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Abstract

Background: There are approximately 6.5 million informal (unpaid) caregiversin the United Kingdom. Each caregiver plays
acritical role in the society, supporting the health and well-being of those who areill, disabled, or older and who need frequent
support. Digital technologies are becoming a ubiquitous part of everyday life for many, but little is known about the real-world
impact of technology for those in acaring role, including the abilities of technol ogies to address the mental and physical impacts
of caregiving.

Objective: This study aims to understand the current and future technology use of caregivers, including digital technologies
used to care for themselves and the person they look after.

Methods: We codeveloped a wide range of questions with caregivers and care professionals and delivered this survey both on
the web and in paper format (eg, using social networks such as Twitter alongside in-person events). Questions were focused on
providing care and looking after caregiver health and well-being. Analyses focused on both quantitative outcomes (frequency
counts and Likert questions) and explored free text entries (thematic analysis).

Results: From 356 respondents, we identified that caregivers were receptive to, and largely positive about current and future
use of technology both for their own care and their caring role (eg, checking in from distance). There were notable concerns,
including the risk that technology could replace human contact. We identified several key areas for future work, including
communication with health and social care professionals, and the potential for technology to help caregiverswith their own health.
We also identified several stakeholders (eg, care workers, pharmacy staff, and general practitioners) who could act as suitable
points for technology signposting and support.

Conclusions: Caregiversare atransient, often difficult to reach population, and thiswork has collated alarge body of knowledge
across a diverse group of individuals. Many caregivers, like the rest of society, are realizing the benefits of using everyday
technology to help deliver care. It isclear that thereisalready ahigh level of dependency on technologies, wherefuture expectations
will grow. However, many barriersto digital technology use remain, including alack of ongoing technology support. Preventive
measures linked to technology that can help look after acaregiver's own health appear acceptabl e, particularly for communicative
tools. This collated caregiver knowledgeisacall for all stakeholders—academics, policy makers, and practitioners—to take note
of these specific challenges, and to ensure that caregiver voices are both heard and fully integrated within the emerging digital
health agenda.
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Introduction

Background

Informal (unpaid) caregivers play a critical role in society,
supporting the health and well-being of those who are ill,
disabled, or older who need frequent support. Caregivers are
the biggest health care provider in the United Kingdom alone,
with an estimated 6.5 million informa caregivers (ie,
approximately 10% of the total population), with an economic
impact of approximately US$77-US $182 hillion per year [1,2].
Globally, an aging and growing population means that the
number and economic contribution of caregivers appear to grow
considerably in the years ahead.

Collectively, caregivers are diverse. Each situation is unique,
varying across geographic location, conditions cared for,
cumulative time spent caring, available support (social, health
care, or otherwise), and information received [3]. Reaching and
understanding this silent workforce is not straight forward, as
many caregivers take many years to—or may never—identify
with the term of being a caregiver [4]. Although the tasks that
caregivers undertake differ (eg, specific needs, hours spent
caregiving, and support available [5-7]), the commonalitiesin
experience are the physical and mental stresses, which are
considerable and unrelenting. The cumulative load of caregiving
steadily impacts the health and well-being of caregivers, and
for many, caregiving is associated with a broad range of acute
and chronic mental and physical conditions[8-10]. Accordingly,
there are urgent callsat national and multinational levelstofind
ways to support caregiver needs through cost-effective,
sustainable, and preventive solutions [11,12]. Such calls have
accelerated the development of many innovative approaches,
such as those directed toward digita health and wellness
technology-based solutions [13].

The development of solutions based on digital health and
wellness technology is increasing across a wide range of
approaches, including teleheal th, mobile health, wearables, and
health analytics as well as digitalized (eg, paperless) health
systems[14,15]. Technology support for health and well-being
is aso increasingly prominent within community care where
technologies, such aswebcams, personal aarms, GPS trackers,
and voice technologies are helping many caregivers regularly
manage aspects of safety, communication, care, and sustaining
independence for aslong as possible [13].

Study Aims

In agrowing continuum of digital possibilities, understanding
theoretical models of moderators and mediators for technology
use is of significant interest to all stakeholders [16].
Nevertheless, our global understanding of the barriers and
enablers for real-world technology use for caregivers is still
surprisingly sparse[17-19]. Given the considerable prominence
of caregivers within our health and social care workforce, this
study aims to collect evidence on the current and future
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technology use of caregivers, both for their own health and
well-being, and the person or personsthey look after within the
context of the United Kingdom.

Methods

Overview

The Supported Carer Project survey involved delivering a
comprehensive survey to help inform current understanding of
the use of digital technology among caregivers, both for
caregiver health and those cared for. As we did not find one
aready in existence, we co-designed a novel survey with
caregivers. This survey was designed to be used across the
United Kingdom to capture both current and future needs and
how digital health technologies might be able to meet these
needs.

Inclusion Criteria and Survey Co-design

Our inclusion criteriareflected our broad interests and included
al informal caregivers aged =18 years. We used a broad
definition of an informal caregiver, people that provide unpaid
care by looking after an ill, older or disabled family member,
friend, or partner. We did not specify the minimum number of
hours per week caregivers needed to be caring for. Ethical
approval was received from the Department of Computer &
Information Science at the University of Strathclyde. Our survey
collated information on basic demographics, health needs, and
explored perspectives on technology for both caregivers and
those being cared for (including interactions with health and
socia care professionals). Our survey questions (Multimedia
Appendix 1) were codeveloped through consultation with key
study partners who had significant experience working in the
caregiver domain (Health and Social Care Alliance Scotland
[The ALLIANCE] and Carers Scotland as part of Carers UK).
Questions were developed iteratively, and the scope and
approach of our survey was critiqued by 3 individual caregivers
and 5 professionals from caregiver organizations to ensure that
the length, wording, and scope were appropriate. No questions
were mandatory, SO responses vary across each question
discussed. The survey consisted of four key sections: (1) the
demographic detail s of you asacaregiver (7 questions); (2) you
as a caregiver and technology use (13 questions); (3) the
demographic details of the person that you care for and health
and social care service use (26 questions); and (4) technology
usefor the person you carefor (50 questions). Caregivers could
add multiple people cared for should they care for more than
one person, up to a maximum of 4 people.

Survey Distribution and Consent

The distribution of our survey involved convenience sampling.
More specifically, we shared the web-based version of our
survey through social media channels (eg, Twitter), and email
distribution through networks accessible to our third sector
partners. The survey was promoted using email and social media
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networks connected to The ALLIANCE [20] and Caregivers
Scotland as part of the Caregivers United Kingdom [21]. Paper
copies of the survey were also distributed at conferences and
professional events from The ALLIANCE and Carers UK
(Scotland), which were posted back to us. In addition, the UK
Alzheimer's Society agreed to share this survey using their
web-based message board systems, Talking Point. The survey
was available from June 21, 2018, to September 28, 2018.
Consent was implied in both digital and paper format after
participants read, acknowledged, and accepted the initial terms
of the anonymized survey.

Data Handling and Analyses

Our survey was constructed using Qualtrics Software, where
we stated that any data entered must not contain any identifiable
information. These efforts were paralleled in a paper format.
As free text entry methods could not prevent identifiable
information from being entered, dataweretreated as confidentia
at all times and retained within encrypted, password-protected
sources. Qualitative analyses were performed using thematic
analysis and deep dives [22]. All quantitative analyses
(frequencies and summary statistics) were performed using R
Studio (version 1.1.456).

Results

Demographic Information of Caregiversand Those
Cared for

We received 356 caregiver responses (total sample size but
individual question responses vary) in our survey, and the
demographics of caregivers and those cared for are summarized
in Table 1. Caregivers who completed our survey varied in age,
but most commonly between 45 and 54 years (135/356, 37.9%
of responses), predominantly female (288/354, 81.3% vs 60/354,
16.9%) and self-reported as White (335/354, 94.6%). Of the
331 responses for this specific question, 234 (70.7%) of our
respondents were located in Scotland, 74 (22.3%) in England,
17 (5.1%) in Wales, and 6 (1.8%) in Northern Ireland. Regarding
the highest level of education, 56.2% (200/356) of respondents
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had obtained a degree or equivalent, and 22.2% (79/356) had
completed higher education. Regarding the number of people
cared for, 72.9% (210/288) of participants were caring for 1
person, 22.2% (64/288) were caring for 2 people, 4.2% (12/288)
were caring for 3 people, and 0.7% (2/288) were caring for 4
or more people. A total of 34.2% (121/354) of caregiverswere
working full-time, 25.4% (90/354) were part-time, and 40.4%
(143/354) were not working, of which 90 (ie, 90/354, 25.4% of
all caregivers responding) had to give up work because of
caregiving. Caregivers varied in the number of years spent
caregiving, ranging from less than ayear (5/309, 1.6%) to over
20 years (34/309, 11%). Four participants responded to our
survey via post (4/356, 1.1%) with all other responses via our
web link.

Our survey responsesincluded information from 359 individuals
cared for, where information differed considerably from that
among caregiversin both age and gender (Table 2). Those cared
for were most commonly either <35 years (99/359, 27.6%) or
>65 years (193/359, 53.8%), and males and females cared for
were 51.1% (181/354) and 47.7% (169/354), respectively. The
ethnicity of those cared for wasvery similar to that of caregivers.
Among individuals cared for (where sufficient detail was given
for 355 individuals, Multimedia Appendix 2) over 20 different
conditions were listed, and the most common conditions were
dementia (109/355, 30.7%), older needs (106/355, 29.8%), and
mental health conditions (74/355, 20.8%). Similarly, the types
of specific health problems reported varied considerably across
those cared for. From 258 responses, 99 (38.4%) reported
precise hand movement problems, 66 (25.6%) speech
impairments, 66 (25.6%) deafness or hearing loss, and 40
(15.5%) wereblind or had sight loss. A total of 44.2% (114/258)
of responsesindicated that there were other sensory issues. We
were able to explore 106 of these (free text responses), where
mobility was a specific problem for 29.2% (31/106) of
respondents. Overall, this subgroup of responses was diverse
and problems related to both physical (eg, “nerve damage” and
“physically weak”) and psychosocial health issues (eg, anxiety
or memory).
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Demographics Caregivers, n (%)
Age (years; N=356)
18-24 4(11)
25-34 17 (4.8)
35-44 56 (15.7)
45-54 135 (37.9)
55-64 100 (28.1)
65-74 28(7.9)
75-84 13 (3.7)
285 1(0.3)
Prefer not to say 2(0.6)
Gender (n=354)
Female 288 (81.4)
Male 60 (16.9)
Other 3(0.85)
Prefer not to say 3(0.85)
Ethnicity (n=354)
White 335 (94.6)
Mixed/multiple ethnic groups 3(0.85)
Asian/Asian British 4(1.13)
Black/African/Caribbean/Black British 0(0)
Other 4(112)
Prefer not to say 8(2.3)
Highest level of education (N=356)
Degree or equivalent 200 (56.2)
Higher education 79 (22.2)
Other qualifications 18(5.1)
School qualifications 52 (14.6)
No qualifications 5(1.4)
Do not know 2(0.6)
Number of years caregiving (n=309)
<1 5 (1.6)
1-2 36 (12)
34 54 (17.5)
5-6 53 (17.2)
7-8 28(9.1)
9-10 24 (7.8)
10-16 41 (13.3)
>16-20 34 (11)
>20 34(11)

https://aging.jmir.org/2022/1/€15413

RenderX

JMIR Aging 2022 | vol. 5 | iss. 1|€15413 | p. 4
(page number not for citation purposes)


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

JMIR AGING

Table 2. Study sample and population characteristics of people cared for.
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Characteristics

People cared for, n (%)

Age (years; N=359)
0-15
16-24
25-34
35-44
45-54
55-64
65-74
75-84
>85
Prefer not to say
Gender (n=354)
Female
Male
Other
Prefer not to say
Ethnicity (n=356)
White
Mixed/multiple
Asian/Asian British
Mixed/multiple
Black/African/Caribbean/Black British
Other

49 (13.7)
32(8.9)
18 (5)
9(25)
25(7)
31(87)
39(10.9)
81 (22.6)
73(20.3)
2(0.6)

169 (47.5)
181 (50.8)
1(0.3)
5(1.5)

334(93.8)
7(2
5(1.4)
1(0.3)
2(0.6)
72

Technology for Caregivers Own Health and
Well-being

Current I nterest

Caregivers were asked about their level of agreement to use
technology to help with their own health and well-being. Of the
277 responses, 92 (33.2%) of respondents strongly agreed, 102
(36.8%) agreed, 67 (24.2%) neither agreed nor disagreed, 12
(4.3%) disagreed, and 4 (1.4%) strongly disagreed:

Being able to access support or some form of mental
health support would beideal. Being a carer istough
and you focus most of your time on the person you
care for but forget you also need care. [Participant
guote on using technology for own heath and
well-being]
Caregivers interpreted help from digital technologies in many
different forms. Our analysisidentified themes across concepts

https://aging.jmir.org/2022/1/€15413

of relaxation, meditation, memory prompts, communication
(both with health and social care professionals and peers),
entertainment and tools, such as fitness trackers to encourage
or inform healthy lifestyle choices (Textbox 1). Arguments to
support the use of technology to support health and wellness
were based on convenience, accessibility, and accuracy: being
able to use digital tools quickly to find answers on a regular
basis. Exploring the free text of caregivers who were not
interested in using technology for their own health (ie, 16
caregivers who disagreed or strongly disagreed that they had
an interest) highlighted many concerns regarding technol ogy.
Time (and money) were barriers to use for 5 respondents, and
technologies that operate in silos outside of health and social
care are of limited use. Concerns were aso raised that
technology can become a gimmick. Technologies were
highlighted as a concern where they reinforce a concept of
failure: technologies that assess progress and activity relating
to one's own health and well-being can resonate with feelings
of alack of achievement.
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Textbox 1. Caregiver quotes for using technology for own health and well-being. Caregiversrated their agreeability regarding their level of interest “to
use technology to help me with my own health and well-being.” Quotes are examples of further details given from participants grouped according to

level of agreement.

Strongly agree

. “Being ableto access support or some form of mental health support would beideal. Being a caregiver istough and you focus most of your time

on the person you care for but forget you also need care”

Agree

o “Itisal very useful- but won't encourage you to meditate or exercise. You have to want to do it, for it to be effective. When you are isolated,

depressed and stressed—you still need human interaction.”

Neither agree nor disagree

e “lI don't know how it would help. | fear it going wrong.”

Disagree

. “Gimmicks like these tech devices are of little interest to me. | do make extensive use of the internet to connect with other caregivers and share

information and social chatter.”

Strongly disagree

« “Thereisenough to deal with already. The thought of my phone telling me to go for awalk fills me with dread. Yet moreto fail at.”

Future Interest

When individuals were asked where they would like to see a
focus on future technologiesfor caregiver health and well-being,
we identified that there was a wide range of needs for future
priorities (Figure 1). In parallel with the themes identified for
current use, the most commonly reported future needs were
around the themes of communication with health and social
care professionals (62/247, 25.1%) of respondents rated this as

were technologies focused on social engagement (51/245,
20.8%), entertainment (44/253, 17.4%), and communication
with voluntary or community organizations (41/239, 17.2%).
Some 54 respondents noted that not al of their needs were
captured within the predefined eight categories. We explored
these data and identified 24 diverse responses. Examples
included, accessing research and best practice recommendations
and medication management. Others were more interested in
mental health aspects such asrebuild my self-esteemand mental

the highest priority need). Other high-priority needs identified
(ie, 10 out of apossible 10) for caregiver health and well-being

health monitoring advice and support.

Figure 1. Summary figure of how caregivers would like to see future technologies support them with their own health and well-being in percentage.
Color indicates priority of need where O=not a priority (violet) and 10=highest priority (maroon).
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Technology for Delivering Care

Current I nterest

We gathered 238 responses on the agreement level regarding
interest for caregiversto use technology withintheir caring role.
We observed that 39.5% (94/238) strongly agreed, 33.6%
(80/238) agreed, 21.8% (52/238) neither agreed nor disagreed,
3.4% (8/238) disagreed, and 1.5% (4/238) strongly disagreed.
Through free text responses (Textbox 2), caregivers commonly
noted several key benefits, including digital devices(eg, tablets,
smartphones, or laptops) alow ease of access to information,
checking in from distance (eg, Skype), supporting isolation,

Eganet a

communication, entertainment (eg, Netflix), and help with
simple reminders for care duties such as medications:

Caring comes down to people and we must get the
focus back on to people, not technology! [Participant
quote on using technology for caring role]

Some caregivers reported knowledge of web-based learning
and support modules. Concerns from caregivers included that
reaching health and social care professionals remains difficult,
and that the use of technology can be stressful for those cared
for (eg, provoking anxiety). Technologies are also limited in
their suitability for progressive conditions.

Textbox 2. Caregiver quotes for using technology in caring role. Caregivers were asked to rate their level of interest for using technology to help them
with their caring role. Quotes are examples of further details given from participants grouped according to level of agreement.

Strongly agree

Agree

FaceTime are helpful

Neither agree nor disagree

o “With dementiaitisonly useful in the early stages.”

Disagree

Strongly disagree

«  “Inorder for meto continue be able care at home | need technology. Simple as that.”

« “Livinginafairly isolated community and reliant on a car for appointments, shopping and visiting friends, technology such as video links, and

« “I carefor someone with very complex mental health problems and technology would raise his already extreme anxiety | suspect.”

.  “Caring comes down to people and we must get the focus back on to people, not technology!”

Type of Technology and Frequency of Use Within Caring
Role

We asked caregivers about the type and frequency of technology
they usefor their caring role and they most commonly reported
smartphones, computer or laptop use, and social networking
sites with 65.8% (154/234), 66.5% (151/227), and 59.8%
(128/214), respectively, reporting at least once weekly use
(Figure 2). Many technologies have been used sporadically; for
example, locator devices (eg, Google Maps and GPS) are used
at least to some degree by 57.3% (130/227) of caregivers but

https://aging.jmir.org/2022/1/€15413

are commonly used weekly or monthly. Regarding frequency
of use, caregivers were twice as likely to have never used
wearable technology as opposed to using it daily. The use of
platforms specific for gaming was limited (eg, PlayStation or
Xbox) and was used by 5.9% (13/218) of caregiversdaily. Such
use was not limited to younger ages but included involvement
from caregivers aged 55 to 64 years. Perhaps tellingly, a lack
of understanding of terminologies used in our survey was often
associated with caregivers never using a specific technology to
help them in their caring role (eg, robots, smart homes, and
remote monitoring).
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Figure 2. Current technology use of caregivers to conduct their caring role. The x-axis represents cumulative percentage use, whereas the y-axis
represents the different types of technologies. Frequency of use was grouped into: (1) Daily, (2) At least once a week, (3) At least once a month, (4)
Less than once amonth, (5) Never and (5) | don’t understand this specific technology term. TV: television.
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Confidence and Support for Technology

We asked caregivers about their confidence levels when
selecting the most appropriate technologies. Of the 238
responses, 25 (10.5%) strongly agreed, 82 (34.4%) agreed, 69
(28.9%) neither agreed nor disagreed, 51 (21.4%) disagreed,
and 11 (4.6%) strongly disagreed that they were confident in
selecting the most appropriate technologies for their caring role.
A range of qualitative comments supported such statements
(Textbox 3), particularly around barriers to adoption, such as
that technology moves so fast, technology is often aimed at
younger markets, and that information is lacking. Enablers for
high confidence in selecting technology commonly involved
caregivers who had a particular background in technology, a
family member to hand with technology expertise, and the
ability to search for solutionsthrough computers or the internet:
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No one has helped me. It was all down to Google and
common sense. [Participant quote on confidence for
using technology for caring role]

| DO NOT want more technology in my caring role,
there is more than enough and it is a failure
[Participant quote on support for using technology
for caring rol€e]

We also asked caregivers whether there was sufficient support
and training for technology resources and servicesto help them
in their caring role. Of the 236 responses, 6 (2.5%) strongly
agreed, 33 (13.9%) agreed, 102 (43.2%) neither agreed nor
disagreed, 67 (28.4%) disagreed, and 28 (11.9%) strongly
disagreed. A range of qualitative comments supported these
statements (Textbox 4), including financial restrictions, lack of
visibility or existence of support, a need for self-sufficiency
within the caring role, inability to accommodate all users (eg,
older caregivers), and lack of overall support for caregiverswith
technology just being one component of this.
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Textbox 3. Caregiver quotes regarding confidence for using technology in caring role. Caregivers rated their confidence about selecting the most
appropriate technologiesfor their caring role. Quotes are extracts of further comments given from participants grouped according to level of agreement.

Strongly agree
o "I liketechnology and try to find ways to adopt and adapt it for my use”

Agree

« “l canfind my way around most technologies.”

Neither agree nor disagree

o  “Not aways sure what will be most effective”

Disagree

e “ljust don't know anything about what might be available”
Strongly disagree

«  “Noonehashelped me. It was al down to google and common sense.”

Textbox 4. Caregiver quotes regarding support and training for using technology in a caring role. Caregivers rated whether there was sufficient support
and training for technology resources and services to help them in their caring role. Quotes are examples of further details given from participants
grouped according to level of agreement.

Strongly agree

« “I do not want more technology in my caring role, there is more than enough and it isafailure”

Agree

o “Ifind | can access the information | need—I do wonder though, if it is as accessible to everyone?’

Neither agree nor disagree

o “Feel | have everything | need or can afford.”

Disagree

« “I have never been offered or had discussed any info on tech enabled care from anyonein Social Work or NHS!”
Strongly disagree

o “Thereisageneral lack of support, let alone for tech stuff.”

interaction. More specifically, this included 1.2% (3/242) of
caregivers who reported daily interactions, 18.6% (45/242)
reported weekly interactions, and 32.6% (79/242) reported
monthly interactions. Conversely, caregivers were less likely
tointeract with counsel ors and dietitians, with 78.7% (177/225)
and 76.3% (171/224) of caregivers reported that they never
interacted with these professional groups, respectively. The
frequency of reach of some health and social care professionals
was notably high within specific subgroups of caregivers. For
example, athough 55.7% (136/244) of respondents of caregivers

Health and Social Care Professional | nteractions

We explored the types of health and social care professionals
that caregiversinteracted with as part of their caring role (Figure
3). The results reveaded that a particularly common point of
contact overall was the role of genera practitioners, where
27.5% (73/265) reported interactions at |east once amonth and
4.9% (13/265) reported interactions at least once a week.
Semiregular contact was made by 58.1% (154/265) of
caregivers, whereas 9.4% (25/265) of respondents reported

never interacting with this professional group. Pharmacistswere
aprofessional group that commonly interacted with caregivers,
where 79.3% (192/242) of caregivers reported at least some

https://aging.jmir.org/2022/1/€15413

interacted with care providers, it was common that these were
very regular interactions (52/244, 21.3% daily and 34/244,
13.9% weekly).
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Figure 3. Frequency of health and social care professional interactions for caregivers. The x-axis represents cumulative percentage of interactions,
whereas the y-axis represents the different health and social care professional groups Frequency of use was grouped into: (1) Daily, (2) At least once a

week, (3) At least once amonth, (4) Less than once a month, (5) Never.
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Futurelnterests

When we asked caregivers about their prioritiesfor caring, there
was relatively little variance between many of the prespecified
categories used (Figure 4). The most common priorities
highlighted (ie, 10 of apossible 10) included: checking in from
distance (65/185, 35.1%), communication with health and social
care professionals (64/203, 31.5%), and transport (eg, help
outside the house to move more easily and independently;
57/193, 29.5%). Interestingly, there was also arelatively strong
need for activitiesof daily living (eg, sitting and sleeping; vision,
speech, and hearing; and social engagement). Innovations
regarding exercise and entertainment to help caregivers with

https://aging.jmir.org/2022/1/€15413
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their caring role were comparatively less desirable compared
with other aspects, with 13.2% (26/197) and 14.9% (29/194)
of caregivers stating this as a greater priority need.

We extended these questionsto understand how caregivers make
decisions about whether to purchase future technol ogies (Figure
5). Here, we identified that study participants most commonly
allocated the highest desirability (ie, 10 of a possible 10) to
reliability (107/220, 48.6%), ease of use (102/220, 46.4%), and
accessibility (100/211, 47.4%). Comparatively, less important
considerations were enjoyment of use (31/197, 15.7%),
integration with other services (23/191, 12%), and design
considerations (8/193, 4.1%).
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Figure 4. Priorities for future technologies to help caregivers to undertake their caring role. Color indicates priority of need where O=not a priority
(violet) and 10=highest priority (maroon).
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Figure 5. Priorities when deciding whether (or not) to buy future technologies. Color indicates priority of need where 0=not a priority (violet) and
10=highest priority (maroon).
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the largest surveys of its kind to focus specifically on the use
of current and future digital health technologies to support the
health and well-being of the UK caregivers and those cared for.
Our sample was considerable in size, diversity, and level of
detail recorded; caregivers varied in age, employment, gender,
and conditions cared for. In agreement with cross-sectional
evidence [3], our sample of caregivers was predominantly

Discussion

Principal Findings

We set out to improve collective knowledge on current and
future technology use of caregivers, both for their own health
and well-being, and the peopl e they look after within the context
of the United Kingdom. To our knowledge, our work is one of
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female; however, given sufficient sample size, it is of note that
thisfinding may not always be paralleled across all age groups
(eg, male caregivers are particularly common at the ages of =65
years[23]). Thefindings suggest that technologies play adiverse
roleininformal care settingswhere most, but not all, caregivers
are largely positive about the potential. Such positivity is not
without reservation, astechnology can also be anegative force.
Ongoing support is clearly lacking, and real-world value and
implementation is limited as caregivers face challenges across
cost, sustainability, availability, and reliability.

Limitations

Our study had several limitations. First, given that caregivers
are often hidden within the society, selection biases remain
challenging to avoid. For example, our self-reported ethnicity
data reflect the UK national statistics, where 94% of UK
caregiversidentify asWhite[24]. Moreover, ascritical questions
remain regarding the extent of the additional challenges that
ethnic minorities face, it is pertinent that both research and
policy strategies continue to reach these groups. Most of our
survey respondents were highly educated; however, this may
not be representative of the general population. Work conducted
by the New Policy Institute in 2014 (based on the Office of
National Statistics Family Resources Survey) found that 70%
of working-age people caring for 20 hours aweek or more did
not have qualifications above the Genera Certificate of
Secondary Education level [24]. Our methods of recruitment
(using existing social networks, such as Twitter) may aso have
encouraged specific conditions (eg, dementia and cancer) or
populations (eg, greater number of years of formal education)
to respond. Our postal replies were few, and we did not explore
how individualsfound our initial web link to the survey in detail.
Nevertheless, our work still represented over 20 different
conditions, and 14% of those cared for were under the age of
16. Understanding caregiver needs in more rare conditions
remainsvital [25]; however, it falls out of the scope of thiswork.
Although the development of a survey promoted on the web
has hel ped us reach many peoplein arelatively short timeframe,
those averse to digita hedth technologies may be
underrepresented. There are also inherent biases associated with
convenience sampling; our participants were predominately
based in Scotland, reflecting our local links and networks. Very
few of our participants were new to caregiving. Although the
extensive experience of our respondents is advantageous for
gaining long-term insights, further work is needed to understand
how challenges differ within those who are new to caregiving,
particularly with respect to information seeking. Finally, to
ensure anonymity of responses, we are not able to explore
geographic, socioeconomic, or deprivation indices in further
detail: important avenues for future work.

Interpretation and Future Directions

There are several findings from this work that are pertinent to
understanding caregiver demographics. Here, we build on
technology usefor caregiversby exploring in detail what makes
caregivers receptive to technology across confidence, support,
exploring health professionals involved, and the drive to look
after their own health and well-being both now and in the future
[26,27]. Most caregiverswho responded to our survey regularly
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used smartphones, social networking sites, and computers or
laptops to support their caring activities at least once a week
(with many using such devices daily). This work adds to the
current evidence that caregivers are not simply an extension of
the health and social care service, but a diverse group given
little attention and support [16]. Our results have demonstrated
that caregivers do not just crave but also need much stronger
and more meaningful linksto our health and care professionals,
which hold particular weight given the context of COVID-19
and risk of future pandemics. Technology could easily support
such links, but the risk of rejection from professiona health
staff and caregivers could severely impact implementation.
Careful, caregiver-led solution design is nonnegotiable if we
are to support those most in need, including those who are
isolated or have less experience in digital and hedlth literacy.
Particularly useful points of contact for this could include
signposting and some limited support from: general
practitioners, those working within professional caring roles,
or apharmacy setting.

This work highlights lessons in that regularity of use may not
always represent perceived usefulness, for example, many
caregivers make use of locator devices (eg, Google Maps and
GPS) and laptopsweekly or monthly (opposed to daily). It could
be particularly fruitful to understand such relationshipsin more
depth within future work and why many apps and technology
solutions become left behind. Both digital divide and health
literacy levels are important considerations. Despite sharing
brief descriptors, concepts such as Internet of Things devices
or robots can be alien to respondents and, accordingly, few
participants reported use. Further work is now required to (1)
ensure that caregivers are provided with knowledge and
awareness of what technology is available; (2) achieve
sustainable models of support; and (3) identify how research
and policy can extend the utility of both new and existing
technologies, including isolated or poorly represented groups.

Throughout the work conducted, there were several notable
concernsraised about current and future technol ogies (eg, costs
and timeliness of solutions), which alignswith other literatures
[28]. Both our own findings and others[29-31] have highlighted
the high degree of isolation that caregivers face. Successful
innovation and technologies are strategies that can tackle this
problem, including connecting caregivers to supportive
environments, such as family, friends, and health and social
care professionals. Furthermore, our work parallels both policy
and research findings elsewhere (eg, in dementia technology
charters, web-based resources, and the UK government policy
documents) that technology should not replace human contact
[32-34]. Given that a shrinking UK health care workforce
appears al but inevitable [35], innovative solutions (both
technology-based and otherwise) are required. This work
highlights that caregivers need to be involved from concept
initiation all the way through to the posteval uation stages.

Our work also informs state-level actors and health and social
care providers. Caregivers demonstrated confidencein choosing
technologies for their needs, but the need for support to use
technol ogieswas highlighted throughout. However, the delivery
of this objectiveis complex. There are key questions regarding
who should provide this support in the longer term. Although
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the potential for care providers and pharmacists to deliver
technology supports is clear (ie, professionals who regularly
interact with caregivers), careful consideration of workload,
resources and training, and overall interest and acceptance is
required. In addition, it is somewhat concerning that so few
individuals are able to access the vital (and often preventive)
support delivered by other professionals, such as counselors
and nutritionists. The absence of access may not necessarily be
associated with the absence of need. Perhaps indicative of the
high need for technology solutions is that caregivers ranked
thorough scientific evaluation relatively low regarding priority.
Taken together, there is an urgent need to protect caregivers
from purchasing unproven or unsafe technol ogiesto bridge gaps
in care, as highlighted in recent dementia reviews [36].

Finally, the collective message from caregivers is that having
awide array of unsupported gadgets (new or existing) cannot
address core needs in day-to-day caregiving. Well-established
technologies are still not reaching caregivers in a satisfactory
form (eg, checking in for distance and communication tools).
Caregivers frequently face health and well-being challenges
alone, highlighted by aneed for communi cation with health and
social care professionals and are urgently looking for solutions
regardless of the quality of science or how personalized
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technol ogies can be made. Continued co-design and consultation
is required to improve current and future systems and
technologies in a transparent manner, particularly given the
significant reform and change that is well underway [37].

Conclusions

Digital technologies appear to be largely acceptable for
caregivers. As we look to the future, this work suggests that
caregivers are caling for solutions that augment the human
touch, connecting caregivers to those cared for (including at
distance), friends and family, and health and social care
professionals. Quality is key: unsupported and unreliable
technologies remain problematic (and may not enhance safety
or well-being), where finding and using technologies is often
compounded by time pressures. Technological developments
remain fragmented, and it is critical that new horizons
collectively deliver on empowering caregivers with skillsets,
knowledge, and tools to help their day-to-day role. Moreover,
this work reiterates the need for all stakeholders, including
academics, policy makers, and practitioners, to recognize the
invaluablerolethat caregivers play in communities and to ensure
that this group become equal coarchitects of the emerging digital
health agenda.
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