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Abstract

Background Although availability and utilisation of digital health interventions (DHIs) for management of diabetes
and cardiovascular disease (‘cardiometabolic disease”) have increased, they may exacerbate health inequalities. South
Asians have increased cardiometabolic risk, but their experiences of DHIs are poorly investigated and characterised.

Objective To explore facilitators and barriers to DHI uptake and use in South Asian individuals in the UK with cardio-
metabolic disease.

Methods Mixed-methods approach encompassing online/face-to-face/individual interviews (n=45) and survey
(n=100). After informed consent, transcription and coding, we conducted a thematic analysis informed by a guide
for understanding inequalities in DHIs to examine perceptions at the individual, healthcare professional, societal
and intervention level.

Results Participants described an intersection of factors resulting in varied digital skills and confidence

within the community, including individual characteristics, awareness, and support. COVID-19 restrictions acted

as both a positive (use of online shopping and social media increasing digital confidence) and negative (lack of access
to health services) drivers to DHI uptake. Participants made recommendations for improving DHI uptake in the health
service and policy area, such as promotion and upskilling through culturally and language-appropriate avenues such
as community organisations and outlets. Participants suggested DHI design improvements should focus on literacy,
numeracy, accessibility, and cultural appropriateness.

Conclusions DHIs have the potential to support South Asian populations in the UK to prevent and manage cardio-
metabolic disease. To improve their uptake, approaches to their implementation should consider community diversity
to provide appropriate promotion, education, and support.
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Introduction

Digital health interventions (DHIs) such as apps, weara-
bles, and websites for cardiovascular disease and dia-
betes (together termed cardiometabolic disease), have
the potential to improve patient experience [1] and out-
comes in [2-4], as well as reducing costs and increas-
ing efficiency [5]. Digital approaches to prevention and
management of cardiometabolic disease currently in
use in England include lifestyle changes around diet and
increased activity; remote monitoring; and support with
rehabilitation [6—8].

However, digital approaches risk excluding some popu-
lations who experience barriers to access and use, exac-
erbating existing health inequalities [9]. There is some
evidence of ethnic inequalities in uptake of DHIs [10].
People of a South Asian background in the UK have
increased cardiometabolic risk [11], and some South
Asian groups are more likely to experience barriers to
digital inclusion [12].

There is a limited evidence base about DHI acceptabil-
ity and use in the South Asian population in the UK [13,
14], and existing studies draw on data collected prior to
the pandemic, when digital approaches were less embed-
ded in the health service. There is a need to understand
different populations’ experiences and perspectives on
digital health to ensure equity in future services, and how,
if it all, it has been impacted by the pandemic. This study
aimed to understand facilitators and barriers to uptake of
digital health for cardiometabolic disease, focussing on
in South Asians in the UK as the largest minority ethnic
group [15].

Methods

Study design

A mixed-methods approach encompassing a cross-sec-
tional survey and focus groups. Studies received ethical
approval from UCL REC (20,413/001)) and NHS London
— Brent Research Ethics Committee (IRAS 261047).

Online survey

An online survey was developed (MR, AB, LP) to under-
stand the types of DHIs used by South Asian individu-
als in the UK, digital literacy, and experiences of digital
health (see Supplementary 1). Any adult of a South Asian
background in the UK was eligible to part take; outlined
in the survey as “..anyone who considers themselves to
be from a South Asian background (including Afghani-
stan, Bangladesh, Bhutan, India, Maldives, Myanmar,
Pakistan, Nepal and Sri Lanka)” The survey was pro-
moted online via professional networks and social media,
and online or hard-copy versions were also made avail-
able through local community and religious organisations
between July 2021 and October 2022. The survey was
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provided in English, but was available to be translated to
a South Asian language on request. We also offered the
opportunity to complete the survey with a member of the
research team. Descriptive analysis was conducted using
SPSS v29 and was used to inform the development of
focus group questions, such as the choice of DHIs.

Focus groups

Recruitment of adults of a South Asian background at
risk, or with, cardiometabolic disease took place via pri-
mary care, community organisations, and using snowball
methods, to ensure participants represented a range of
demographic characteristics. Recruitment was independ-
ent of recruitment for the online survey. Online and in-
person focus groups were offered, as well as individual
interviews with the support of informal or formal inter-
preters, for those who did not feel comfortable sharing
their experiences in a group setting. In-person focus
groups were facilitated by a representative of the commu-
nity organisation to build rapport and encourage partici-
pants to express themselves in their preferred language.
Additional community organisation staff were able to
provide support for other languages.

Before each focus group or interview, participants
provided written informed consent, with any queries
addressed by the research team. The discussions explored
individuals’ use of technology in relation to their health,
barriers and facilitators to use, the impact of the COVID-
19 pandemic on their use of DHIs, and ideas for changes
and support for future use of digital health (Supplemen-
tary 2). Participants were compensated with a £50 retail
voucher.

Recordings were professionally translated (if required),
and transcribed. After familiarisation, transcripts were
inductively and deductively coded (MR, DS). An itera-
tive process of coding, review and revision of codes was
completed (MR, DS, NK). Codes were organised themati-
cally and mapped onto our published guide for under-
standing inequalities in DHIs at individual, healthcare
professional, society and intervention levels [16], using
the contributing factors at each level of action (the ‘con-
structs’) as a guide. Codes that did not fit these constructs
were organised into separate themes; these are not con-
sidered here as they related to other health matters [16].

Results

Survey

A total of 100 South Asian individuals from the UK com-
pleted the online survey, of which 45% had at least one of
diabetes or heart disease. Most participants were female
(n=61, 61%), of an Indian background (n=58, 57%),
and had tertiary education (n=82, 82%) (see Table 1 for
further demographic information). Thirty four percent
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Table 1 Participant demographics
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Online survey

Focus groups and interviews

Ethnicity

Bangladeshi

Indian

Pakistani

Other Asian ethnicity/not provided
Gender

Female

Male

Other/not provided
Age

18-24

25-34

35-44

45-54

55-64

65-74

75-84

84+
Education

None/primary

Secondary

Tertiary

Other/not provided
First language (self-described)

English

Bengali

Gujarati

Hindi

Panjabi

Tamil

Urdu

Other/not provided
Religion

No religious beliefs/none provided

Christianity

Hinduism

Islam

Jainism

Sikhism

Zoroastrianism

Location

South West

South East

Greater London

East of England

Midlands East

West Midlands

Yorkshire and Humber

North West

N=100 (%)
11311

58 (58)

23 (23)

8(8)

N=45 (%)
13 (29)

16 (36)

14 (31)
2(4)

*please see table footnote
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Table 1 (continued)
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Online survey Focus groups and interviews

North East
Health conditions
Prediabetes, Type 1 or Type 2 diabetes
Coronary heart disease, hypertension
Occupation (or previous occupation if retired)
Modern professional occupation
Clerical and intermediate occupation
Senior manager or administrator
Technical and craft occupation
Semi-routine manual and service occupation
Routine manual and service occupation
Middle or junior manager
Traditional professional occupation
None of the above (never formally employed)
Other/not provided

2(2) 0(0)

36 (36%) 31(67%)
26 (26%) 22(49%)
31(31%) 8 (18%)
11(11%) 5(11%)
17 (17%) 0 (0%)
1(1%) 3 (7%)
4 (4%) 0 (0%)
1(1%) 5(11%)
4 (4%) 2 (4%)
14 (14%) 2 (4%)
6 (6%) 2 (4%)
11(11%) 18 (40%)

Demographic information on participants in online survey and focus groups/interviews

*Participants in the focus groups and interviews were not asked about their first language. 26(58%) reported speaking English, with 2 others describing themselves
as speaking some or a little English. Participants who completed this information, reported speaking: Gujarati (n=12, 28%), Urdu (n=10, 25%), Punjabi (n=13, 30%),
Hindi (n-9, 21%), Bengali (=11, 26%), and 2 people reported speaking other languages

(n=34) of respondents to the survey had used a DHIL
Of those that had used a DHI, 18 (75%) cited healthy
lifestyle apps such as exercise and weight loss apps, as
their most used, and 8 (33%) cited diabetes-specific apps
such as those for advice or continuous glucose monitor-
ing (CGM). This group described helpful features of their
most used apps as: advice on healthy eating (n=16, 46%)
and physical activity (n=17, 49%), and tracking aspects
of lifestyle (n =14, 40%) and health (n=13, 37%) for one’s
own interest. Out of those who had not used a DHI, fre-
quently cited reasons for lack of engagement included:
not being recommended by an HCP (n=44, 67%), not
having heard of a DHI (1=26, 39%), preference for in
person (n=15, 23%) and DHIs not being relevant to them
(n=14, 21%).

Focus group and interview study population

Forty-five South Asian participants at risk, or with, car-
diometabolic disease were recruited. This included 31
individuals (67%) with prediabetes, Type 1 or Type 2 dia-
betes, and 22 individuals (49%) with coronary heart dis-
ease or hypertension. The sample included diversity of
participants in terms of gender (female n =24, 53%, male
n=21, 47%), South Asian ethnicity (Bangladeshi n=13,
29%, Indian n=16, 36%, Pakistani n=14, 31% and other
n=2,4%) and education (no or primary level n=13, 29%,
secondary n=16, 36%, and tertiary n=14, 31%). Twenty
six participants (58%) reported speaking English; further
details related to languages spoken, religion and geogra-
phy are provided in Table 1. Data was collected through

in-person (3 groups, n="7-8) or online (7, n=2-6) focus
groups, and individual interviews supported by an inter-
preter (n=3), which were conducted between May and
September 2022. Data saturation was achieved across all
major themes (facilitators and barriers at the levels of:
individual, provider or healthcare system, population or
society, and intervention).

Focus group and Interview findings

Figure 1 is derived from our previously published guide
for understanding DHI inequalities. The top row shows
the levels of action for digital health inequalities, which
form our themes (numbered 1-4), and the second row,
key constructs within each level (labelled A-O). Within
each level, we have listed the sub-themes identified
through our analysis of the focus group and interview
findings. As the results presented here focus on patient
experiences, most themes and sub-themes relate to par-
ticipant perceptions of digital health and how these are
used, barriers and facilitators to uptake and use, acting at
the individual level. However, these are closely linked to
constructs within the provider, population and interven-
tion levels.

Level 1:individual

Participant understanding and use of digital health
Participants had varied understanding of what consti-
tuted digital health, and what options were available,
from electronic monitoring tools (such as home blood
pressure machines) to more connected devices or mobile



Ramasawmy et al. BMIC Digital Health (2024) 2:32

1. Individual

A. Individualcharacteristics

B. Interaction between individual
characteristics and society

C. Healthstatusand beliefs

D. Individualmediating factors

E. Individualrelationshipsto
technology

F. Accessand patientexperience
G. Supportfordigital health use

H. Institutional factors

2-Broviderior 3. Population or Socie
healthcare system -rop ty
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4. Intervention

M. Design, availability and cost

I.  Social policy and action
J. Socialand healthcare system
interaction with individual N. Consideration of equality

K. Digitalaccessand infrastructure 0. Cultural adaptations

L. Social support

Participantunderstandingand use
of digital health (E,M)

Attitudes towards the NHS during
and post- COVID-19 pandemic
(CEF)

Perceived impact of COVID-19
policies on serviceprovision (F,I,K)

Reliability and interpretation of
digital health interventions

(C,EM,0)

Barriersto digital uptake (A,C,E,J)

Impact of digital health tools on
accessto care (E,F,G)

Facilitators to use of digital for

Participant recommendations for
future digital implementation
(1,K,LLN,0)

Digital exclusion (G,M,N,0)

health

* COVID-19 pandemicdrove
uptake of digital (E,F,1,K)
* Sourcesof motivationto make

Patient perception of capacity for
digital within the NHS (G,H)

health changes and introduction
of DHIs (D,E,G,L,0)

* Role of family and community in
the use of digital health (D,E,L)

Perceived benefits of digital health
approaches (E,M)

Improving accessibility of digital
tools(M,N,0)

Fig. 1 Mapping of themes and sub-themes (white boxes) to levels of impact (1-4) and contributing constructs(A-O). Letters in brackets indicate
the relationship between themes and constructs across all four levels of action. Derived from Ramasawmy et al., 2022 [16]

apps for remote management with their health care
teams. Participants varied in the extent to which they
engaged with DHIs, with some reporting no experience
while others were actively engaged. Many participants
used WhatsApp, social media and YouTube to access
and share information, even if they did not otherwise use
mobile phones.

Use of digital tools used for the management of cardio-
metabolic disease were split across four categories: active
or passive information networks, administrative health
tasks, (self-directed) health behaviours, and prevention
and management with healthcare team (summarised in
Fig. 2).

Barriers to digital uptake

Age, English language skills, literacy and numeracy, phys-
ical barriers such as eyesight and arthritis, and cost of
up-to-date digital devices and data, were highlighted as
potential barriers to digital interest, use and skills. Par-
ticipants described an interaction of these factors and
varied level of digital skills within the community:

.. I've got ...neighbours who struggled and it wasn’t
just the older generations, it was, I mean people in
their forties, you know. They didn’t know how to get
the NHS app. And the other thing is obviously with
technology, you need to have a smartphone and
then you need the Internet access as well... people

in in our area mostly they are on pay as you go.
[M, Age 45-54].

Older participants spoke about how they had used
technology while within the workforce, but that tech-
nological advancements over time have left them out of
practice or out of date. However, participants of all ages
talked about a fear of technology, with specific concerns
including privacy of information, being tracked, and
experience of scams:

“But I think if you've got technology fear or some-
thing like I have, that again I had to learn a new
thing and some big fear stays in my head at that
time.” [F, Age 45-54]

“.. the first fee I paid £10 for online doctor. And then
he’s asking like - he’s not calling me, just texting...
after that he is asking like, I understand the medica-
tion, I give it to you, give me another £10. And it was
a bit scary.” [E Age 35-44]

Facilitators to use of digital for health

The COVID-19 pandemic drove uptake of digital The
COVID-19 pandemic was a driver of uptake of digital
more broadly for many participants. Maintaining social
bonds via WhatsApp and other platforms moderated
feelings of isolation. Participants noted that they had
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How do patients use digital tools to manage CMD and
other health needs?

ACTIVE OR PASSIVE INFORMATION NETWORKS

Internet searches
NHS website
Youtube

Family and community advice
Peer-to-peer messaging and
social media

Dietary change

w Exercise tracking
' Home monitoring
' ¢
'S
o..’

(SELF-DIRECTED) HEALTH BEHAVIOURS

ADMINISTRATIVE HEALTH TASKS

B

Appointment scheduling
Prescription filling
Vaccine records

Remote consultation

Remote monitoring

Continuous Glucose
Monitoring

&

PREVENTION AND MANAGEMENT WITH HEALTH
AND CARE TEAM

Fig. 2 Participant use of digital technologies to prevent or manage cardiometabolic disease

increased their use of digital services, such as online
shopping, and other digital tools, such as for banking
or travel. As a result of increased time and confidence
online, some sought out health information, highlighting
medical professional videos on social media:

“. During Covid I am stuck up in my home, totally,
cut off from everything. So I depend on YouTube and
I learned so many things” [M, Age 65-74]

“I think that [videos from India are] really good in
a way, because then you've got you've got a doctor
or dietician who is, you know from speaking from
in India, they speak in the native language and
they are dealing with food that’s that more oriented
towards our community.” [M, Age 45-54]

Participants noted both positive (convenience, safety)
or negative (‘forced’) change to digital, for example,
changes in the ways to contact primary care. As COVID-
19 restrictions lifted, the need to ‘check-in’ to venues via
the NHS COVID app for a period of time, led to tem-
porary use of the app, which was later deleted when
no longer required. However, several people had since
engaged with the NHS App for access to their vaccina-
tion record to facilitate travel abroad.

Sources of motivation to make health changes and intro-
duction to DHIs Participants spoke about several

motivations to make changes to their lifestyle to improve
health, including recommendations from their doctor,
family, friends, the media, and as a result of concerns
about risk during the COVID-19 pandemic. Participants
generally expressed positive sentiments around their own
capacity to manage their health, while highlighting com-
mon challenges, for example with making the right die-
tary choices.

Family and the wider community acted as both positive
and negative drivers of behaviour change, for example,
through opportunities to share and adapt healthy ver-
sions of cultural food, including with virtual networks
‘back home, balanced by rejection of these changes by
family members. This linked to a perception that there
were problems with motivation to make healthy changes
among the wider community, illustrated by the following
quotes

“I find that you cook [the healthier version] once,
and then you sort of go back... into your own diet
because... the rest of your family doesn’t want [the
food], you know they think ‘We can’t suffer because
of you..” [E Age 45-54]

“..not all, all persons are so motivated to control
their habits, their dieting habits, eating habits, it's
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very difficult. It’s not easy to follow all these advices.
Maybe I found that 20% or 30% listeners, they follow
my advices [shared in an online community group]
and the other 70% they listen, participate but not
following the advices..” [M, Age 65-74]

These networks recommended and facilitated use of
DHIs to make these changes, in particular around exer-
cise tracking, with some describing some competitive-
ness with friends and family as being an effective motiva-
tor. Participants had also heard about condition-specific
digital health tools from their networks, such as for
continuous glucose monitoring (CGM). There was an
awareness that specific DHIs such as these were not cur-
rently available for everyone on the NHS, and described
cost, technology anxiety or difficulty in setting them up,
and the risk for increasing health anxiety, as barriers to
uptake.

Participants also highlighted that the wider community
could be a source of potentially harmful advice and infor-
mation around DHIs:

%.. I had to explain to her how it works, it sends a
signal either to your mobile phone and then it goes
to the GP etc, and this was when Covid was starting.
She said, “No, no, no, they’ll be tracking me every-
where, I don’t want this” Because she was listening
to her own friends and family who were using What-
sApp and feeding negative information..” [M, Age
45-54]

The role of family and community in supporting use of dig-
ital health Participants described varied levels of need
for support with learning or ongoing use of DHIs. Partic-
ipants with little English or low literacy often described
their children handling all their health-related adminis-
tration such as prescriptions and making appointments,
whether via traditional or digital routes. Some current
DHI users described initial help from family members
(usually their children) which motivated them to engage
further.

However, family members were not universally consid-
ered a source of potential support. For those who lacked
the confidence to use digital tools independently, the
need to constantly ask family members, or to be reliant
on then, could be a cause of conflict or sense of burden,
and did not represent a sustainable solution:

" ...my husband was using [the same app] and he
goes, ‘Oh, it’s so easy, why can’t you use it?’ You know,
‘Why are you having problems?” [F, Age 45-54]
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Perceived benefits of digital health approaches

For those who were able to use them, DHIs, particu-
larly those related to administrative health tasks, were
described as providing ease, convenience and time sav-
ing. Not having to travel within work hours, or the avail-
ability of services at a range of times, removed barriers to
engaging with services.

DHIs were seen to have the potential to promote
patient self-management of health and well-being, such
as around motivation for exercise and dietary change,
and improve interactions with the health system. In par-
ticular, the ease of sharing information or remote moni-
toring, allowed patients to visit services less regularly, but
get help when required. Participants also highlighted the
potential for DHIs to enhance patient experience of care
in other health conditions.

Level 2: provider or healthcare system

Attitudes towards the NHS during and post-COVID-19
pandemic

The NHS and their healthcare providers were seen as
trusted sources of information regarding health and were
used by some to check information shared with them by
friends and family, or that they had found online:.

“..when I go to the GP I ask the doctor sometime,
and they, when they say like, “Yes, what dieting do
you follow? Yeah, it’s good.” Or sometimes - they said,
like, yeah, “Do something like this” Then I match it
with Google, what I'm watching, then I feel, yeah,
this is the right information I'm seeing from Google.
That way I check my information is - because every-
thing is online, I don’t trust it” [F Age 35-44]

Patient discussion of healthcare most frequently
focused on the limited accessibility of GPs, during and
post-pandemic. While many were sympathetic to the
burdens on healthcare professionals, particularly in the
last few years, some felt that there had been a reduction
in the quality of care received in the NHS, and that more
important people got better service.

Impact of digital health tools on access to care

The use of digital tools in health services was described as
a way to overcome barriers or lack of service: for example,
for those able to use portals to access services (e.g. GP
apps), they provided a way to book appointments, han-
dle prescriptions and view test results. Other perspec-
tives were that they provided new benetfits, such as rapid
communication of symptom or status change via remote
monitoring. Follow-up by text message and other digital
communication had multiple positives, including: pro-
viding useful reminders or reassurance of appointments
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and timescales; reducing pressure of scheduling appoint-
ments for negative results; and were seen as a more con-
venient way to access further resources. Digital records
were also seen as a way to improve communication
between primary and secondary care:

“.as a result of the pandemic all of my appointments
have been remotely, electronically, sending informa-
tion, receiving information, apart from [hospital]
which I attended... I was very confident because a
text message is sent saying, your consultant will be
calling you at such and such time. So its all very
reassuring and I feel that the GP definitely, even the
hospital, everyone’s sort of adapted to the new way
of having appointments and assessment, and I'm
happy with that” [M, Age 55-64]

For those unable to attend services in regular hours,
digital tools also enabled accessibility and convenience.
Some participants recognised the potential benefits of
digital services but did not feel that they needed them for
the moment: for example, they found SMS communica-
tion sufficient, or were happy to self-manage with their
current tools. Face-to-face services were perceived to be
better than remote for some types of care (for example,
with new concerns), or where there was a language bar-
rier or other communication need.

Many participants described the difficulty of register-
ing or signing onto online health platforms as a barrier to
use, as illustrated in the following quote:

“..you have to contact several different people in
terms of, with GB, you ring, then the receptionist will
tell you something, then you have to go and collect,
they won'’t give it you in your text message or any-
thing, so you have to go and collect that letter. When
you collect that letter, then you try and put a cou-
ple of passwords and information. If it doesn’t go
through then it’'s more frustrating and then you end
up giving up”” [E; Age 45-54]

Others reported having to repeat this process if they
lost their password. Suggestions on how this process
could be improved included providing patients with vid-
eos on how to set up their account and use the app or
offering opportunities to support them to do it in person.

On the topic of digital tools specific to cardiometabolic
disease, participants reported that health care profes-
sionals could act as both facilitators and barriers to use.
For example, one participant described their doctor mak-
ing a case for NHS access to CMG technology to support
them with their diabetes. A few participants expressed
frustration that CGM and other diabetes technology is
not available to all patients with Type 2 diabetes, high-
lighting its impact on lower income households.
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“I don’t think [CGM discussed by group] is offered
everywhere. Somebody very close to me who's been a
type 2 diabetic for many years [has] not been offered
the app... shed have to pay it for herself, she can’t
afford it... so sometimes she struggles to know what
insulin... to take” [ Age 55-64]

Most had not been suggested or offered any specific
DHIs to prevent or manage cardiometabolic disease,
and suggested reasons for this included lack of time, or
a perception that health care professionals believed they
would not “know how to use it”

Patient perception of capacity for digital within the NHS
Patient perception of the capacity for digital within the
NHS as a whole was mixed. Some participants high-
lighted a perceived unpreparedness, understaffing and
under-resourcing for an environment ready for digital
approaches; and that the potential benefits of digital for
the patient or provider were not realised. One participant
gave an example of slow updates or lack of access to test
results on a patient portal. However, others felt that the
NHS was adapting well to integrating digital, and that
this approach was no longer novel.

Level 3: population or society

Perceived impact of COVID-19 policies on service provision
Participants spoke about the impact of COVID-19 poli-
cies on service provision. Some highlighted that their
local practice had already made digital services available
prior to the pandemic, such as options for online pre-
scriptions and patient portals, and they did not have to
make any changes to how they accessed care.

Telephone and video consultations were accepted as a
reasonable step during COVID-19 restrictions, and were
preferred in some cases due to a fear of becoming ill if
attending a practice or hospital environment in person.
In addition, some specialists were able to provide new
digital services, such as remote monitoring. However,
COVID-19 was perceived to have a negative impact on
the quality of care, such as rushed appointments, lack of
proper communication, and difference between sharing
photographs of an issue versus being examined. This led
some people to seek care elsewhere, or to try to self-man-
age as they did not feel adequately supported:

“When it was like the pandemic they don’t answer
the call, or sometimes they like don’t provide the
medication properly, and that communication is cut
off totally... When I talked to them, the [traditional
medicine] shops, they’re asking everything, and
they sent the medication in my address, and I paid
online. Which is how a long time I'm using herbal
medication, because the doctors, they do not serve.
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They answer but they’re not face-to-face. So I didn’t
like feel comfortable to take medication like this” [F
Age 35-44]

“Even if we fell sick, we did not go to the doctor.
Because there was no one in the Surgery, we some-
how used to manage.” [M, Age 55-64]

The impact on care was considered in some cases to be
lasting, as participants raised concerns that their prac-
tices had not returned to in-person appointments. In
general, participants stated that their preferred service
provision would use the best of both approaches, such as
having digital options for routine or administrative tasks
such as prescription ordering, but that they would prefer
being able to see someone in person for any new health
concerns.

Participant recommendations for future digital
implementation
Participants were asked about their recommendations
for future implementation of digital. They highlighted the
need for data to support policy and funding for digital
health, and opportunities for promoting digital skills and
tools in the community: for example, using existing infra-
structure such as screens at GPs, posters in pharmacies,
advertising via UK-based Asian radio and TV, and work-
place practice to improve digital skills. The specific needs
related to digital upskilling identified were: awareness of
what digital tools were available, how to use devices and
specific digital tools, and management of disinformation
and technology fears. Digital upskilling should be held in
locally accessible venues, and be culturally and language-
appropriate, e.g. to be run by community organisations.
However, a few participants identified that either they
or their relatives were relatively isolated, relying on a
few family members, and did not engage with the wider
community, particularly in those interviews which were
undertaken with the support of an interpreter. For wider
benefit, it was suggested that a programme of support
should be put in place to support the introduction of
DHIs within health: for example, to explain benefits, set it
up and initial instruction, and follow-up alongside clini-
cal follow-up.

“..funding needs to be given.. so if somebody whose
first language is not English, is not confident in using
the apps, that they can get into a group and have
maybe a week of lessons in a friendly setting. It could
be in a community centre, it could be in a Gurd-
wara, in a temple, in a Mosque, and that’s the way.
Because that’s where some people go to have meet-
ings” [M, Age 55-64]
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Level 4: intervention

Reliability and interpretation of digital health interventions
Looking at the design and implementation of DHIs for
physiological monitoring, participants were unsure
about whether they were aimed at the public or health
care professionals: for example, having to read and inter-
pret measurements without professional support was
perceived as difficult or anxiety provoking, particularly
when they did not appear to reflect patient experiences.
However, they could also prompt access to healthcare, as
explained by one participant:

“My [relative’s] oxygen levels were like 48, 40, and I
thought, oh my God, [she[’s going to die, you know,
like it was so scary. But then my brother said that
you're not even supposed to have that gadget, that's a
doctor’s gadget, what you doing with it?... But it gave
me an indication to call the ambulance... So it has
a plus point and it has a panic point, so I think the
gadgets are really good to be honest. They saved [her]
life at that time” [F, Age 45-54]

Other specific areas of concern were raised around
reliability and trustworthiness of DHIs. DHIs and online
information sources recommended or provided by the
NHS were perceived to have a greater trustworthi-
ness. Participants generally also described having high
level of trust in the knowledge of their health care team
and would check information found elsewhere online
with them or the NHS website. However, even among
trusted tools, patients had concerns about whether
advice received would be reliable, based on the quality
of information (such as photos) that are sharable online
compared to face-to-face. For example one participant
highlighted a concern about burns, but this would also
have relevance for foot injuries in patients with diabetes,
or for concerns about ankle swelling.

“..there were incidents where they asked us to send
photos and send it through to them. But in real life
- I mean you look at a photo, it's completely dif-
ferent... there’s like one photo that she took, they
thought it was something different, but in reality she
actually burnt it, it was a burn mark and not shin-
gles” [E from mixed-age focus group]

Digital exclusion and improving accessibility and relevance
of digital tools

Participants raised concerns about digital exclusion or
inequalities in who benefited from DHIs, through lack
of awareness, suitability or access, as highlighted in
Theme 2 around the process of using GP patient por-
tals. The high cost and variable accessibility of CGM
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for those with Type 2 diabetes was also mentioned as a
specific example.

Recommendations about improving the accessibil-
ity of digital tools focused on literacy, numeracy, and
cultural appropriateness. Specific examples included:
simple background and easy to read font, providing
information in different languages, use of clear sym-
bols, use of audio and video, integration of voice-inter-
active navigation or input, inclusion of more culturally
relevant dietary information; and improved syncing of
devices. For example, one participant described why
they ceased using a dietary app: “..it’s not really telling
me anything because I can’t track the food properly—
like I'm having to put my rotis or chapatis as something
else” [F Age 35-44].

Desktop interfaces for GP or other NHS portals were
also described as being easier to use by some people,
for example because it was difficult to view all pre-
scription medicines on the screen on a mobile phone.
Reflecting the diversity of participant digital famili-
arity, some described a preference for basic or single
feature apps, with single click navigation, while others
enjoyed more advanced features such as visualisation
of results (for example to promote self-management),
and integration with other systems (such as across GP
and NHS apps, or from monitoring systems to their
care providers). Having some form of support either
within the app or via healthcare providers was also
seen as useful.

Some participants did not feel that digital tools cur-
rently added anything that could not be achieved
manually (e.g. by tracking measurements on paper
or a spreadsheet). However, specific areas of interest
included: greater personalisation of information (cul-
turally or to the individual), apps that could be used by
carers or other family members, and apps that enabled
patients to understand how different food types affect
their blood sugar.

Discussion

This study presents the attitudes and acceptability of
digital health across a diverse group of individuals from
a South Asian background across the UK. While many
participants had some access to mobile devices, confi-
dence and utilisation of DHIs were impacted by indi-
vidual characteristics, awareness of DHIs, and available
support, including to take up digital services during
COVID-19 restrictions. Participants made recommen-
dations for improving DHI design and implementation,
such as promotion and upskilling through culturally
and language-appropriate avenues such as community
organisations and outlets.
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Findings in context

Many of the barriers and facilitators to DHI uptake
and continued use described here (such as affordabil-
ity and digital skills) are well understood [17]. While the
COVID-19 pandemic accelerated uptake of digital by
individuals [18] other pressures such as the cost of living
crisis, and widening inequalities, will continue to digitally
exclude some groups [19].

Existing categorisations of digital health focus on
health-specific tools, such as the WHO categorisation of
DHIs based on target user and functionalities [20] and
NICE classification based on purpose and risk [21]. Our
work adds to this by focussing on South Asian patient
experiences of how individuals use technology to manage
their health and wellbeing, including technology types
where health is not the primary function, such as peer to
peer messaging apps and YouTube (Fig. 2). Information
exchange within the community in the UK and abroad
was a key way in which digital platforms were used by
our participants to manage their health. Previous studies
have found that South Asian community networks are a
source of incorrect information around herbal remedies
and food choices [22]. This effect may be exacerbated
with the increase in digitally inexperienced individuals
accessing and sharing online resources post-pandemic
[23]. A review of YouTube resources found that, among
those tailored to the South Asian community, about
one third contained misleading or unproven informa-
tion [24]. Exposure and susceptibility to misinformation
around health can be associated with other factors affect-
ing health disparities [25]. While system-level actions
are underway [26], community-level approaches may
support individuals with decision-making around health
information found or received online, as well as broader
digital awareness, skills and safety.

Recommendations about improving intervention
accessibility via design have been reflected in other stud-
ies with diverse populations, for example highlighting the
use of small screens and text [27]. Our findings challenge
suggestions that due to access to family or friends who
can translate, it is not always necessary to provide trans-
lated information [28]. Even for those not facing language
or accessibility barriers, a lack of culturally diverse infor-
mation, led to disengagement with prevention or man-
agement DHIs which included dietary management. A
study of apps available in India for diabetes prevention
also noted a lack of culturally relevant food data [29].
Existing resources on South Asian or global diets such
as those produced by health charities and the NHS [30-
33] present an opportunity to improve these offerings,
although this is subject to health care professional aware-
ness. This is particularly important as previous studies
have highlighted cultural pressures around traditional
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food preparation, preferences and consumption practices
as being a key barrier around healthy lifestyle change in
South Asians in the UK [34], and suggested that this may
be particularly difficult to navigate for the sub-group of
patients who do not speak English [35].

Given the diverse nature of this group, a nuanced
approach to digital health implementation can better
identify and address needs. In Fig. 3 we have mapped
user types, the barriers they face, and opportunities to
support acceptability and use of DHIs at the individual
level. It also draws on the diversity of user preferences to
suggest where single-faceted or multi-faceted DHIs may
be best directed. We suggest, this can help us and other
researchers working in this field identify where recom-
mendations from participants may have the most benefit.

Limitations

Given the diversity within those that identify as South
Asian in the UK (such as that demonstrated by occu-
pation [36] and income [37]), this study cannot repre-
sent all experiences of digital access. We made efforts to
address this through offering translations or assistance
with completing the survey, and the use of snowball
and community routes for recruitment to focus groups,
and by offering individual interviews, which were either
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facilitated or interpreted by individuals with appropriate
languages. Forty percent of attendees to the interviews or
focus groups did not provide occupational data; however
where details were provided this included a wide range
including manual and service occupations, and women
who described themselves as ‘housewives. Unfortunately,
due to the small sample recruited to the online survey,
we were unable to conduct an analysis of the impact of
sociodemographic factors on digital health utilisation,
however a descriptive approach provided a useful basis
for understanding which DHIs participants may be famil-
iar with. We recruited a range of ages, the average of the
focus group sample was around 60 years old, reflecting
the increased risk of cardiometabolic conditions in older
age groups [38].

As well as there being significant diversity within
South Asian populations in the UK, South Asian popu-
lations worldwide, both in South Asian countries, and
in the significant diaspora in the USA and Canada,
are diverse, and may have experiences of access and
engagement with healthcare that is unique to the social,
political, economic environment and history. Reviews
looking at the experiences of digital health for South
Asian people have found limited studies in the UK [13,
14]; as such, this paper is an important contribution
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towards understanding how services in the UK can take
into account the needs of a significant population.

While this study focussed on South Asians, as the
largest minority ethnic group in the UK [15], further
research should consider the needs of specific popula-
tions, given disparities in T2DM prevalence within the
group [Indian (16.51%), Pakistani (24.38%) and Bangla-
deshi (31.65%); compared to White (5.51%) [39]. Addi-
tionally, attention should be given to other groups who
may experience barriers to digital uptake and use, to
understand their specific needs. However, many recom-
mendations around improving the implementation pro-
cess as well as design are likely to have benefit in other
health conditions and across the population.

Conclusion

This study describes the complex and interdepend-
ent barriers to DHI use for cardiometabolic disease in
South Asian individuals in the UK. Patients demon-
strated an interest in the potential for DHIs to support
self-management of health, while expressing concern
about its broader impact on accessibility and quality of
care in health services, particularly for those who may
already face language or cultural barriers to engage-
ment. Participant recommendations at the individual,
healthcare provider, policy and intervention-level,
such as providing training, utilising local expertise, and
designing for all, are potentially applicable across user
groups and can benefit all.
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