluation in 33 countries [26]), there remains scope to
complement and augment global resources such as iSupport
across other unmet needs of carers. This includes areas of
physical activity where the UK national survey data suggest
that 81% of carers are not able to do as much physical activity
as they would like to [2], with alack of digital innovationsin
development for this specific group. An added challengeisthat,
owing to their caring role, many of the carers spend much time
indoors, limiting the value of location- and step count—based
approachesthat are more accessible to other population groups)
[27,28].

We previoudly reported on our initial “ CareFit” progress[28,29],
after building thefirst version of the app asan Android Package
Kit (APK) and testing a minimum viable concept during the
COVID-19 pandemic lockdown across Scotland. The original
app was designed to support carers to undertake early stepsin
physical activity, informed by the UK national physical activity
guidelines and is based on the transtheoretical model of
behavioral change [30]. While initia results identified the
acceptability, usability, and feasibility of the app and concept,
thework marked only thefirst step to develop an evidence base
for future use and explores a relatively new area of research
around sedentary behavior ininformal carers. We demonstrated
limited implementation findings around the reach (the app was
only available on Android phones), the sustainability (the app
was designed for 3 weeks of use only), and the lack of wider
engagement with health and socia care professionals and
providers. Thus, we concluded that significant insights could
be gained from aredesigned version of the app (eg, acompletely
new build using React Native [Meta]), introducing a higher
quality user experience covering multiple platforms, a more
personalized user journey, and establishing how we could design
afuture definitive study for sustainable use with implementation.
Further insights that remain critical include those relating to
future study design (eg, relating to the MRC Complex
Intervention Framework [ 15,31,32]) through the lens of asingle
postdiagnostic pathway such as dementia.

Study Aims and Objectives

Thiswork aimed toimprove current uncertainties around social
care pathways to implementation and gain an understanding of
facilitators and barriers to the Reach, Effectiveness, Adoption,
Implementation, and Maintenance (RE-AIM) [33] of “ CareFit”
in a real-world setting. Our objectives were to (1) expand an
initial 3-week intervention to an 8-week intervention to support
maintenance of physical activity; (2) develop understanding of
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recruitment pathways and explore barriers and enablers to
recruitment for a future definitive trial, including recruiting
more deprived socioeconomic groups, (3) improve
understanding of usage adherence and develop understanding
of the most reliable methods to regularly measure physical
activity and sedentary behavior within dementia carers; (4)
explore how “ CareFit” could provide added value for dementia
carers with the existing solution of other digital interventions
(such as “iSupport”) through qualitative interviews or focus
groups with key stakeholders; and (5) to explore unexpected
benefits including whether people with dementia also see the
benefits of CareFit.

Methods

Study Design

The CareFit for dementia carers study was a mixed methods
evaluation of a novel motivational smartphone app to support
home-based regular physical activity for unpaid dementiacarers.
The study took place across 16 months (September 1, 2022, to
December 31, 2023) and formed a“ stand-alone” element of an
existing randomized controlled trial on “iSupport” [26]. Initial
co-design and adaptation of an existing prototype[28] facilitated
this feasibility study. In brief, the co-design sessions for
adaptation and expansion involved 3 development sprints:
gaining feedback from a range of stakeholders such as carers,
professionals who support carers (eg, charity partners) and

Textbox 1. Feasibility study inclusion and exclusion criteria.
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researchers, and developers to create priority areas for app
development. At the conclusion of participation in the CareFit
feasibility study (designed for up to 8 weeks of use), al carers
completing their final evaluation survey received information
about regional support services and a shopping voucher as a
token of appreciation for their participation in this work.

Participant Recruitment: Feasibility Study

Professional study collaborators and organizations were sent a
media pack of adverts across text, image, and video formats.
Informal carers of people with dementia were identified and
recruited through our partner organizations' networks, the Join
Dementia Research (JDR) [34] database, and were supported
by other stakeholders through advertising through posters,
emails, social media, and center referrals, as required. Staff
from our partner organizations were invited to contribute to the
evaluation across this work, along with a broader group of
stakeholders (eg, including organizations who did not take an
active role in recruitment) at the conclusion of the work, for
“round table’ stakeholder meetings and interviews. Throughout,
staff were not obliged to participatein the evaluation even where
their organization was a collaborator in this work. All
participants were free to withdraw at any time without any
impact on their future health and care or working role.
Participant data collected to the point of withdrawal were used
inthe analysisunless consent for thiswas specifically withdrawvn
(Textbox 1).

« Feasiility study inclusion criteriafor carers

o Adults(18+) living in Scotland who self-identify asan unpaid carer (partners, children, friends, etc) of a person with dementia (sel f-reported)

«  Contemplating or preparing to undertake physical activity

« Ability to undertake simple exercises such as arm raises or stretching

« Beabletoread and writein English

«  Have accessto asmartphone (Android or Apple) and access to the internet

« Normal or corrected to normal eyesight

« Feasibility study inclusion criteriafor social care professionals
o Adultsaged 18 and older
e Basedin Scotland

«  Working as a health and social care professional

«  Willing to engage with the study (eg, share information about “CareFit” with carers of people with dementia) through their professiona
role for aperiod of at least 3 months (to ensure timely follow-up)

« Feasibility study exclusion criteriafor carers

« Anyone advised by aclinician not to undertake physical activity or make any change in their present level of exercise

« Arealready regularly exercising to asignificant level outside the home (eg, running or cycling)

o Residing outside Scotland at the time the study is conducted
o Currently part of arelated “iSupport” study

« Feasiility study exclusion criteriafor socia care professionals

«  Working exclusively within the National Health Service

https://www.researchprotocols.org/2024/1/e53727
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CareFit Intervention

“CareFit” is a smartphone app designed to support carers of
people with dementia. It was designed to be accessible on both
Android and Apple smartphones and tablet devices. It was
developed to support the early stepsin physical activity inline
with the transtheoretical model of behavior change [30] and
co-designed with carers, health and social care professionals,
and physical activity experts over a series of phases.

For participants who did join the study, they were sent an
“invitation only” link to download the app on their own
smartphone or tablet device and were supported to do this over
anumber of email steps and correspondence with the research
team, as part of a“closed” study on Google and Apple stores.

Ethical Considerations

Human Participant Ethics Review

Ethical approval for feasibility work was obtained through the
Bangor University School of Medical and Health Sciences
academic ethics committee (approval number 2021-16915). The
initial co-design and adaptation work was supported through
approval in 2022 from the Department of Computer and
Information Sciences, University of Strathclyde.

I nformed Consent

For the feasibility study, both carers and professionals were
provided with online information sheets before involvement in
the study. Informed consent was demonstrated by the online
signing of a consent form in Qualtrics [35]. Participants
electronically selected individual items in the online form,
corresponding to the paper consent form, in order to confirm
they had read and agreed with each item. Their electronic
signature was achieved by entering their first name and surname,
and then either typing or drawing their signature next to a
declaration. During the consent process, potential participants
were supported by aresearcher in an online meeting (eg, Skype
[Microsoft Corporation] and Zoom) or telephone call wherever
requested and any questions were answered. They then
completed an online form, or the form registered that they
declined.

Privacy and Confidentiality

The research team and app devel opers undertook a number of
steps to ensure the security of the information collected. While
theuse of secure, General Data Protection Regulation—compliant
online survey forms are standard for such studies, privacy for
the development and use of the app was ensured through the
development of a secure content management system to store
pseudonymized “top-level” information from partici pants about
overal app use. Information that is personal to the participant,
such as barriers and enablers to physical activity, was kept on
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theindividual handset, was not shared further, and did not cross
between devices, even when the user remained the same. Any
information stored by the University of Strathclyde was stored
within university-approved, password-protected encrypted
storage sites.

Compensation Details

Carers who participated in this work were offered a £20 (US
$25.40 [1£=US $1.27]) shopping voucher to thank them for
their involvement.

Data Collection, Management, and App Download
Process

There were four key areas of data collection (1) study
advertisement and recruitment impact (including proactively
contacting carersthrough the JDR platform), (2) online surveys,
(3) “In-app” data collection (namely the usage across the
different domains of the app such as the “activity,” “planner,”
“resources,” or “sharing” elements, including a “time stamp”
at thetime and date of use), and (4) interviews and focus groups.
For online surveys, the online platform “Qualtrics’ was used.
Study adverts (in both paper-based and digital formats) were
shared with study partners alongside the use of the JDR
platform. Carers who consented to the study were directed to a
bespoke hyperlink within the Google Play and Apple stores,
where an individual pseudonymized ID was entered after
download. The CareFit research team offered support to
individuals at any stage as reguested through email or telephone
or video call support. Focus groups and interviews both took
place to understand a subsample of the participants’ experiences
and were used in the closing stages of the project as “round
stakeholder” meetings, which explored, in conversation, future
steps around key themes and points identified through the use
of the RE-AIM methodol ogy.

Evaluation Outcomes

Our mixed methods evaluation was underpinned by a number
of different data sources, including (1) baseline carer
demographic survey (eg, age group, gender, and number of
years caring and hours caring per week) and 8-week follow-up
(eg, International Physical Activity Questionnaire Short Form,
[IPAQ-SF] [36], EQ5D [37], and system usability scale [SUS]
[38]), (2) professiona survey (eg, elements of RE-AIM and
how CareFit could integrate into working role), (3) “in-app”
collected data, and (4) interviews and focus groups. Following
the format of the RE-AIM framework, our outcomes were
guided wherever possible by the elements of Reach,
Effectiveness, Adoption, Implementation, and Maintenance and
were also interpreted with support of the Complex Intervention
Framework [15,31,32]. Further information is listed in Table
1.

JMIR Res Protoc 2024 | vol. 13 | €53727 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

Eganet a

Table 1. Example research questions and example data sources based on the RE-AIM framework.

RE-AIM? component and example research questions

Example data sources

Reach

«  What isthe participation rate within the study?
«  What isthe dropout rate within the study?
«  What are the key barriers or facilitators to reach?

Effectiveness

«  What are the indications around the usability of “ CareFit"?

«  What arethe early indications of effectivenessfor increasing physical
activity/reducing sedentary behavior and increasing knowledge of

physical activity?

«  What (if any) are the unintended consequences of using the app?

«  What isthe overall caregiver engagement with the app?

Adoption

«  What are the characteristics of organizations that support thework
«  What isthe organizational staff’s understanding of why CareFit

was/was not adopted?

Implementation

«  What arethe key barriers and facilitators to implementation?

«  How can we measure the cost implications (eg, financial and time

for organizations)?

Maintenance

«  What arethefacilitators and barriers to maintaining the program?
Do participants continue engaging with the app across 8 weeks of

use?

»  Registry datafor “Join Dementia Research”
«  Study monitoring of overall numbers of interviews or focus
groups or roundtable discussions

«  Patient-reported outcome measures (eg, system usability scale,
International Physical Activity Questionnaire Short Form, indi-
vidual items, and bespoke measures including sedentary,
knowledge, and support outcomes)

« Interviews or focus groups and roundtable discussions

o “In-app” collected data (eg, “activity,” “planner,” “resources,’
or “sharing” elementsincluding a“time stamp” at the time or
date of use)

Interviews or focus group questionsthat focus on the experience
of adoption activities

« Interviews or focus groups and roundtable discussions
«  Patient-reported outcome measures (eg, EQ5D).

« Interviews or focus groups and roundtable discussions.
« “In-app” collected data (eg, “activity,” “planner,” “resources,’
or “sharing” elementsincluding a*“time stamp” at the time and

«  What could encourage the use of the app beyond 8 weeks? date of use)
3RE-AIM: Reach, Effectiveness, Adoption, Implementation, and Maintenance.
Analysis Results

Our approach to mixed methods[39] wasto analyze qualitative
and quantitative resultsindividually to form conclusions. Where
possible, we synthesized further interpretations of the
guantitative results through the qualitative findings. Interviews
were recorded through the use of an encrypted Dictaphone or
University-approved video software where Braun and Clarke's
[40] thematic analysiswasfollowed. For quantitative outcomes,
basic statistics relating to feasibility were gathered (eg,
description of key recruitment numbers, adherence to CareFit
fromour “in-app” dataincluded summaries acrossthe“activity,”
“planner,” “resources,” and “sharing” elements, including a
“timestamp” at thetime and date of use). Indicators of usability
were underpinned by SUS total scores and, on occasion,
individual questionswere used to support the interpretations of
qualitative data. For all outcomes assessed, differences in
measures between baseline and follow-up were analyzed
primarily around metrics that support our understanding of
feasibility and suitability of outcomes, such as completeness of
information and correctness of data gathered, such as percentage
completion and error value rate. Secondary analyses may be
used at a later time point (eg, app engagement vs outcome
improvements) for hypothesis generation but were not aprimary
purpose of this study.

https://www.researchprotocols.org/2024/1/e53727
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At the time of publication (July 2024), we have recruited 41
participants into the CareFit study, with a peer-reviewed
publication with the results to follow.

Discussion

Principal Findings

Here we aimed to expand, personalize, and evaluate the
implementation potential of a cross-platform digital health app
(ie, accessible on both Google and Apple stores) to support
regular physical activity in carers of people with dementia for
aperiod of 8 weeks. The results build significantly on existing
research across the breadth of materials offered (eg, number
and range of physical activity videos) and the new
functionalities, look and feel, and interaction capabilities of the
app overall. The publication of this protocol serves a number
of functions to help benefit others in the field including
maximizing the transparency, accountability, and reproducibility
of thework, particularly given that CareFit constitutes acomplex
intervention [15,31,32]. For the first time, we have explored
different implementation pathways and will be in a position to
report on how well different routes to “marketing” for carers
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performed in detail—an important outcome given that carers
are often difficult to identify and support in society.
Furthermore, our use of both implementation focus groups
guided by the RE-AIM framework provides a comprehensive
understanding of how carer-focused digital health approaches
(including those in dementia) can move forward at both local
and national levels.

We anticipate that results will contribute new knowledge in a
number of ways, including (1) recommendations of suitable
pathways to identify and support carers through digital
innovations; (2) future design of definitive studies in carer
populations (eg, suggestions for dropout levels and suitable
measures of physical activity); and (3) an improved
understanding of the reach, effectiveness, adoption, and
maintenance for a range of key stakeholders. Such results
support the future design of this work, including the
identification of an optimal and sustainable route forward for
CareFit, including a pilot randomized trial for use over an
extended period. This is likely to also include furthering our
understanding of costs; we are currently exploring options for
CareFit or futureiterationsto be free and aslow cost aspossible
for carers at the point of use (July 2024).

Limitations

There were a number of limitations of this study. First, our
routes for implementation and recruitment were varied and
included not only stakeholders directly advertising the study
but also the JDR online registry for carers of people with
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dementia. Registry routes may not always reflect thewider carer
demographic; however, these are increasingly recognized and
used by charity partners, and it was pragmatic to use JDR within
a time-limited recruitment period. Furthermore, our work
identified the strengths and limitations of these different
recruitment approaches. Second, there were a number of steps
involved in downloading and accessing the “ CareFit” app (eg,
email exchanges with the CareFit research team were required
to onboard participants). Such steps would not take placeif the
app was freely available in app stores, but we opted to design
our study for “closed” testing so that we only collected app
usage data from consented participants and could build up
evidencein aniterativeway. Finally, there were somelimitations
regarding our analysis of the study data. While our mixed
methods approach consists of many comprehensive data sets,
we opted not to analyze the personal goals, barriers, and enablers
participants expressed, in order to protect their privacy. Should
future research be conducted in this project or similar projects,
it may be of use to expand these opportunities with the full
consent of study participants as an opt in or out selection.

Conclusions

Astherole of community carein health and wellness continues
to grow, new opportunities are emerging to support the role of
the informal carer. Our mixed methods approach to adapting,
implementing, and evaluating CareFit will not only inform the
design of future similar studies but also give early indications
about a wide array of impacts, such as marketing, reach,
acceptability, and the feasibility of implementation.

CareFit app devel opment was supported through collaboration with both Carers Scotland (namely Petricia Clark) and our devel oper
“Add Jam.” We would also like to acknowledge the support and advice of Dr Catherine Breslin and internal funds within the
University of Strathclyde, including Strathclyde GATE or TI1Czone funding and previous work supported by the Chief Scientists
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This project is funded by the National Institute for Health Research (NIHR) Public Health Research program (project reference
NIHR130914). The views expressed are those of the authors and not necessarily those of the NIHR or the Department of Health
and Socid Care.
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