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Abstract

Background: South Asians face a higher burden of long-term conditions, while also experiencing more inequities in healthcare
access and outcomes. Despite the potential of remote monitoring technologies to improve management of long-term conditions,
South Asians are less likely to engage with digital health interventions and are underrepresented in health research, partly dueto
language barriers.

Objective: This study explored the perspectives and needs regarding remote monitoring technologies of South Asians living
with along-term condition in the United Kingdom who did not have English as their first language. We used rheumatoid arthritis
and early inflammatory arthritis as example long-term conditions.

Methods: We conducted semi-structured interviews and focus group discussions with Pakistani adults diagnosed with
rheumatoid or early inflammatory arthritis and who did not have English as their first language. Audio-recordings were
transcribed verbatim, de-identified, and analysed thematically.

Results: Seventeen adults participated in this study; none of them had previous experience of remote monitoring technologies.
We identified three themes: (a) perceived value and challenges of using remote monitoring technologies for disease (self-)
management; (b) differences in perceived needs and capacity for using remote monitoring technologies between first and later-
generation immigrants related to socia determinants; and (c) role of community and family support for using remote monitoring
technologies. Participants perceived remote monitoring technologies as useful, in particular where they were dissatisfied with
current healthcare services. Language and family and community members' role in supporting technology use were considered
important factors, but needs in these areas varied between first and second/third generation immigrants. In particular for first-
generation immigrants, these factors intersected with other social and digital determinants, such as gender and literacy, resulting
in additional regquirements.

Conclusions; Addressing language and literacy barriers, alongside leveraging family and community support, will contribute to
equitable remote monitoring technologies to facilitate (self-) managing long-term conditions among South Asian ethnic minority
groups. Future efforts should focus on developing tailored, culturally responsive approaches, particularly for first-generation
immigrants, to ensure remote monitoring technologies decrease rather than exacerbate existing ethnic health inequities. Clinical
Tria: Not applicable
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Abstract

Background: South Asians face a higher burden of long-term conditions, while also experiencing
more inequities in healthcare access and outcomes. Despite the potential of remote monitoring
technologies to improve management of long-term conditions, South Asians are less likely to engage
with digital health interventions and are underrepresented in health research, partly due to language
barriers. Therefore, this study explored the perspectives and needs regarding remote monitoring
technologies of South Asians living with a long-term condition in the United Kingdom who did not
have English as their first language. We used rheumatoid arthritis and early inflammatory arthritis as

example long-term conditions.

Methods: We conducted semi-structured interviews and focus group discussions with Pakistani
adults diagnosed with rheumatoid or early inflammatory arthritis and who did not have English as
their first language. Audio-recordings were transcribed verbatim, de-identified, and analysed

thematically.

Results: Seventeen adults participated in this study; none of them had previous experience of
remote monitoring technologies. We identified three themes: (a) perceived value and challenges of
using remote monitoring technologies for disease (self-) management; (b) differences in perceived
needs and capacity for using remote monitoring technologies between first and later-generation
immigrants related to social determinants; and (c) role of community and family support for using
remote monitoring technologies. Participants perceived remote monitoring technologies as useful, in
particular where they were dissatisfied with current healthcare services. Language and family and
community members’ role in supporting technology use were considered important factors, but needs
in these areas varied between first and second/third generation immigrants. In particular for first-
generation immigrants, these factors intersected with other social and digital determinants, such as

gender and literacy, resulting in additional requirements.

Conclusion: Addressing language and literacy barriers, alongside leveraging family and
community support, will contribute to equitable remote monitoring technologies to facilitate (self-)
managing long-term conditions among South Asian ethnic minority groups. Future efforts should
focus on developing tailored, culturally responsive approaches, particularly for first-generation
immigrants, to ensure remote monitoring technologies decrease rather than exacerbate existing ethnic

health inequities.

Keywords: Patient-generated health data; remote monitoring, digital inclusion, South Asian, ethnic

https://preprints.jmir.org/preprint/82333 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Alietal

health inequalities, language barriers

Introduction

South Asians represent a substantial ethnic minority in many high-income countries, including the
United Kingdom (UK) (1) and the United States (2). In these settings, South Asians experience a
higher prevalence of long-term conditions (3-5) and related mortality (6,7) compared to their White
counterparts. They are also more likely to live with multiple long-term conditions (8), but their needs
often remain unmet (9,10). These differences may partly be attributed to culturally-influenced health
and treatment beliefs, and to language barriers that hinder understanding and engagement with
treatment (11-14). Delayed or limited access to health services further compounds poor experiences

and health outcomes (13), as well as quality of life and work productivity (15).

Culture and language shape people’s perceptions of and communication about health (16,17), as well
as their interactions with healthcare services and subsequent outcomes (18). For South Asians,
language proficiency is crucial to accessing health information and services. Those with limited
formal education may need interpretation support (19), which is not always available (20). Specific
sub-groups among South Asians, such as older adults and immigrant women, may face additional
challenges, including misalignment between their culturally-influenced health beliefs and behaviours
and how health services are offered (21). Compounding these issues is the lack of cultural confidence
and competence among healthcare professionals (22)(23), which in turn can result in poor patient-
provider communication and lack of considerations of sociocultural factors in care planning. For
instance, managing chronic pain effectively requires sensitivity to a patient’s cultural context, yet

such considerations are often overlooked, leading to suboptimal treatment decisions (24,25).

Remote monitoring technologies, such as symptom tracking apps or connected home blood pressure
monitors, have the potential to improve patient-provider communication when managing long-term
conditions (26-28). For example, by providing visual summaries of changes in symptoms (32). The
UK National Health Service (NHS) Race and Health Observatory further recognised the potential of
digital health technologies to address inequities in health service access and outcomes for ethnic
minority populations (29). However, the successful implementation of such technologies relies on
patients’ digital literacy skills (30) and meaningful, digitally-enabled engagement between patients
and providers (31). These requirements may present particular challenges for South Asian
communities, where language barriers and culturally inappropriate health practices may hinder
uptake and sustained use. Applying digital equity frameworks (38,39) and engaging with South

Asian communities during the early stages of technology development may help address these, and
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contribute to digital health solutions that are equitable, inclusive, and culturally appropriate.

However, despite this growing attention for digital health technologies, South Asians have lower
utilisation rates of digital health tools within the NHS (33) and remain underrepresented in related
research (36,37). This is likely due to intersecting factors at individual and system levels, resulting in
language barriers and health beliefs and behaviours (34) and challenges in accessing digital health
services and research (35). This leaves South Asians’ perspectives and needs regarding remote

monitoring technologies largely unknown.

This study, therefore, aimed to explore the perspectives and needs regarding remote monitoring
technologies among South Asians in the UK living with a long-term condition, specifically those

who do not speak English as their first language.

Method

We used a narrative study design as we wanted to focus on people’s narrative accounts of their
unique experiences and perceptions regarding various aspects of human interactions and culture (40).
We used the Consolidated Criteria for Reporting Qualitative Research (COREQ) checklist to report

this study (41) (see Appendix 1 for a completed checklist).

Ethics approval and consent to participate

The study received ethical approval from the UK Health Research Authority, South Central -
Berkshire B Research Ethics Committee (ref: 22/SC/0103). All participants provided written
informed consent before taking part, ensuring they understood the purpose of the study, data
confidentiality measures, and their right to withdraw from the study without impact on their care and
treatment. The study was conducted in accordance with the Declaration of Helsinki and its later

amendments.

Study context

We used rheumatoid arthritis as the example long-term condition for our study because it is more
prevalent among South Asians (42). They also face significant delays in being diagnosed with
rheumatoid arthritis (43) and are less likely to receive treatment (9). Similar to conditions such as
asthma, heart failure and inflammatory bowel disease, management of rheumatoid arthritis relies on
patient reports of symptoms and flares. Many patients struggle to describe these accurately during
their brief and infrequent outpatient consultations (44), which may lead to incomplete and inaccurate

information, poor treatment decisions, and ultimately worse outcomes (45,46). This may be harder
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for people who do not have English as their first language. Remote monitoring technologies may
help to address this by enabling all patients to track their symptoms at home using a smartphone app
and share this symptom data with their healthcare team for discussion during consultations. As an
example technology for this study, we used the Remote Monitoring of Rheumatoid Arthritis
(REMORA) symptom tracking smartphone app, which served as a prompt during interviews and
focus groups. The app is currently being evaluated as part of a complex intervention in a randomised

controlled trial (47).

Study participants and recruitment

We recruited participants using a purposive sampling method. People were eligible to take part if
they were >18 years of age, did not have English as their first language, self-identified as Pakistani,
had a diagnosis of rheumatoid arthritis or early inflammatory arthritis, and were able to give
informed consent. We focused on Pakistanis as a South Asian subgroup because they form the largest
ethnic minority in the UK (1) and we had two research team members from the same background:
SMA, a male digital and public health researcher and YM, a female qualitative health service
researcher. Both had Urdu as their first language and had experience of working with the Pakistani
community in the UK. SMA and YM were mindful of their possible influence on the data collection,
analysis and interpretation, and they used reflexivity to bring insights, which were relevant for

addressing the study objectives.

We identified and recruited potential participants via a rheumatology outpatient clinic and a

community centre for South Asian women in Greater Manchester (http://letstalkrochdale.co.uk/).

Local research nurses and a community centre manager approached people to introduce the study,
share or read the participant information sheet, and obtain consent-to-contact from those who were
interested. One researcher (YM) contacted potential participants to see if people had any questions
and were happy to participate, after which they were asked to provide informed written consent.
Recruitment continued until data saturation was achieved, with no new ideas emerging from the

interviews.

Data collection and analysis

We used a brief questionnaire to collect data on participants’ age, gender, language proficiency, and
their diagnosis. We conducted interviews and a focus group discussion with the help of a topic guide
(Appendix 2 and 3, respectively), which was developed based on published literature (35,37,39,48)
and input from patient representatives (KS and others). Topics included: experiences of living with

rheumatoid arthritis or early inflammatory arthritis; experiences of health care services; experiences
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of using digital technologies; views on symptom monitoring; views on using digital healthcare
technologies, including potential benefits or barriers. Previous studies have highlighted the
importance of the wider context in which people manage their healthcare problems, including any
social support and existing healthcare arrangements when researching perspectives regarding
implementation of new healthcare technologies (42). Consequently, interviews and the focus group
began with discussion of this wider context before focusing on views about remote monitoring
technologies. The topic guide provided a structure for the interviews and focus group discussion,
while leaving flexibility for participants to introduce topics which researchers did not consider. In
addition to the topic guide, we used screenshots from the REMORA app as visual prompts to give

participants an idea about what a remote monitoring technology could look like (see figure 1).

Hello < Back to previous question
How are you
feeling today?

My Scores

How many of your joints are

Answer Daily tender today?

There are no daily answers duo ey
s

Answer Weekly
There are no daily answers due

Answer Monthly -

Due: Thu Apr 15 2021

See figure above which joints to access

Logout

Remora2 is to be used
exclusively for Clinical
Investination anlv

Figure 1: Screenshots of the REMORA app, an example remote monitoring technology (Copyrights

University of Manchester)

Individual interviews were conducted in Urdu or in English, whichever language participants
preferred. The focus group discussion was in English as participants were bilingual and were
comfortable in sharing their thoughts in English. All data collection happened in a community setting
familiar to participants, which facilitated a more comfortable and culturally sensitive interaction. All
interviews and the focus group were audio-recorded and transcribed verbatim in the language in
which they were conducted. The interviews lasted approximately 45 minutes, while the focus group

discussion lasted around 90 minutes.
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SMA and YM independently reviewed transcripts line-by-line and assigned codes, and used NVivo
v.12 software to manage the data. For interviews in Urdu, SMA and YM selected examples from the
initial codes and data for translation into English to enable discussion with the wider research team
(CS, KS, SMA, SNvdV, YM). These regular team discussions guided iterative coding, thematic
analysis, and interpretation. We also shared a summary of the findings with our patient
representatives to sense-check our interpretations. Finally, SMA and YM translated further relevant

sections of the Urdu transcripts into English to illustrate themes.

Results

Table 1 shows the characteristics of the seventeen participants, of which ten participated in an
individual interview (nine in Urdu, one in English). The majority were women, aged 60 and above,
first-generation immigrants, bilingual (proficient in speaking and understanding English but with
limited proficiency in written English language), and living with multiple long-term conditions
(hypertension and diabetes were the most common).

Table 1: Characteristics of participants (n=17)

Variables Number (percentage)
Gender

Female 16 (94)
Male 1(6)
Age

45-59 6 (35)
60 and above 11 (65)
First-generation immigrant

Yes 15 (88)
No 2(12)
Working

Yes 7 (41)
No 10 (59)
Recruitment route

Community centre 14 (82)
Outpatient clinic 3(18)

https://preprints.jmir.org/preprint/82333 [unpublished, non-peer-reviewed preprint]
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Perspectives and needs related to remote monitoring technologies were explored within a wider
context of managing rheumatoid arthritis or early inflammatory arthritis and experiences of
healthcare services. None of the participants had prior experience of using any remote monitoring
technology. We are reporting three main themes that reflect views of participants in relation to
remote monitoring technologies, which were developed through iterative process of analysis: (a)
perceived value and challenges of using remote monitoring technologies for disease (self-)
management; (b) differences in perceived needs and capacity for using remote monitoring
technologies between first and later-generation immigrants related to social determinants; and (c)
role of community and family support for using remote monitoring technologies. We described the

themes in more detail below, illustrated by participants’ quotes.

Perceived value and challenges of using remote monitoring technologies

for disease (self-)management

Participants perceived both challenges and value in using remote monitoring technologies for disease
(self-)management. Particularly, their self-management practices or lay remedies and their
experience with healthcare services provided a relevant context for discussing the potential value of
integrating remote monitoring technologies in their care.
The culturally influenced lay remedies reflected strongly in people’s health beliefs and behaviours
regarding managing their condition, which seemed to be resulting from their dissatisfaction with
healthcare services. All participants mentioned the use of one or more lay remedies, ranging from
consuming turmeric, garlic, vinegar, honey, ginger, and herbs, to applying massaging oil and
turmeric paste on painful sites. Participants also mentioned incorporating lifestyle modifications,
such as exercise, yoga and changes in diet (e.g., consuming more vegetables) to manage their
condition.
‘I use herbal products too...sometimes I ask someone to bring them from Pakistan or
sometimes I get them from Birmingham. Consuming them makes me feel better’ (interviewee
2)
‘My condition gets worse when I have flare ups....for that time....someone told me to apply
black seed oil on my heels....I also add vicks to it...it feels better’ (interviewee 3)
Referring to their experience with healthcare services, their dissatisfaction with healthcare services
seemed to stem from a long and difficult diagnostic process, a lack of treatment options being

offered, delayed appointments with healthcare professionals, and limited consultation time. One of
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the participants said:
Firstly, you don’t get an appointment.....if you get it....then they are not interested in knowing
about what has been happening with you (interviewee 1)
They also shared their expectations about support in between clinical consultations:
‘I think so between consultations there should be a person who can advise how to manage
your pain and your arthritis. This can help a lot, because not everyone is alike’ (interviewee
5)
Participants also mentioned how memory affected their day-to-day living and how the same might
have affected the quality of their consultation with clinicians. One participant described it as:
‘I go to my appointment myself...I leave home, and when I reach for my appointment, I forget
what I am here for’ (interviewee 8)
Following the above experiences, participants acknowledged the potential value of remote
monitoring technologies in aiding patient-provider interaction, helping patient in-between
consultations, scheduling of appointment and helping them remember and communicate important
information about flares, their underlying causes and frequency during clinical consultations. One of
the participants described how the use of remote monitoring technology could help in memorising
key information about their conditions:
‘...even if I open that app and start using it, I may forget what I wanted to do...but then it
would also refresh my mind. If you have already put some information in it then it won’t go
anywhere’. (focus group participant)
Remote monitoring technologies could potentially benefit patients in capturing changes in their pain
and guide them in managing their conditions better, as described by one of the participants:
‘It (remote patient monitoring) can help you monitor your condition, if it is getting better or
worse, and what are the underlying causes....and what are the alternatives...if your condition
is getting better, then how can you improve it further and if it is getting worse then you can
identify if a consultation or help is needed’ (interviewee 1)
Recognising the potential benefits of remote monitoring technologies, all participants expressed their
positive views about sharing their data with healthcare professionals. However, one of the
participants raised concerns about data sharing:
‘Well...it depends where it (data) is going, where it’s going to be used, or how far will it go...
I don’t know’ (interviewee 9)
In addition, some older women expressed their lack of motivation for learning to use new digital

tools. A >70 years old woman, who opposed using remote monitoring technologies, shared her
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frustration regarding trying different tools or approaches for managing RA:
‘I have accepted now that this the way I am going to live my life.....initially I was advised to
maintain a diary, which I used to do. Now I have threw everything away....that I will not do
anything now.. .1 feel like I am fed up of all this’ (interviewee 2)
When asked for how barriers to accessing and using remote monitoring technologies among
Pakistanis could be addressed, participants suggested some technology features, such as in-app
reminders to submit symptom scores, presenting questions or instructions in translated and/or audio-
visual format, information on how to interpret symptom summary reports, and a biometrics-enabled
login instead of using passwords. Participants shared challenges or difficulties related to their
experience of using technologies:
‘The password is the worst...when you have to make it and they say it’s not right, do this,

there’s no capital. I hate passwords. I have to get my sons to do it’ (focus group discussion)

Differences in perceived needs and capacity for using remote monitoring
technologies between first and later-generation immigrants related to

social determinants

Participants suggested differences in needs and capacity for using remote monitoring technologies
between first and second/third generation Pakistani immigrants and related this generational aspect to
other social and digital determinants of health, such as gender. For example, one of the participants
referred to gender norms and said:

Women are usually at home and are not exposed to technology, and in our culture, it's very

common that women are least engaged with new technologies (interviewee 3)
Limited proficiency in English was identified by participants as a key potential barrier to using
remote monitoring technologies mainly for the first-generation immigrants. Among these
immigrants, participants identified young immigrant women (i.e., who moved to the UK at a young
age) as a sub-group at greater risk of developing inequities because of their language barriers. For
example, young immigrant women can only communicate effectively in their local language (such as
Punjabi, Pothwari) not in Urdu, which is the national language in Pakistan. One of the participants
described it as:

‘The ladies group that I attend regularly (organised by local charities)...most of the group

members don’t know how to speak English....they sometimes find it hard to communicate in

Urdu....these are the ladies who came to the UK for marriage when they were very young,

and they typically lack good education and digital skills ’ (interviewee 1)

https://preprints.jmir.org/preprint/82333 [unpublished, non-peer-reviewed preprint]
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One of the participants suggested the way through which language requirements can be addressed:
‘ [referring to the REMORA app] see the content of the app in English, which is a barrier.
This should be translated into Urdu ...may be in audio format. Certain words such as
tiredness and others in the app can be best described through images or visuals’ (interviewee
3)
There were also different language requirements between first- and second-generation immigrants,
suggesting that not every individual with Pakistani background will have Urdu language as a
requirement for accessing digital health tools and resources (i.e., understanding written materials or
content). For example, second-generation immigrants can understand spoken Urdu but may not be
able to read Urdu. Similarly, first-generation immigrants are proficient in spoken English but may
struggle to read English. One of the participants described it as follows:
‘Having the app in English and Urdu languages will be helpful....our kids understand
Urdu...but if you speak to them in Urdu, they feel shy in answering in Urdu, but they do
understand it.. .they just not speak Urdu’ (interviewee 1)
Participants considered second/third generation immigrants to be more educated and skilled:
This second generation is very educated and intelligent. They are well settled and capable to
do anything. They are capable to use digital health technologies too (interviewee 3)
Among second/third generation immigrants, participants also perceived the emerging need of using
such digital health tools because Pakistanis are being diagnosed with rheumatoid arthritis or early
inflammatory arthritis in their younger ages. Acknowledging the hesitation among older adults, one
of the participants highlighted the need for older adults or first-generation immigrants to use digital
health tools for managing their health conditions:
‘...if you can’t look after yourself who’s going to look after the rest of the family? So, take the
time out for yourself. I encourage other ladies to have a free computer lesson. It’s a big help
to them. But they are reluctant to go, they are scared to go’ (focus group participant)
According to participants, most first- and second/third-generation immigrants either lived together in
the same household or remained in close contact to support each other in health and non-health
related matters. Related to this, participants identified lone older women as an example of a subgroup
at risk of inequities because of their living and social circumstances. One of the older women said:
There are women in their older age, who live alone, their husbands are dead, their kids are
settled elsewhere, so normally they are left with their own challenging circumstances....I
personally think that women of my (older) age are either not interesting in using digital

health technologies or they don’t have enough resources to support the use of these
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technologies (interviewee 1)

Role of community and family support for using remote monitoring

technologies

Participants acknowledged family and communal values of helping each other, particularly older
people, those living in challenging circumstances, and those with less education. For example, one of
the participants said about older adults:

‘Older people normally would not be able to use these tools (remote monitoring

technologies) on their smartphones. Unless there are community groups...just like the one I

attend....where someone sits with them and explains and shows them’ (interviewee 3)
Similarly, participants described how some women got help from local community groups, where
they received support for day-to-day living and with managing health issues. In addition to
community support, (grand)children could provide family support for their (grand)parents to handle
their day-to-day affairs and manage health issues. For example, they could find and share relevant
health-related information or show how to search for relevant information themselves online (e.g.,
YouTube videos, which participants mentioned as a common source of information, often shared by
their family or friends). One of the participants said:

‘I am not very educated...so kids can help us in recording important information in the app

so that doctor could access that information. Otherwise, I would not be able to remember

and communicate this information during consultation’ (interviewee 8)
Sometimes, help available from (grand)children was a reason for older adults to lose interest in
learning new skills and tools, which otherwise could enable them to manage their own condition
better without taking help from their children. One of the participants said:

‘I am not interested in learning how to use the (remote patient monitoring) app, when all

such needs are fulfilled at home by family members’ (interviewee 1)
Lastly, participants proposed different activities and resources which might be helpful for patients to
improve their health and digital literacy, particularly regarding the use of remote monitoring
technologies. For example, disease-specific awareness sessions in community settings are regularly
conducted by local medical doctors. Participants proposed organising similar sessions to promote the
potential value of remote monitoring technologies and train people how to use them effectively. In
addition to in-person sessions, participants also proposed audio-visual content to help enable them
using such technologies. Group exercise sessions were also suggested, as one the participants

described the difficulty they faced:
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‘Say, a physiotherapist gave you exercise, then they say go and just do it. There is no follow-
up, there is nothing. You are just left to your own devices. If there is something that people
every so often kept on top of called you in, there was some groups or sessions, and it’s like

how you are doing, and has it worked or not worked?’ (interviewee 9)

Discussion

This qualitative study explored perspectives and needs regarding the use of remote monitoring
technologies for (self-) managing rheumatoid arthritis among Pakistanis living in the United
Kingdom, who did not speak English as their first language. Study participants were dissatisfied with
healthcare services and perceived remote monitoring technologies as a potential solution for this. For
example, by helping them to address their memory problems, enrich patient-provider
communication, and to feel supported in-between consultations. However, some subgroups (such as
lone older women living in challenges circumstances, or young immigrant women with language
barriers and poor educational backgrounds) were considered at greater risk of developing (further)
inequities if remote monitoring technologies are introduced in care pathways. Moreover, first-
generation immigrants were expected to face more inequities than later-generation immigrants
because of differences in intersecting social and digital determinants. Participants highlighted how
family and communal values within the South Asian community could be leveraged to guide the
development of support for people with using remote monitoring technologies, facilitated by audio-

visual contents and in-person awareness sessions.

Relation to other studies

Our study showed inter-generational differences in perspectives and needs regarding the use of
remote monitoring technologies to support Pakistanis in managing their condition. In keeping with
Aldosari et al. (35), our study highlighted that literacy levels and language requirements varied
between first- and second-generation immigrants. This supports previous research advocating
language proficiency as an important determinant for equitable access to and use of digital health
technologies for South Asians (35) and for ethnic minority groups more generally (49,50). In turn,
this influences their trust in digital health research and services (37,51), making exploring and
addressing language requirements crucial for ensuring equitable and inclusive digital health research
and technologies.

We also found that the role of family and community members is important in supporting the use and
adoption of remote monitoring technologies. While the role of family and community members is

increasingly being recognised in facilitating South Asians’ access to digital health tools and services
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(34,52), their social and cultural needs remain poorly understood and met (25,53). For example,
while family carers (e.g., (grand)children) may act as enablers for addressing health inequities by
providing technology support, we found that this could have a simultaneous negative impact on
people’s motivation to obtain digital skills because of support available from (grand)children. This
aligns with findings from another study in South Asians with cardiometabolic diseases that found
that family members and South Asian community members acted as both positive and negative

drivers for adopting healthy version of cultural food (34).

Limitations

One of our eligibility criteria was that participants did not have English as their first language. Our
aim was to recruit a sample at risk of experiencing language barriers for engaging with digital health
technologies and research. However, most participants were able to speak English and did not
consider language an important barrier for themselves. Although they highlighted English language
as a barrier for some other first-generation immigrant women, our sample did not allow an in-depth
exploration of perspectives from those with more limited English language proficiency.

The majority of study participants were recruited via a community-based organisation that organised
regular health-related activities (e.g., awareness sessions, exercise sessions). This may partly explain
why community support was identified as a potential enabler for using remote monitoring
technologies. Patients recruited from other routes or less health-focused community-based
organisations might have had different perspectives on the role of community-based resources in

addressing ethnic health inequities.

Implications for practice and research

Researchers and technology developers should consider proficiency in reading and writing English
or Urdu as an important determinant of health when designing equitable remote monitoring
technologies for end users from South Asian ethnic minority groups. This should include exploring
the language proficiency of end users’ family members (e.g., children or grand-children) to examine
if and how information should be offered to ensure it is accessible to multiple generations and
enables both the end user and their ‘supporters’ to engage with digital health tools and resources.
These explorations should form part of understanding people’s wider social context and of
proactively involving (family) carers in co-designing remote monitoring technologies, as has been
done previously in the context of, for example, dementia (52) and diabetes (54). This will support
development of more equitable remote monitoring technologies that contribute to better health

outcomes among South Asian ethnic minority groups.
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Conclusion

Remote monitoring technologies have the potential to enhance care for South Asians by addressing
language barriers, cultural needs, and issues of trust. Language barriers often intersect with other
social and digital determinants, such as age, educational attainment, and digital health literacy. This
creates further obstacles, especially for first-generation South Asian immigrants, who may require
additional support. In this context, the role of family carers and the wider community to support
access to and use of remote monitoring technologies is particularly important. Researchers and
technology developers must therefore consider the social and cultural environments in which people
from South Asian minority backgrounds live to ensure that remote monitoring technologies are
inclusive, accessible, and capable of addressing existing health inequities for those living with long-

term conditions.

https://preprints.jmir.org/preprint/82333 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Alietal

Data availability
Anonymised data will be made available by the corresponding author upon a
reasonable request.

Acknowledgement

We would like to thank members of public involvement group who guided our
research. We would also like to thank Ms Humera Haqqgani from Let’s Talk who
supported participants’ recruitment and helped us organising interviews in a

community venue.

Funding

The REMORA research programme is funded by the National Institute for Health
and Care Research (NIHR) with a contribution from Versus Arthritis under NIHR’s
Programme Grants for Applied Research scheme (grant reference number
NIHR202030). The views expressed are those of the authors and not necessarily
those of the NIHR, Versus Arthritis, or the Department of Health and Social Care.

Conflict of interest
None of the authors has to declare any financial or non-financial interests.

Author contribution

SNvdV, WGD, CS and KS conceived the idea of this study. YM drafted topic
guides and used them for collecting data. YM and SMA coded and analysed
textual data. SMA, YM, SNvdV, CS and KS interpreted the data. SMA and YM
contributed to the first draft and all authors reviewed and approved the final

draft of the manuscript.

Clinical trial number

Not applicable

References

1. Office of National Statistics. 2021. England and Wales 2021 Census. UK population by
ethnicity: Ethnicity facts and figures. Available from:

https://www.ons.gov.uk/peoplepopulationandcommunity/culturalidentity/ethnicity/

https://preprints.jmir.org/preprint/82333 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Alietal

10.

11.

12.

13.

bulletins/ethnicgroupenglandandwales/census2021

CDC. Health of Asian Population - National Center for Health Statistics [Internet]. 2024.
Available from: https://www.cdc.gov/nchs/fastats/asian-health.htm

Yom S, Lor M. Advancing Health Disparities Research: The Need to Include Asian American
Subgroup Populations. J Racial Ethn Heal Disparities [Internet]. 2022 Dec 17;9(6):2248-82.
Available from: https://link.springer.com/10.1007/s40615-021-01164-8

Veena Raleigh. The King’s Fund. 2023. The health of people from ethnic minority groups in
England. Available from: https://www.kingsfund.org.uk/publications/health-people-ethnic-
minority-groups-england

Shah AD, Vittinghoff E, Kandula NR, Srivastava S, Kanaya AM. Correlates of prediabetes and
type Il diabetes in US South Asians: findings from the Mediators of Atherosclerosis in South
Asians Living in America (MASALA) study. Ann Epidemiol [Internet]. 2015 Feb;25(2):77-83.
Available from: https://linkinghub.elsevier.com/retrieve/pii/S1047279714004554

Stafford M, Knight H, Hughes J, Alarilla A, Mondor L, Pefoyo Kone A, et al. Associations
between multiple long-term conditions and mortality in diverse ethnic groups. Torén K,
editor. PLoS One [Internet]. 2022 Apr 1;17(4):e0266418. Available from:
https://dx.plos.org/10.1371/journal.pone.0266418

Mathew Joseph N, Strunk FA, Dhar B, Strong LL. Cardiovascular Disease in South Asian
Americans: A Serious Health Concern. J Nurse Pract [Internet]. 2023 Nov;19(10):104789.
Available from: https://linkinghub.elsevier.com/retrieve/pii/S155541552300291X

Eto F, Samuel M, Henkin R, Mahesh M, Ahmad T, Angdembe A, et al. Ethnic differences in
early onset multimorbidity and associations with health service use, long-term prescribing,
years of life lost, and mortality: A cross-sectional study using clustering in the UK Clinical
Practice Research Datalink. Basu S, editor. PLOS Med [Internet]. 2023 Oct
27;20(10):€1004300. Available from: https://dx.plos.org/10.1371/journal.pmed.1004300
Adas MA, Norton S, Balachandran S, Alveyn E, Russell MD, Esterine T, et al. Worse outcomes
linked to ethnicity for early inflammatory arthritis in England and Wales: a national cohort
study. Rheumatology [Internet]. 2022 Dec 23;62(1):169-80. Available from:
https://academic.oup.com/rheumatology/article/62/1/169/6583175

Vakil K, Desse TA, Manias E, Alzubaidi H, Rasmussen B, Holton S, et al. Patient-Centered Care
Experiences of First-Generation, South Asian Migrants with Chronic Diseases Living in High-
Income, Western Countries: Systematic Review. Patient Prefer Adherence [Internet]. 2023
Feb;Volume 17:281-98. Available from: https://www.dovepress.com/patient-centered-care-
experiences-of-first-generation-south-asian-migr-peer-reviewed-fulltext-article-PPA
Bosworth A, Dubey S, Adebajo A, Moorthy A, Arora S, Salim A, et al. Patient Empowerment:
Apni Jung (Our Fight) against Rheumatoid Arthritis for South Asian Population. Mediterr J
Rheumatol [Internet]. 2021;32(2):93. Available from: https://doi.org/10.31138/mijr.32.2.93
Kumar K, Raza K, Nightingale P, Horne R, Chapman S, Greenfield S, et al. Determinants of
adherence to disease modifying anti-rheumatic drugs in White British and South Asian
patients with rheumatoid arthritis: a cross sectional study. BMC Musculoskelet Disord
[Internet]. 2015 Dec 29;16(1):396. Available from:
http://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-015-0831-8
Kumar K, Raizada S, Mallen C, Stack R. UK-South Asian patient’s experiences of and
satisfaction toward receiving information about biologics in rheumatoid arthritis. Patient
Prefer Adherence [Internet]. 2018 Apr;Volume 12:489-97. Available from:
https://www.dovepress.com/uk-south-asian-patients-experiences-of-and-satisfaction-towar-
peer-reviewed-article-PPA

https://preprints.jmir.org/preprint/82333 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Alietal

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Jeraj S., Butt J. Musculoskeletal conditions and Black, Asian and minority ethnic people:
addressing health inequalities [Internet]. 2020. Available from:
https://raceequalityfoundation.org.uk/wp-content/uploads/2022/10/MSK-Report-
Addressing-Health-Inequalities-2.pdf

Jain A, Aggarwal A, Adams J, Jordan RE, Sadhra S, Dubey S, et al. Work productivity loss
among rheumatoid arthritis patients in India: a qualitative study. Rheumatol Adv Pract
[Internet]. 2019 Jul 1;3(2). Available from:
https://academic.oup.com/rheumap/article/doi/10.1093/rap/rkz046/5634154

Nisar M, Khan A, Kolbe-Alexander TL. ‘Cost, culture and circumstances’: Barriers and enablers
of health behaviours in South Asian immigrants of Australia. Health Soc Care Community
[Internet]. 2022 Sep 18:30(5). Available from:
https://onlinelibrary.wiley.com/doi/10.1111/hsc.13759

Ali SM, Lee RR, McBeth J, James B, McAlister S, Chiarotto A, et al. Exploring the Cross-cultural
Acceptability of Digital Tools for Pain Self-reporting: Qualitative Study. JMIR Hum Factors
[Internet]. 2023 Feb 8;10:e42177. Available from:
https://humanfactors.jmir.org/2023/1/e42177

Georgopoulou S, Prothero L, D’Cruz DP. Physician-patient communication in rheumatology: a
systematic review. Rheumatol Int [Internet]. 2018 May 26;38(5):763-75. Available from:
http://link.springer.com/10.1007/s00296-018-4016-2

Whitaker KL, Krystallidou D, Williams ED, Black G, Vindrola-Padros C, Gill P, et al.
Understanding Uptake and Experience of Interpreting Services in Primary Care in a South
Asian Population in the UK. JAMA Netw Open [Internet]. 2022 Nov 29;5(11):e2244092.
Available from: https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2799029
Rhodes P, Nocon A, Wright J. Access to diabetes services: the experiences of Bangladeshi
people in Bradford, UK. Ethn Health [Internet]. 2003 Aug;8(3):171-88. Available from: http://
www.tandfonline.com/doi/abs/10.1080/1355785032000136407

Chowdhury D, Stolee P, Sims-Gould J, Tong C. “Think positive and don’t die alone” - Foreign-
born, South Asian older adults’ perceptions on healthy aging. Int J Qual Stud Health Well-
being [Internet]. 2023 Dec 31;18(1). Available from:
https://www.tandfonline.com/doi/full/10.1080/17482631.2023.2253576

Kumar K, Stack RJ, Adebajo A, Adams J. Health-care professionals’ perceptions of interacting
with patients of South Asian origin attending early inflammatory arthritis clinics. Rheumatol
Adv Pract [Internet]. 2019 Jul 1:3(2). Available from:
https://academic.oup.com/rheumap/article/doi/10.1093/rap/rkz042/5609125

Deshmukh A, Roberts L, Adebajo A, Kamal A, Armitage CJ, Evison F, et al. Development and
testing of a bespoke cultural intervention to support healthcare professionals with patients
from a diverse background. Rheumatology [Internet]. 2024 May 2;63(5):1352-8. Available
from: https://academic.oup.com/rheumatology/article/63/5/1352/7233067

Bull E, Young D, Etchebarne A, Malpus Z. Understanding ethnic minority service user
experiences of being invited to and attending group pain programmes: A qualitative service
evaluation. Br J Pain [Internet]. 2023 Feb 21;17(1):58-70. Available from:
https://journals.sagepub.com/doi/10.1177/20494637221129196

Rogger R, Bello C, Romero CS, Urman RD, Luedi MM, Filipovic MG. Cultural Framing and the
Impact On Acute Pain and Pain Services. Curr Pain Headache Rep [Internet]. 2023 Sep
5;27(9):429-36. Available from: https://link.springer.com/10.1007/s11916-023-01125-2
Austin L, Sharp CA, van der Veer SN, Machin M, Humphreys J, Mellor P, et al. Providing ‘the
bigger picture’: benefits and feasibility of integrating remote monitoring from smartphones

https://preprints.jmir.org/preprint/82333 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Alietal

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

into the electronic health record. Rheumatology [Internet]. 2020 Feb 1;59(2):367-78.
Available from: https://academic.oup.com/rheumatology/article/59/2/367/5537379
Gandrup J, Ali SM, McBeth J, van der Veer SN, Dixon WG. Remote symptom monitoring
integrated into electronic health records: A systematic review. J Am Med Informatics Assoc
[Internet]. 2020 Nov 1;27(11):1752-63. Available from:
https://academic.oup.com/jamia/article/27/11/1752/5910715

Thomas EE, Taylor ML, Banbury A, Snoswell CL, Haydon HM, Gallegos Rejas VM, et al. Factors
influencing the effectiveness of remote patient monitoring interventions: a realist review.
BMJ Open [Internet]. 2021 Aug;11(8):e051844. Available from:
https://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-2021-051844

Wadhawan M, Vu ZN, Linden B, Barry C, Abiola A. Digital apps and reducing ethnic health
inequalities - driving progress through digital, design, and organisational transformation
[Internet]. 2023. Available from:
https://www.nhsrho.org/wp-content/uploads/2023/01/Digital-apps-and-reducing-ethnic-
health-inequalities-January-2023-1.pdf

Hamann P, Knitza J, Kuhn S, Knevel R. Recommendation to implementation of remote patient
monitoring in rheumatology: lessons learned and barriers to take. RMD Open [Internet]. 2023
Dec 6;9(4):e003363. Available from:
https://rmmdopen.bmj.com/lookup/doi/10.1136/rmdopen-2023-003363

Watson K, Sheldon H, Pallari E, Arumalla N, Olive RR, Boiko O, et al. Remote monitoring of
patients with rheumatoid arthritis in a low disease activity state: a mixed methods evaluation
across six hospitals in London, UK. Rheumatology [Internet]. 2024 Oct 1;63(10):2721-33.
Available from: https://academic.oup.com/rheumatology/article/63/10/2721/7613961
Al-Attar M, Crawford A, Gambin A, Ali SM, Dixon WG, van der Veer SN. P0O48 Assessing the
health equity impacts of smartphone-based remote monitoring in people with rheumatoid
arthritis: a stakeholder engagement workshop. Rheumatology [Internet]. 2023 Apr
24;62(Supplement_2). Available from: https://academic.oup.com/rheumatology/article/doi/
10.1093/rheumatology/kead104.089/7136330

Zhang J, Gallifant J, Pierce RL, Fordham A, Teo J, Celi L, et al. Quantifying digital health
inequality across a national healthcare system. BMJ Heal Care Informatics [Internet]. 2023
Nov 24:;30(1):e100809. Available from:
https://informatics.bmj.com/lookup/doi/10.1136/bmjhci-2023-100809

Ramasawmy M, Sunkersing D, Persson DR, Poole L, Patel K, Modha S, et al. “If it all goes
digital, we'll have to learn”: facilitators and barriers to uptake of digital health in British South
Asians with cardiometabolic disease. BMC Digit Heal [Internet]. 2024 Jun 3;2(1):32. Available
from: https://bmcdigitalhealth.biomedcentral.com/articles/10.1186/s44247-024-00083-y
Aldosari N, Ahmed S, McDermott J, Stanmore E. The Use of Digital Health by South Asian
Communities: Scoping Review. J Med Internet Res [Internet]. 2023 Jun 12;25:e40425.
Available from: https://www.jmir.org/2023/1/e40425

Quay TA, Frimer L, Janssen PA, Lamers Y. Barriers and facilitators to recruitment of South
Asians to health research: a scoping review. BMJ Open [Internet]. 2017 May;7(5):e014889.
Available from: https://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-2016-014889

Ali SM, Gasteiger N, Masood Y, Davies A, Sanders C, Stanmore E, et al. Addressing Ethnic
Health Inequities by Improving the Inclusiveness of Digital Health Research for South Asians.
Exch Interdiscip Res J [Internet]. 2024 Aug 8;11(3):284-303. Available from:
https://exchanges.warwick.ac.uk/index.php/exchanges/article/view/1566

Crawford A, Serhal E. Digital Health Equity and COVID-19: The Innovation Curve Cannot

https://preprints.jmir.org/preprint/82333 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Alietal

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Reinforce the Social Gradient of Health. J Med Internet Res [Internet]. 2020 Jun
2;22(6):€19361. Available from: https://www.jmir.org/2020/6/e19361

Richardson S, Lawrence K, Schoenthaler AM, Mann D. A framework for digital health equity.
npj Digit Med [Internet]. 2022 Aug 18;5(1):119. Available from:
https://www.nature.com/articles/s41746-022-00663-0

Steffen V. Life stories and shared experience. Soc Sci Med [Internet]. 1997 Jul;45(1):99-111.
Available from: https://linkinghub.elsevier.com/retrieve/pii/S027795369600319X

Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ):
a 32-item checklist for interviews and focus groups. Int J Qual Heal Care [Internet]. 2007 Sep
16;19(6):349-57. Available from:
https://academic.oup.com/intghc/article-lookup/doi/10.1093/intghc/mzm042

Siebert S, Lyall DM, Mackay DF, Porter D, Mclnnes IB, Sattar N, et al. Characteristics of
rheumatoid arthritis and its association with major comorbid conditions: cross-sectional
study of 502 649 UK Biobank participants. RMD Open [Internet]. 2016 Jun 14;2(1):e000267.
Available from: https://rmmdopen.bmj.com/lookup/doi/10.1136/rmdopen-2016-000267

Stack RJ, Nightingale P, Jinks C, Shaw K, Herron-Marx S, Horne R, et al. Delays between the
onset of symptoms and first rheumatology consultation in patients with rheumatoid arthritis
in the UK: an observational study. BMJ Open [Internet]. 2019 Mar 4;9(3):€024361. Available
from: https://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-2018-024361

Shiffman S, Stone AA, Hufford MR. Ecological Momentary Assessment. Annu Rev Clin Psychol
[Internet]. 2008 Apr 1;4(1):1-32. Available from:
https://www.annualreviews.org/doi/10.1146/annurev.clinpsy.3.022806.091415

Yun H, Chen L, Xie F, Patel H, Boytsov N, Zhang X, et al. Do Patients With Moderate or High
Disease Activity Escalate Rheumatoid Arthritis Therapy According to Treat-to-Target
Principles? Results From the Rheumatology Informatics System for Effectiveness Registry of
the American College of Rheumatology. Arthritis Care Res (Hoboken) [Internet]. 2020 Feb
29;72(2):166-75. Available from:
https://acrjournals.onlinelibrary.wiley.com/doi/10.1002/acr.24083

Price E, Galloway J, Alveyn E, Coalwood C BJ and FG. National Early Inflammatory Arthritis
Audit - State of the National Summary Report 2024 [Internet]. 2024. Available from: https://
www.hgip.org.uk/wp-content/uploads/2024/10/Ref.-428-NEIAA-SoN-Report-2024.pdf

van der Veer SN, Griffiths-Jones D, Parkes M, Druce KL, Amlani-Hatcher P, Armitage CJ, et al.
Remote monitoring of rheumatoid arthritis (REMORA): study protocol for a stepped wedge
cluster randomized trial and process evaluation of an integrated symptom tracking
intervention.  Trials [Internet]. 2024  Oct 15;25(1):683.  Available  from:
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-024-08497-9

Sanders C, Rogers A, Bowen R, Bower P, Hirani S, Cartwright M, et al. Exploring barriers to
participation and adoption of telehealth and telecare within the Whole System Demonstrator
trial: a qualitative study. BMC Health Serv Res [Internet]. 2012 Dec 26;12(1):220. Available
from: https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-12-220
Mishra V, Blasi DE, Dexter JP. Bridging Ethics and Evidence: Language as a Critical Determinant
of Health Equity. Am J Bioeth [Internet]. 2024 Nov 14;24(11):66-9. Available from:
https://www.tandfonline.com/doi/full/10.1080/15265161.2024.2402179

Blum K. Association of Healthcare Journalists. 2024. Digital determinants of health important
with growing technology usage. Available from: https://healthjournalism.org/blog/2024/11/
digital-determinants-of-health-important-with-growing-technology-usage/#:~:text=More
recently%2C some experts have,Algorithmic bias

https://preprints.jmir.org/preprint/82333 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Alietal

51. Daggett A, Abdollahi S, Hashemzadeh M. The Effect of Language Concordance on Health Care
Relationship Trust Score. Cureus [Internet]. 2023 May 26; Available from:
https://www.cureus.com/articles/141178-the-effect-of-language-concordance-on-health-
care-relationship-trust-score

52. Farnood A, Johnston B, Evans C. The role of digital health interventions in supporting family
caregivers for people with dementia to improve quality of life. Curr Opin Support Palliat Care
[Internet]. 2024 Dec;18(4):224-9. Available from:
https://journals.lww.com/10.1097/SPC.0000000000000734

53. Palermo TM, Davis KD, Bouhassira D, Hurley RW, Katz JD, Keefe FJ, et al. Promoting inclusion,
diversity, and equity in pain science. PAIN Reports [Internet]. 2023 Jan;8(1):e1063. Available
from: https://journals.lww.com/10.1097/PR9.0000000000001063

54.  Prinjha S, Ricci-Cabello I, Newhouse N, Farmer A. British South Asian Patients’ Perspectives on
the Relevance and Acceptability of Mobile Health Text Messaging to Support Medication
Adherence for Type 2 Diabetes: Qualitative Study. JMIR mHealth uHealth [Internet]. 2020 Apr
20;8(4):€15789. Available from: http://mhealth.jmir.org/2020/4/e15789/

https://preprints.jmir.org/preprint/82333 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Alietal

Supplementary Files

https://preprints.jmir.org/preprint/82333 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Alietal

CONSORT (or other) checklists

COREQ checklist.
URL.: http://asset.jmir.pub/assets/a2f02360791f17ee878067b48e6aabh9. pdf

https://preprints.jmir.org/preprint/82333 [unpublished, non-peer-reviewed preprint]


http://www.tcpdf.org

	Table of Contents
	Original Manuscript
	Supplementary Files
	CONSORT (or other) checklists
	CONSORT (or other) checklist 0



