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Abstract

Digital Health Technologies (DHTs) have revolutionised healthcare, but their benefits are not equally
experienced among under-served populations. This PhD project aimed to identify those most at risk of

digital exclusion within healthcare and explore strategies to promote inclusivity.

First, the researcher reviewed the literature to identify sociodemographic factors that may contribute to
digital exclusion within healthcare, organising them into six groups to form the CLEARS framework
(Culture, Limiting conditions, Education, Age, Residence, and Socioeconomic status), which
recognises intersectionality across these groups (Chapter 3). This review also highlighted a knowledge
gap around the needs and experiences of under-served groups, and the strategies that might support their
digital inclusion. Inspired by this, the researcher conducted a systematic review of the literature to
identify strategies to promote digital health equity (Chapter 4). The review highlighted the importance
of user-friendly designs, supportive infrastructure (e.g., free devices and connectivity), and digital skills
educational support. A qualitative study, using semi-structured interviews and focus groups, was
conducted with 29 under-served individuals who represented the CLEARS groups to explore their
perspectives of these strategies (Chapters 5-6). Participants raised concerns regarding the use of their
social network for digital skill support (e.g., experiencing controlling behaviours) and highlighted the
need to increase funding for educational support services. Co-design approaches were also suggested

to ensure DHTs were designed appropriately and tailored to meet users’ needs.

To understand whether these digital inclusion strategies are feasible at a local or regional level, the
researcher conducted a second qualitative study with 17 stakeholders who had a professional interest in
making decisions and/or delivering activities to support under-served groups at risk of digital exclusion
(Chapter 7). Stakeholders emphasised the need for cross-organisational collaboration to implement free
devices and connectivity, which were resource intensive. They also stressed the need for staff training
to upskill healthcare professionals and develop a knowledge base of local digital inclusion support that

under-served groups can be referred to.



Based on all the findings from this PhD programme of work, the researcher created eight key
recommendations to advance digital inclusion within healthcare, including co-designing DHTs with
user involvement, raising awareness of available support amounts under-served communities, and
providing various digital inclusion support services (e.g., educational digital skills support, re-purpose
devices and pre-paid SIM cards). Further research should assess the feasibility and impact of these

recommendations in practice.
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Chapter 1: Introduction

1.1 Introduction

This chapter provides an overview of digital exclusion, the use of digital technologies within healthcare
and how this application of technology can contribute to health inequities. The researcher ends the
chapter by describing current efforts from policy makers and regulatory bodies to mitigate digital

exclusion.

1.2 Digital exclusion

Digital exclusion is a global issue, with estimates suggesting 2.9 billion people were digitally excluded
worldwide in 2021.%Y Within the UK (United Kingdom), this would represent approximately 10 million
adults.® It has been predicted that 5.8 million people in the UK will remain digitally excluded by the

end of 2032 if nothing is done to support them.®

Digital exclusion has been described as the marginalisation of an individual or group, deprived of full
access and capacity to use digital technologies, hindering their participation within society.® Digital
exclusion is often caused by barriers accessing compatible devices and connectivity, an individual’s
ability to use digital technologies, and their motivation to use digital technology.*>%7 Inadequate access
to digital technologies can occur if an individual does not have the financial resources available to
purchase compatible devices or reliable broadband packages,” and/or if a residential area does not have
the network infrastructure to support reliable internet access at home.© Limited ability to use digital
technologies can be due to low digital literacy skills, hindering their ability to understand how to use
digital technologies and/or adapt to new technologies.®® A lack of motivation to use digital

technologies is often due to poor understanding of the benefits digital technologies can provide, a fear



or mistrust in digital technologies, or a lack of self-confidence to use digital technologies leading to

digital anxiety.®)

Experiencing digital exclusion can impact a broad range of everyday activities as more services within
society are moving online. For example, the shift to online banking and reduced number of high street
banks can result in the exclusion of financial advice and support for those who do not have access, skills
or desire to use online financial services.® Furthermore, national government’s agenda to increase the
use of digital technologies in healthcare systems to increase productivity of healthcare services,®?)
without consideration for those experiencing digital exclusion, can affect health outcomes as digital

exclusion becomes a barrier to accessing healthcare.

1.3 Digital exclusion within healthcare

1.3.1 Digital health technologies

International public health agencies, including the World Health Organisation (WHO), support the use
of Digital Health Technologies (DHTSs) to advance global population health.!® DHTSs are defined as the
use of technologies intended to benefit the wider health and social care system and provide healthcare
users with services relating to the prevention, detection, diagnosis and management of diseases and
other health conditions.(!213:19 Examples of DHTs currently used within healthcare range from
electronic medical records that contain information about a patient’s medical history, medications and
past treatments, and wearable devices such as portable electrocardiogram (ECG) devices to remotely
monitor a patient’s cardiac health.!'"'> DHTSs provide a secure method of storing and communicating
information within healthcare,!® and holds the potential to reduce healthcare costs by improving the
efficiency of healthcare delivery systems.':'¥ DHTs used by patients, such as health related smartphone
applications and wearable devices, may also empower individuals to better manage their own conditions
by keeping track of their symptoms.!>!3!4 For example, enabling self-monitoring of blood glucose

records using app-cloud cooperation systems have been shown to improve the self-monitoring of



glucose levels and reduce hospitalisation.”!” Due to these advantages of DHTs and the vast range of

healthcare areas that DHTSs can support, the use of these technologies have gained global momentum.®

The coronavirus disease (COVID-19) pandemic further accelerated the implementation of existing and
novel DHTs into healthcare.®*?" Fast-track policy approvals were implemented and governments
enhanced their priorities for DHTSs to support communities overcome barriers accessing healthcare due
to lockdowns, home quarantines, and reduced availability of medical services.?*2) The rapid increase
in the use of DHTs has been further aided by advancements in the capabilities of technologies and
researchers exploring new purposes and opportunities to use DHTs. For example, some researchers have
been exploring the use of 3D printing to deliver dosage forms tailored to individual patients, including
customisable dosages, drug combinations, shapes, and drug release profiles.?>?> Others have been
exploring the use of DHTs (e.g., electronic pill boxes) to detect longitudinal deterioration of symptoms,
such as subtle impairments in instrumental activities of daily living (e.g., taking medication) which have
been associated with the progression of mild cognitive impairment.?® If successful, this will help
support earlier diagnosis and intervention. However, there are growing concerns that not all populations
are able to benefit from DHTs, resulting in health inequities, with under-served groups (i.e., those

typically left out of research or experience inadequate access to healthcare) at particular risk.*>

1.3.2 Health inequities exacerbated by digital exclusion

Health inequities are unfair, avoidable differences in health status and health outcomes of different
population groups.?®?” This differs from the term ‘health inequality’, which refers to the uneven
distribution of health or health resources.®*?” National health services, such as the NHS (National
Health Service) in the UK, and health insurance schemes including Medicare in Australia,?® promote
equal access to healthcare (i.e., health equality) once individuals are in the system, regardless of
sociodemographic status (shared characteristics of a population related to social and demographic
aspects, e.g., ethnicity, gender).?” However an individual’s ability to benefit from these services is
subject to an individual’s autonomous decision making,*” and social determinants of health, defined as

non-medical factors that influence an individual’s health outcomes, such as income, education, social



discrimination and employment.©®” For example, those on a low income are more likely to experience
a range of health conditions including serious mental illness, obesity and diabetes,®!? as they are
unable to afford basic necessities of life, such as adequate housing, food and/or access to medical
care.®**¥ Not acknowledging and considering the needs of those who require additional support to

access healthcare services, certain sociodemographic groups become at risk of health inequities.

Sociodemographic groups at risk of health inequities are commonly referred to as ‘under-served’ (in the
UK), reflecting the lack of adequate resources that meets their needs from healthcare, research and the
wider society.®® Health inequities occur amongst under-served groups as they are typically
marginalised within society due to cultural/social norms, stigmas, discrimination and power imbalances
between social groups.®**) For example, culturally and linguistically diverse groups are more likely to
face stigmatisation when diagnosed with dementia, as some languages (e.g., Arabic) do not have a term
for dementia and instead use words that imply “crazed”,*® and some cultures view those with dementia
as a burden on their families and wider society.®” Homosexual and bisexual men diagnosed with HIV
(Human immunodeficiency viruses) have also been historically subjected to stigmatisation and
discrimination, including evictions from their home by a landlord, losing their jobs and avoided by
healthcare professionals.®® Such stigmas can reduce access to timely diagnosis, appropriate treatment,
and adequate support services,****#D whilst increasing social isolation for the individual.*?
Furthermore, experiences of social discrimination, such as homophobia or racism, within healthcare
reduces health care-seeking behaviours and adherence to medical regimens™®*) due to a lack of

satisfaction with patient-provider communication and relationships.*

Research can indirectly reinforce the marginalisation of under-served groups because funding
applications and ethical approvals may not acknowledge the appropriate resources needed to engage
with these groups. For example, some projects lack the funds needed to hire a translator and interpreter
to support those whom English is not their first language, or ethical approvals enforce the need for
written patient information sheets to be given even when a potential participant is illiterate.“® This
limits the recruitment of under-served groups into research and reduces the motivation for such groups

to participate.®**>%9 Consequently, their needs are often neglected,*” resulting in health inequities
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once an intervention has been implemented within healthcare systems. This was evident during the
COVID-19 pandemic as NHS England directed healthcare providers across England to scale back all
in-person appointments and only conduct them when absolutely necessary,*® and many community-
based clinics and support services had to be delivered remotely using DHTs. This exacerbated health
inequities, as consideration for those without an appropriate digital device or internet connection were

not implemented and they were no longer able to access healthcare or support services.#->0

One factor contributing to health inequities is digital exclusion (disparities in motivation, access and/or
use of DHTS across different demographic groups).®> Digital exclusion can further compound health
inequities by adding a further barrier to accessing and/or using healthcare services that are becoming
more digitalised.®? Furthermore, digital literacy (i.e., the knowledge of how to use technologies) and
access to internet connectivity have been referred to as the “super social determinants of health” as they
affect all other social determinants of health.®** For example, applications for employment are
becoming increasingly only accessible online, creating a barrier for those who do not have access to
connectivity or an internet enabled device, or do not have the digital literacy skills to navigate digital
applications,®>> and therefore reducing their opportunities for employment which is vital to generate

an income to afford food and medical care.®>

There are two key interconnected ways in which DHTs contribute to digital exclusion. The first comes
from a digital health research design and conduct. For example, historical racial bias inbuilt into
artificial intelligence (Al) algorithms can reduce the reliability of the algorithm across different racial
groups, resulting in delays in treatment, referrals, and health insurance coverage for racial minority
groups.©®%375% The type of sensors used to develop the DHT can also result in health inequities when
under-served groups are not involved nor considered in DHT design, for example
photoplethysmography sensors commonly used in heart monitors are sensitive to skin tone, resulting in
a 61.2% reduction in reliability when used by individuals with darker skin tones.*” The second aspect
is the applied implementation of DHT into healthcare services and the extent to which the DHT meets
the needs of its intended user. Individuals with disabilities, such as visual impairments, are likely to find

on-screen reading challenging and many older adults with hearing impairments have expressed low
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motivation to take part in telephone health consultations due to their disability.®” Furthermore, the
content displayed on DHTs, such as websites and apps, may be designed in such a way that users are
unable to switch or translate to an individual’s preferred language, leading to concerns amongst users
that entering incorrect information into these digital apps could contribute to delayed treatment.©”
Individual level factors that influence access, motivation and/or use of DHTs can also affect how DHTs
contributes to digital exclusion if the design does not consider such factors. For example, those with a
lower educational attainment are less likely to be interested and motivated to use DHTs and/or have the
skills to use these digital technologies effectively,®*? where as those on a lower socioeconomic income
are less likely to afford access to smartphones, and those living in rural areas are less likely to have

access to reliable internet infrastructure.®

1.4 Current policies and strategies

Over recent years, various organisations, governments and regulatory bodies have recognised the need
to mitigate digital exclusion within society and healthcare to reduce inequities amongst under-served
groups. The recognition of this issue has been triggered by the rapid digitalisation of public services,
alongside the acknowledgement that digital exclusion amongst a population can hinder economic
growth, slow the progression of political desires,®® and reduce progress towards the development of an
all-inclusive information society.®® The shift in priorities to tackle digital exclusion has led to changes
on a global, national and regional scale, which have influenced regulatory approvals, the development
of new policies (an action adopted or proposed by an organisation) and the implementation of digital

inclusion strategies (a plan of action designed to mitigate digital exclusion).

1.4.1 Global

In 2017, the United Nations (UN) created 17 global sustainable development goals to address urgent
issues such as poverty, hunger and inequities in the hopes of building a fairer, more equitable world by

2030.9 One such goal focuses on reducing inequities within and among countries.®> In line with this



goal, the Organisation for Economic Co-operation and Development (OECD) (an international policy
organisation) recognised the need to develop digital policies that reduce barriers regarding access,
motivation and/or use of technologies to mitigate inequities.® For example, the OECD promote the
development of high-quality broadband networks in G20 countries (intergovernmental forum of 19
sovereign countries, the European Union, and the African Union)®” to reduce the connectivity
discrepancies between rural and urban areas within different countries.®® The WHO Bellagio eHealth
Evaluation Group also released reports recognising the need to mitigate digital exclusion to reduce
health inequities.®® The group recommends DHTs should be evaluated before implementation into
healthcare systems to assess any potential inequities, consider the needs of under-served groups and

develop appropriate non-digital alternatives to providing the service the DHT is designed to support.®®

These global goals, policies and recommendations from international public health agencies have
influenced national DHT regulatory approval processes across different countries and continents. This
includes approval frameworks produced by the European Medicines Agency (EMA) which operates
across Europe, the United States Food and Drug Administration (FDA) which operates in America, and
the National Institute for Health and Care Excellence (NICE) which operates in the UK.1%%-70 These
approval frameworks now require evidence of user involvement in the design and development of
DHTs, to ensure patients understand how to use the DHT and accept the design before the DHT can be
approved and implemented into clinical practice.'> ¢’ For DHTs claiming to address health
inequities, NICE also requires evidence to show that the technology can improve access to care among
under-served populations, promote equity, eliminate unlawful discrimination and foster good relations

between people with protected characteristics (as described in the UK Equalities Act 2010).?

1.4.2  National (UK)

Within the UK, digital exclusion was recognised as a “serious problem” by the House of Lords
Communications and Digital Committee in 2023.7Y It was reported in 2022 that 1 in 5 of the UK adult
population do not have basic foundation-level digital literacy skills,”® 1 in 20 UK households do not

have access to the internet at home,’® and basic digital skills are “set to become the UK’s largest skills
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gap by 2030”.7Y However, the House of Lords Communications and Digital Committee found the UK
government have “no credible strategy” to mitigate digital exclusion,” prompting the recommendation
that urgent action is needed.’) The committee highlighted key policy interventions they believed to be
most likely to have the greatest impact in improving digital inclusion.”" These included promoting
social tariffs (reduced broadband and mobile deals, starting from £10 per month, offered by connectivity
providers for people receiving government benefits) and cutting VAT on these social tariffs to increase
affordable internet access.’>7® They also recommended improving connectivity and coverage in under-
served areas, which resulted in the introduction of the Rural Connectivity Accelerator programme in
November 2024 which seeks to explore the connectivity needs of those in rural areas of the UK, and
examine the potential (in terms of scalability and feasibility) of emerging connectivity solutions to
enhance rural digital infrastructure.’” So far, this programme has awarded over £120,000 to two
projects, one led by Dorset Council and the other by Ceredigion County Council, which are exploring
the feasibility of using Low Earth Orbit satellites to address current connectivity issues in remote and

rural locations.”

Voluntary, community and social enterprise (VCSE) organisations often call for the UK government to
do more to improve digital inclusivity. For example, UNICEF (United Nations Children's Fund)
designed a 10-point action plan they would like the UK Government to implement to mitigate digital
exclusion.’® This plan includes actions such as “work[ing] with teachers and education staff to identify
gaps in [digital] skills and support”, “undertake research to better understand the drivers of digital
exclusion”, and “develop guidance and resources to establish a local authority level digital inclusion
tracker” to identify digitally excluded individuals.”® Other VCSE organisations, such as The Good
Things Foundation (a digital inclusion charity) have took it upon themselves to mitigate digital
exclusion in the absence of a credible government strategy by developing a National Databank which

provides a free pre-paid SIM card with mobile data to the UK adult population who have insufficient

access to the internet.”’”

Within the context of healthcare, there is a growing demand to use technology to meet productivity and

efficiency goals.® Therefore, there is a particular need to future proof inclusive access to NHS services
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to avoid exacerbating health inequities via digital exclusion.”" To support access to healthcare services
amongst those who are digitally excluded, the NHS have recently published an inclusive digital
healthcare framework to support the design and implementation of inclusive digital approaches,®® and
developed guidance for primary care healthcare practitioners on ways they can reduce digital exclusion
amongst under-served groups.®" Both the framework and guidance include similar key strategies, such
as co-designing DHTs with those at risk of digital exclusion to ensure accessibility and user friendliness,
and building skills and confidence in using DHTs amongst patients by allocating staff time to support
the use of DHTs, and training digital champions (a staff member leading on supporting patients to use

DHTs safely and confidently, and can advise their colleagues on how best to promote DHTs).#8

1.4.3 Regional

Across the UK, regional disparities occur in areas such as health inequities,®>*¥ digital engagement,”
and financial resources available to its residents.® To meet the needs of those in different regions,
local authorities, charities and NHS Trusts (an organisational unit within the NHS serving a
geographical area or a specialised service) are taking action to support digital inclusivity. For example,
The Seaview Project was a cross-disciplinary initiative between The Good Things Foundation, Seaview
(a charity), Hastings and Rother Clinical Commissioning Group, and St John's Ambulance to support
homeless individuals in Hastings (East Sussex) to access digital healthcare by deploying an outreach
team who used digital devices to record and triage health concerns of rough sleepers.®® For example,
the outreach team would take photos of injuries and share this information with healthcare professionals
working for St John Ambulance.®® This project also supported individuals’ who attended a wellbeing
centre to use the internet to access online health related information.®> However, the organisers reported
challenges engaging with homeless individuals in this project as the population were found to be volatile
and transient, making willingness to engage with staff unpredictable, varying day to day.®> Another
council led project in Nailsea (South of England) purchased a high street shop and established a Digital
Health Hub that provided the local community with access to educational digital skills support to

encourage the use of DHTs.®9 This project was able to support and engage 253 local residents, but at



the start of the project they found it challenging to engage with local residents as it was often not
immediately obvious to residents how using digital technology could benefit their health.®®
Furthermore, those running the project found it hard to measure the impact of the initiative on attendees
health outcomes, thus making it difficult to evaluate the effectiveness of the project and promote the
benefits of engaging with the service.®® Other strategies to improve digital inclusivity that have yet to
be evaluated (as they are ongoing and/or have recently started) include councils, such as Greater
Manchester Combined Authority and Leeds City Council, implementing a digital inclusion agenda.®"-#
The agenda strives to reach a 100% digitally-enabled city region by collaborating with local
organisations and strengthening digital inclusion infrastructure in communities.®”*® For example,
Greater Manchester Combined Authority’s Digital Inclusion Action Network collaborated with a
training provider to give standardised training to Digital Champion volunteers (consisting of existing
community volunteers and members of the public) to provide local residents with digital literacy
support.®? Furthermore in the North East of England, South Tees Hospitals NHS Foundation Trust
maternity service registered with The Good Things Foundation National Databank and National Device
Bank to receive pre-paid data plans and pre-used devices to give patients who did not have access to

connectivity or a compatible smartphone to support their access to a maternity app.®?

These different strategies used at global, national and regional levels highlight the breadth of current
efforts to improve digital health equity and the demand for an effective strategy to mitigate digital
exclusion. However, it is unclear who is most at risk of digital exclusion, specifically within healthcare,
and how effective current strategies are at reducing digital inequity amongst different under-served
groups and the impact on their health-related outcomes.®°? Furthermore, there is a need to understand
the facilitators and barriers to the implementation and adoption of existing digital inclusion strategies
from the perspective of end-users, specifically under-served groups at risk of digital exclusion and key
stakeholders involved in making decisions, implementing DHTs into healthcare, or delivering activities
to support under-served groups at risk of digital exclusion. Their combined lived and professional

experience can shed light on the facilitators and barriers of implementing various digital inclusion
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strategies, and what does and does not work in different settings and for different under-served groups,

to obtain a holistic view of feasible changes to advance digital health equity.

1.5 Chapter summary

This chapter provided a detailed overview of digital exclusion within society and healthcare. It also
described current efforts at a global, national and regional scale to mitigate digital exclusion. The next
chapter outlines the aims and objectives of this PhD programme of work, study design, the researcher’s

theoretical positionality, and the methodologies used to address each objective.
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Chapter 2: Study design and

methodological position

2.1 Introduction

In Chapter 1, the researcher described the theoretical underpinnings of digital exclusion within society
and healthcare settings, including how digital exclusion creates and exacerbates inequalities, and
outlined strategies that have been used to mitigate digital exclusion at global, national and regional
levels. However, it is unclear who is most at risk of digital exclusion within healthcare, and therefore
who these strategies need to be tailored for. In this chapter, the researcher outlines the aims and
objectives of this PhD programme of work, the study design, methodological theory and the researcher’s

positionality.

2.2 Project aim and objectives

To advance digital health equity, this PhD project aimed to identify who is most at risk of digital
exclusion within healthcare and qualitatively explore key strategies to promote digital inclusion. This

aim was achieved by fulfilling 5 key objectives listed below.

2.2.1 Objectives
1. Identify who is most at risk of digital exclusion within healthcare on an international context.
(Chapter 3)
2. Synthesise the literature on the key strategies that have been used to promote digital inclusion
and assess the facilitators and barriers to implementing and adopting these in practice, with a

specific focus on under-served groups’ experiences and perspectives. (Chapter 4)
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3. Explore the perspectives of under-served groups on digital health inequities, strategies they
used to overcome such barriers and ways they would like to be supported in the future.
(Methodology and rational: Chapter 5, Findings: Chapter 6)

4. Explore stakeholders’ perspectives on the feasibility of implementing a variety of strategies to
promote digital inclusion. (Methodology and rational: Chapter 5, Findings: Chapter 7)

5. Develop a set of recommendations to advance digital health equity for under-served groups at

risk of digital exclusion. (Chapter 8)

2.3 Study design and methodological position

A multi-methods approach, using a scoping review, a systematic review and two qualitative data
collection methods (interviews and focus groups) were used to fulfil the aims of this PhD project. The
use of multiple methods allows the researcher to extend the depth of data beyond what would be
achievable using only one methodology,®" aiding the development of a holistic understanding of digital
exclusion. The use of multi-methods can also encourage creativity and innovation,®" vital for the

developing new insights to advance digital health equity.

A detailed account of the researcher’s positionality and the methodology used in this PhD programme
of work is detailed below, followed by the rational for why each methodology was used to investigate

each objective (described in chronological order of the objectives).

2.3.1 Researchers positionality

The researcher’s positionality is shaped by her epistemological and ontological stance. Epistemology
refers to the “ways in which it is possible to gain knowledge of reality, or what we can know about
reality ”.®*% There are various views on epistemology, ranging from positivism (knowledge is gained
through objective, observable facts) which is often adopted by researchers who have an objective view
on the world and prefer quantitative methodologies,***> to constructivism (knowledge is actively

constructed by individuals through their experiences) which is often adopted by qualitative researchers
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who view the world as subjective and take into consideration inter-personal relationships, an
individual’s position within society, and participants historical and cultural background.®**” The
researcher took the latter stance (constructivism), influenced by her background in Psychology, prior
qualitative research experience, and knowledge that different population groups experience different
levels of inequities within society, such as health inequities and digital exclusion, which influences their

experiences, and therefore knowledge.

Ontology refers to nature of being, existence and the constituent units of reality.®® Ontological stances

range from materialism (reality and all phenomena can be explained by physical laws and only physical
material things are real)® which is the view often adopted by qualitative researchers, to critical social
orientation (focuses on elements of social reality and social phenomena, particularly in relation to
power, ideology, social injustice and oppression)!®? often adopted by qualitative sociologists. The
researcher’s ontological stance was composed of critical social orientation, to provide consideration for
how an individual’s position within society, their cultural background, and the intersection of different
sociodemographic groups can affect their experiences, alongside pluralism (the view that reality is
composed of multiple entities)®” to support the development of a holistic understanding of digital health

inequities.

2.3.2 Objective 1: identify who is most at risk of digital exclusion

within healthcare

As discussed in Chapter 1, digital exclusion is associated with a wide range of sociodemographic factors
that are common amongst under-served groups; however, little is understood about the complexities of

digital exclusion within and between these factors.®"

It is vital to identify exactly which
sociodemographic factors are commonly affiliated with digital exclusion to support the identification
of population groups most at risk. This will allow researchers, healthcare professionals and policy

makers to better understand the complexities of digital exclusion and further enhance the development

of tailored strategies to mitigate digital exclusion.®”
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Despite the variety of frameworks that support the identification of demographic groups most at risk of
health inequities, such as the PROGRESS PLUS framework,!° none of these focused on digital
exclusion within healthcare. To advance the understanding of who is most at risk of digital exclusion
within healthcare, the researcher conducted an evidence synthesis using a scoping review to robustly
identify sociodemographic factors that could put an individual at risk of digital exclusion within
healthcare, explore how digital exclusion affects different under-served groups that share those
sociodemographic factors, and produce a novel framework that captures these factors and their

intersectionality.

Scoping reviews involve exploring broad research questions, such as whom is most at risk of digital
exclusion within healthcare, by assessing and synthesising the scope of peer-reviewed and grey
literature and mapping key concepts (e.g., key sociodemographic factors).1°%1%9 This mapping
approach will support our understanding of the complexities within and between sociodemographic
factors, and aid the development of a health inequities framework.!% Scoping reviews are also a useful
precursor to a systematic review (conducted later in this PhD project; Objective 2, Chapter 4), as they
support the development of a precise research question, strict inclusion criteria, and helps to determine
if a systematic review is warranted by identifying what systematic reviews have already been conducted

in the area, and/or if there is enough literature to systematically review.!*

Other methods of evidence synthesis such as systematic reviews, umbrella reviews, narrative reviews,
realist reviews, and mapping reviews, were considered but were ultimately rejected, as they would not
have enabled the researcher to address the research question being explored in Objective 1, or they
involved methods that were deemed inappropriate or unnecessary to achieve the stated objective. For
example, systematic reviews are used to identify evidence in the literature that is relevant to a precise
research question, using a robust eligibility criteria following the Population, Intervention, Comparison,
Outcomes and Study design (PICOS) framework,%” and use a systematic, standardised approach to
searching, screening, reviewing and examining articles.'Y At the earlier stages of the PhD, the
researcher was not able to define those most at risk of digital exclusion within healthcare, and as such,

a robust eligibility criteria required for a systematic review methodology would not have been possible.
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Therefore, a scoping review was required at this stage to refine and confirm the inclusion criteria for
the subsequent systematic review conducted later in this PhD programme of work (Objective 2, Chapter

4).

Umbrella reviews involve systematically reviewing existing systematic reviews and meta-analysis, to
consolidate the evidence on a topic and provide a holistic overview of multiple interventions for a health
condition or identify epidemiological associations for a specific condition.('’® They are suited to
instances where existing reviews have been conducted, and can be harnessed to identify research gaps,
without the need to conduct a lengthy comprehensive review in its entirety.(!® However, the researcher
was unaware of any existing systematic review in this area at this time, and umbrella reviews would not
have enabled the researcher to include policy documents or other grey literature that were deemed to be
important to gain a more in-depth understanding of digital exclusion in different national or regional

contexts that may be lacking in peer-reviewed publications.97:198.109

Narrative reviews involve searching a chosen research area, typically in a non-systematic manner, to
provide general background and insights as to what is currently known or understood about the area.!?
However, they have been criticised for having a high risk of bias and lacking transparency, reliability

and robustness compared to other approaches, and so was excluded.'?

Mapping reviews are often used to explore the effectiveness of a particular intervention to inform future
research priorities or funding and therefore, unlike scoping reviews, would not have enabled the
researcher to clarify key concepts (e.g., sociodemographic factors that could put an individual at risk of

digital exclusion) and define definitions to support later stages of this PhD project.!!

Finally, realist reviews are used to explore “how, why, for whom, in what contexts and to what extent
health systems, programmes and/or policies function” allowing the development of a deeper
understanding of contextual influences and their effect on causational outcomes, which is used to
develop and/or build a programme theory.(!'>!'¥ Development of a programme theory or an overall
explanation of the contextual influences and complexities of digital exclusion within and between

different sociodemographic factors would provide insight into digital exclusion within a societal
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context; however, developing a theory was beyond the scope of this PhD project, thus a realist review

was rejected_(llz,ln)
2.3.3 Objective 2: synthesise the literature on the key strategies that

have been used to promote digital inclusion

The researcher conducted a systematic review to synthesise the results of various primary studies that
explore strategies that have currently been used to promote digital inclusion within healthcare amongst
under-served groups at risk of digital exclusion, in a standardised, systematic, reproducible manner.
This approach allows the researcher to identify, appraise and evaluate all the available evidence relevant

to research question being addressed in Objective 2.104119

Building upon the findings from Objective 1, the researcher was able to generate a precise research
question with robust boundaries of the research and an a eligibility criteria following the PICOS
framework to systematically searching, screening, reviewing and examining articles in a standardised
manner.!1%) For example, the results from the scoping review helped define the population of under-
served groups at risk of digital exclusion, thus providing clear guidance on the eligibility of the
Population criteria of the PICOS framework. The researcher also decided that only articles that
discussed the facilitators or barriers associated with the digital inclusion strategy (Qutcome criteria in
PICOS) and used qualitative methodologies (Study design criteria in PICOS) were to be included to
gather rich in-depth experiences on what currently worked or did not work. Quantitative studies were
excluded as they are designed to test a hypothesis or enumerate events or phenomena, !> which is

not the purpose of this review.

Similar to Objective 1, other methods of evidence synthesis were considered but were ultimately
rejected, as they would not have enabled the researcher to address the research question being explored
in Objective 2, or they involved methods that were deemed inappropriate or unnecessary to achieve the
stated objective. For example, the researcher reflected on the findings from the scoping review

conducted as part of Objective 1 and decided that it would not be feasible to conduct an umbrella review
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as there was little to no prior systematic review(s) on this topic focusing on qualitative studies involving
under-served groups.!%® Conducting another scoping review or mapping review would have been
inappropriate as the research question being investigated in Objective 2 is too precise and narrow for

these types of evidence synthesis.(10%103:117.118)
2.3.4 Objective 3 and 4: exploration of under-served groups (obj 3) and
stakeholders’ (obj 4) perspectives on strategies to promote digital

inclusion.

It was important to explore how to implement the key strategies identified in the literature (Objective
2) in different contexts (e.g., different geographical and/or societal context) and how they can be
improved to further support digital health equity. Consequently, the researcher conducted two primary

data collection studies using two qualitative methodologies (semi-structed interviews and focus groups).

The first study explored the perspectives of under-served groups at risk of digital exclusion (defined by
the findings from the scoping review conducted to explore Objective 1) on digital health inequities, and
the strategies (Objective 2) that they could potentially used to overcome such barriers and ways they

would like to be supported in the future (Objective 3). The second study explored stakeholders’

perspectives on the feasibility of implementing a variety of strategies to promote digital inclusion
(Objective 4). These studies were kept separate for two reasons. Firstly, if data collection included both
stakeholders and under-served groups (e.g., placing them in the same focus group), there is a possible
risk of a power imbalance, as under-served groups may perceive stakeholders as holding authority, 1)
thus impacting on their willingness to disclose their perspectives.?” Conducting study 1 (under-served
groups) before study 2 (stakeholders) allowed data to be collected from study 1 and preliminary analysis
of key themes to aid the development of the topic guide used to guide discussions in study 2. The
feasibility of implementing the recommendations raised by under-served groups (study 1) could be

explored in further depth with stakeholders, and further changes explored that would be acceptable and

feasible to improve digital health equity.
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Qualitative methodologies were used to allow rich in-depth experiences to be gathered from those
whose voices are rarely heard (Objective 3, Study 1), and those with professional experiences of
implementing DHTs or services to support digital inclusion (Objective 4, Study 2), to aid the
understanding of this multi-dimensional complex phenomena i.e., digital exclusion.!'>!16 A
quantitative approach, such as a close-ended questionnaire with predetermined responses, would
possibly restricted the amount of data that could be collected and lack detailed insight from those with
key experiences.!'® All participants in study 1 (under-served groups) and study 2 (stakeholders) were

also given the choice to take part in either a semi structured interview or focus group.

2.3.4.1 Semi-structured interviews

Semi-structured interviews allow the exploration of individuals’ views, unique experiences, personal
beliefs and/or motivations on specific matters (e.g., the barriers accessing digital healthcare or
experiences of implementing DHTs or projects/services to support digital inclusion). This data
collection method allows participants to describe their experiences in a private and confidential
environment and offer greater flexibility in terms of scheduling. This allows participants to speak with
the researcher one-to-one and discuss any challenges (e.g., collaborating with specific organisations)

that they felt were important.

Semi-structured interviews were chosen over structured and unstructured interviews due to the ability
to use a flexible topic guide containing several predetermined open-ended questions.'?) This provides
structure to the conversation, but with flexibility for the researcher to rephrase questions to suit the
needs of participants, such as simplifying questions for those with lower educational attainment or for
those whom English was not their first language (e.g., using phrases such as ‘your Doctor’ or ‘local GP’
instead of ‘healthcare professional’). This also allows the researcher the flexibility to ask follow-up
questions to gain greater insight and a deeper understanding of the participant’s experiences and
perspectives.121122) In structured interviews, predetermined open questions are asked to all participants
in exactly the same way, and they are often used in clinical settings to support diagnostic evaluations.

This systematic approach reduces variability and increases the reliability and validity of diagnosis.!?®
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However, this programme of work included a range of different individuals from under-served groups
and stakeholders, thus asking the same questions in exactly the same way was deemed inappropriate
for both qualitative studies.!*!) Additionally, the inability to ask follow up questions could result in less
rich data being collected about individuals’ unique experiences and perspectives.!'?!) In contrast,
conducting an unstructured interview with no predetermined questions could lack focus and reduce the
reproducibility of the interviews.!?» The challenges of conducting semi-structured interviews include:
(a) the labour intensiveness of extensive planning and rapport building with potential participants to
create a safe and supportive environment,12%129 and (b) actively listening to tailor questions based on
participants’ responses and having good interpersonal communication skills to adapt quickly and
manage the flow of the conversation.'?”!?® The researcher planned to conduct no more than two
interviews on the same day and no more than four within the same week to allow time to reflect and
consolidate thoughts, and identify further areas to explore in subsequent interviews. There was a need
to arrange a large number of semi-structured interviews to capture a wide range of perspectives to ensure
data saturation was achieved. In comparison to other qualitative methods, such as focus groups, this can

potentially increase the length of time needed for data collection.*”

2.3.4.2 Focus groups

The researcher felt it was important to give individuals the option of participating in either a focus group
or semi-structured interview, especially in Study 1. Focus groups allow a social gathering of similar
individuals to discuss a particular topic to reveal shared and/or contrasting attitudes, feelings and beliefs
within the group.!*® Focus groups provide the opportunity to gather a ‘collective consensus’ from
participants on specific topics,'*" such as solutions to overcome barriers to accessing and using DHTs,
and allow data saturation to be achieved with fewer data collection events compared to interviews. !>
Emerging evidence and feedback from engaging with gatekeepers and under-served groups also
suggests that some individuals may be more comfortable discussing topics, such as challenges to
accessing healthcare and digital health services, in a group setting with those of a similar background

and experience.*?
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A limitation to conducting focus groups was the risk of group dynamics introducing biases into the
data, 32133 for example, where participants agree with the social norm rather than voice controversial
perspectives within a group setting.'*¥ Additionally, if there are one or several dominant individuals
within a group, only one opinion may be heard, or hostility between participants could occur.*¥ To
overcome these challenges, the researcher received training to facilitate focus groups as part of her

Research Assistant role, and felt confident to be able to manage the group dynamics.

2.3.5 Objective 5: develop a set of recommendations to advance digital

health equity

To achieve objective 5, key findings, themes and reoccurring concepts from objectives 1 to 4 (i.e., a
scoping review, a systematic review and two qualitative studies) will be compare and contrasted to
identify feasible and practical ways in which digital health equity could be advanced in a manner that
meets the needs of those most at risk of experiencing digital exclusion. The researcher planned to reflect
on these findings within the context of the wider literature to help prioritise areas key areas and further

refine her recommendations to advance digital health equity.

By using multiple different methods and examining the findings from each study,®" the findings from
this programme of work would aid the researcher in developing holistic recommendations to advance
digital health equity. The use of multiple, mostly qualitative focused methodologies also allows the
researcher’s positioning to be aligned throughout the PhD project, which has been suggested to play a

vital role in producing “sound, meaningful research outcomes” when all the data is integrated.®V

2.4 Chapter summary

This chapter outlined the aims and objectives of this PhD programme of work, the theoretical

underpinnings of the study, researcher positionality, study design, and data integration.
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The next chapter will provide details of a scoping review that was conducted to identify whom is most

at risk of digital exclusion within healthcare (objective 1).
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Chapter 3: Identifying those most at
risk of digital exclusion within

healthcare: development of the
CLEARS framework

3.1 Introduction

In Chapter 2, the researcher outlined the aims and objectives of this PhD project and detailed the study
design and methodological positionality used to address such aims and objectives. In this chapter, the
researcher describes the methodology and results of a scoping review conducted to address Objective
1. This scoping review led to the development of a digital health inequities framework that helps identify
sociodemographic groups most at risk of digital exclusion within healthcare. The researcher ends the

chapter by describing the strengths and limitations of this review.

3.2 Methodology

Arksey and O’Malley’s methodological framework for conducting a scoping review was followed.!%®
The framework involves six stages, beginning with the researcher identifying and clarifying the research
question (i.e., to explore whom is most at risk of digital exclusion within healthcare). The following
stages include: (2) identifying relevant studies by developing a plan for where to search, which terms
to use, and which sources are to be searched; (3) selecting studies based on an eligibility criteria
informed by the research question; (4) charting the data to extract information from each included
article; and (5) collating, summarising, and reporting results in a clear and consistent manner.'%” Details
of how the researcher conducted these stages are described below, with stage five split between two
sections to improve the flow of the chapter (‘collating and summarising’ the results is presented in

section 2.3.4, and ‘reporting results’ is presented in section 2.4). The optional sixth stage of Arksey and
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O’Malley’s methodological framework, involving consultation with members of the public and
stakeholders, allowing them to suggest additional references and provide insights beyond those in the
literature,1 was not conducted due to the time constraints to conduct this scoping review. However,

members of the public and stakeholders were involved later in this PhD project (Chapters 4-6).

3.2.1 Identifying relevant studies

Four databases (PubMed, Google scholar, Google and Scopus) were searched on 22nd October 2022 in
a non-standardised manner. A non-standardised search strategy (i.e., keywords were not searched in
exactly the same way across all databases) was used to provide flexibility to support the use of databases
with different search functionalities.'*> For example, Google and Google scholar (used to identify
relevant grey literature) support searching of a single word or phrase, whereas optimal searches on
databases such as Scopus (used to identify relevant peer-reviewed articles), require the use of Boolean

statements. (13>

An initial search including words such as “digital exclusion within healthcare” and “under-served” were
applied across all databases. Relevant articles were found, and key words used in their title, abstract
and index terms were noted. Recurring key words that were not already used in the initial search, such
as “digital divide”, were then applied across the four databases. References and case studies mentioned
in the included articles were explored further to identify possible factors contributing to experiences of

digital exclusion within and between different under-served groups.

3.2.2 Study selection

3.2.2.1 Eligibility criteria

English language peer-reviewed articles and grey literature (e.g., government reports and regulatory
organisation documents) were included if they explored adult demographic groups without any specific
health conditions or learning difficulties, and experienced barriers regarding access, motivation and/or

use of digital technologies for healthcare purposes, and the possible reasons why a demographic group
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may be facing such barriers. No limitation was placed on the study design nor the geographical region

or population to reduce bias.

3.2.2.2 Screening process

All titles of articles that appeared on PubMed and Scopus were rapidly screened for eligibility. Due to
the large number of results on Google and Google Scholar, only titles appearing on the first ten results
pages were rapidly screened. These databases automatically sort the articles by ‘most relevant’ using
algorithms that assess relevance in terms of the appearance of key words and associated words in the
headings and main text, and/or images in pictures and videos within the article.'*® The researcher found
less and less relevant articles per results page, thus it is unlikely any relevant articles would have been

found in further pages.

The researcher then screened the peer reviewed abstracts or grey literature summary of the articles that
had titles which met the eligibility criteria or did not have enough information to comprehensively judge
eligibility. Abstracts of peer-reviewed articles and summaries of grey literature, which seemed relevant
(either met the eligibility criteria or more information was required), were then screened at full text. If
the full text was not available and the lead author did not respond to a request for the full text, the article

was removed. Only full text articles which met the eligibility criteria are included in this scoping review.

3.2.3 Charting the data

The researcher developed a data-extraction sheet on Microsoft Excel to extract and record specific
details from the included articles. Such details included the type of article (e.g. systematic review,
government policy document etc.), aims or purpose, year of publication, authors, methodology (where
applicable) and geographic region published or studied. Key findings that related to the aim of this

scoping review were also recorded.
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3.2.4 Collating and summarising the results

A narrative thematic synthesis of the included articles was conducted.3” This analysis approach allows
the researcher to synthesise the text from the multiple studies that were included in this scoping
review.!*® The researcher began by developing a preliminary synthesis of the included articles to
identify key population groups and list the unique barriers to digital inclusion and associated possible
reasons for these barriers. Factors that might explain any commonalities and differences in the barriers
experienced by different population groups were then considered to aid the development of descriptive
and explanatory conclusions. Discussions with the supervisory team were conducted throughout the
analysis to ensure a clear and coherent narrative that reflected the data. The key findings were mapped
to conceptual categories, relating to shared sociodemographic factors that were associated with digital

exclusion within healthcare.

3.3 Results

3.3.1 Study descriptions

Twenty-two articles were included in this scoping review. This included peer reviewed qualitative
(n=4),60.13%140.131) quantitative (n=8)C!:36.59.61.62.142.143.149) anq mixed methods research papers (n=1),149
literature and commentary reviews (n=4),07-58146.147) gystematic reviews (n=2),148149 government and
public health organisation reports (n=2)1*” and regulatory organisation documents (n=1).!5" Analysis
of these articles led to the identification of six groups relating to shared sociodemographic factors
associated with digital exclusion and the role intersectionality (an individual’s identity is influenced by
multiple sociodemographic factors)!4815015D plays in exacerbating digital exclusion. This forms the
CLEARS (Culture, Limiting conditions, Education, Age, Residence and Socioeconomic status)
Framework (Figure 1). Details regarding the barriers that each group faced regarding motivation, access
and/or use of technologies for healthcare purposes (i.c., the barriers causing digital exclusion), and

possible reasons for such barriers are described below.
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and their connections with each other through intersectionality.

\

Figure 1: CLEARS framework: six sociodemographic factors associated with digital exclusion
4
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3.3.2 Cultural factors

Cultural factors, including ethnicity and/or race, language and religion, were discussed in 14 articles as
a factor that can increase an individual’s risk of digital exclusion.®3!:36.57:58.39.60,140.141.143,146.148) There ig
growing evidence that ethnicity and/or race can impact the reliability of the technology, limiting access
to accurate devices for these individuals. For example, having a higher skin melanin concentration can
reduce the reliability of photoplethysmography sensors by 61.2%.%” These sensors are commonly used
in wearable heart monitors as they detect blood volume change in living tissue by measuring the amount
of light absorbed by blood; however, darker skin tones (higher melanin concentrations) absorb more
light than lighter skin tones (less melanin) resulting in weaker and less reliable signals.®” Some DHTs
may also be unreliable for different racial and ethnic groups due to historical racial bias inbuilt into the
artificial intelligence (Al) algorithms, which can result in delays in treatment, referrals, and health
insurance coverage.®%147 For example, in one study entering a patient’s race as ‘black’ into an
algorithm designed to estimate kidney function was found to overestimate glomerular filtration rate
from serum creatinine (eGFRcr), thus could lead to an inaccurate ‘healthier’ kidney function than if

‘white’ was entered.®%*® This was believed to occur because the algorithm statistically adjusted for non-

GFR factors associated with serum creatinine levels, including a false pre-assumption with that ‘black’
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individuals have greater muscle mass.®**® Although there is growing evidence that an individuals
ethnicity and/or race can affect access to reliable devices, it is unclear whether an individual’s ethnicity
and/or race is likely to affect the use of DHTs.®>114® Some studies found those from racial and/or ethnic
minority backgrounds (e.g., black and Hispanic individuals) are less likely to use technology for health-
related purposes,®"1*® including video consultations,'*®) compared to white individuals after accounting
for factors such as education.®) However, others have found the opposite when examining internet
usage, with only 8% of Bangladeshi adults residing in the UK being non-users of the internet compared
to 11% of UK residing white adults.”) This has led some researchers to speculate whether factors, such

as age and income, have a greater influence in technology usage compared to ethnicity.®)

This scoping review found cases where individuals were unable to switch or translate written
information on a DHT to their preferred language, or faced challenges understanding the technological
terms used.©*140:149) For example, during the COVID-19 pandemic, individuals whose first language
was not English, found that they needed a high level of local language, administrative and medical
vocabulary skills to navigate through digital health apps in order to book appointments remotely.”
They shared concerns about entering the wrong information into these digital apps, which they felt
could possibly contribute to delayed health services or treatment.®” These individuals also struggled to

find digital support, and when it was available, it was often inaccessible due to the “incomprehensible

expert language” that was used during the sessions.4?

An individual’s religious beliefs were also found to influence access and use of DHTs. (14! 143140 A range
of religions were discussed in articles including Christianity,'*> Judaism,!*® and Islamic beliefs.!*!
For example, orthodox Jews would avoid using technology on Sabbath, and ultra-orthodox Jewish
communities completely banned internet access and device ownership all year round.*® However,
most Jewish families appeared to decide the extent to which they adopted (e.g., using a timing setting
instead of manually turning on lights) or limited the use of technologies on Sabbath.'*® Within the
countries that hold a strong Islamic faith, such as Pakistan, it is often considered haram (forbidden) for

a woman to talk to a man whom they do not have a relationship with to avoid generating feelings of lust

(considered a sin).(!*1:152) This was found to have resulted in restricted opportunities for women to access
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and learn how to use technologies to minimise the chance of them communicating with men
electronically, via email or other communication platforms.") This hindered their ability to develop

the digital literacy skills needed to efficiently use technology to support their health.

3.3.3 Limiting conditions

Five articles highlighted how living with a limiting condition, specifically hearing or visual
impairments, can increase the likelihood of being digitally excluded, due to differences in use,
motivation and access to appropriate technologies.®->€%143150 For example, those with visual
impairments relied on memory to locate buttons on devices due to small button sizes,'*> and struggled
with on-screen reading due to small font sizes and low contrast if they were unable to adjust the settings
or did not know how to make these adjustments, leading to a strong preference for paper-based health
information.®” Individuals with hearing impairments appeared less likely to use a phone call as a remote
health service option, due to their hearing difficulties.®” One study also raised issues with the assistive
technology that was supposed to help those with limiting conditions, such as the audio on text-to-speech
software being difficult to understand amongst those with visual impairments, leading to the software
been abandoned.'*> Furthermore, an Ofcom (2022) report on digital exclusion across the UK found
households which included someone with hearing or visual impairments were more likely than average
to cancel their broadband service.'*? These individuals appeared to rely either on the data in their phone
plan to access the internet, or go without access to the internet at home. The latter situation seemed to
be common based on the findings from the Ofcom (2022) report which highlighted out of the 10% of
UK adults who do not use or have access to the internet, over a fifth (23%) have a visual or hearing

impairment.(>"
3.3.4 Education

Six articles discussed how those with a lower educational attainment (GCSE (General Certificate of
Secondary Education) or equivalent or below) were more likely to be digitally excluded than those with

a higher educational attainment (A-level (Advanced level qualifications) or equivalent or
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higher).(©1:62:140.141.143.149) Thig was because those with a higher educational attainment were more likely
to have greater digital literacy skills to use complex digital technologies, greater knowledge of how
digital technologies can support an individual’s health, have more experience of using digital
technologies and higher levels of adherence to DHTs (e.g., telehealth) compared to those with lower
educational attainment.©"-14%149 This relationship can be seen globally,*® with many individuals in

developing countries, such as Pakistan, lacking access to digital skills educational support.4!)

3.3.5Age

Age was the most commonly discussed sociodemographic factor associated with digital exclusion,
appearing in 15 articles.®-31:57:60.61.62,139.140,142,143,144,147.148,149.151) Thege articles suggested older adults (+65
years old or over) were less likely to have access to a compatible device or have the internet at home
when compared to younger adults (below 65 years old).©? When older adults did have access to devices,
they often found it difficult to use technology due to insufficient digital literacy skills,®® or were
hindered by age-related physical health problems (e.g., hearing, vision, dexterity and cognitive
impairments), especially if buttons on devices were small and/or hard to see.®*!3!14) They also felt
anxious when using such devices due to the unfamiliarity of such task(s), fearing that they would
encounter a scam, make an irreversible mistake, ®1-¢%114) or held the perception that they were ‘too old
to learn’how to use technology.'“? Furthermore, older adults were often unaware of how technology
could support their health, and/or feared losing valued in-person contact with their healthcare
professionals, leading to an unwillingness to try and/or adopt new digital technologies to support their

healthcare.(¢%-140-149)

3.3.6 Residence

An individual’s place of residence was highlighted as a factor associated with digital exclusion across
six articles. 057 13%14L144.14D) ndividuals living in rural or deprived areas were likely to experience
‘patchy’ internet connectivity and slower broadband speeds, insufficient for utilizing digital health

services, such as remote video consultations.®” This in turn reduced their motivation to adopt new
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digital technologies for healthcare purposes because of poor user experience such as slow connection
speeds, the video buffering or freezing, and/or reduced audio quality.®” This contributed to
misunderstandings between the patients and healthcare professionals, leading to frustration.®” In
developing countries, such as Pakistan, the urban-rural divide was perceived by residence in rural areas
of Pakistan to be more prominent due to a lack of resources to expand the required infrastructure (e.g.,
internet connectivity) in remote and rural areas. This resulted in many residence in such areas perceiving

‘rurality’ as the single biggest obstacle to digital inclusion.!4V

Individuals without a fixed address (e.g., homeless people) were also likely to be digitally excluded
within healthcare. Those without a fixed address were more likely to have a high turnover of phones,
phone numbers, and/or experience difficulties maintaining their phone plans to access the
internet.!314) These barriers were likely to have contributed to issues relating to longitudinal access to

remote healthcare, such as receiving text messages about their appointments,13%144

3.3.7 Socioeconomic status

Twelve articles discussed how those of lower socioeconomic status were likely to experience digital
exclusion within healthcare,®-60:61:62.139.141.143,144.148,149.150.151) Thoge with a low socioeconomic status
include households whose annual income is 60% lower than a countries’ average household income
(according to the UK government), "> unemployed (receiving state benefits as their only source of
income), and those receiving a state pension.!>" These individuals are likely to face affordability issues
restricting their ability to purchase up-to-date, compatible devices!"*) and fixed broadband.®!>!
Reports highlighted many of those from lower socioeconomic status relied on a smartphone as their
only access to the internet,*>” which was often on a ‘pay-as-you-go’ limited data plan.”” Furthermore,
some studies suggested that those who are unemployed were less interested in using DHTs than those
on a higher income,®** and lacked digital literacy skills to use digital technologies for healthcare
purposes effectively.®® Low digital literacy may have arisen due to a lack of opportunities to access
affordable, new, or more advanced technologies, thereby reducing the opportunity to develop digital

literacy skills.©"
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3.3.8 Intersectionality

Although these six sociodemographic factors have been described in isolation above, they commonly
overlap in society. Individuals who identified with two or more of these sociodemographic factors
(intersectionality) were at even greater risk of digital exclusion,(6%:13%144148.150.150) o1 example, a report
by Ofcom (2022) highlighted how lower socioeconomic status (specifically annual income) was more
likely to affect older adults who were retired or unemployed, and those with limiting conditions.">" As
older adults were more likely to have visual or hearing impairments due to age related physical health
conditions,®13%14Y they are likely to face barriers to digital inclusion that are associated with age,
limiting conditions and low socioeconomic status. Furthermore, between April 2008 and March 2022,
people from ethnic minority groups in the UK (specifically Pakistani and Bangladeshi communities)
were most likely to live in low income households,*” and therefore are more likely to experience
barriers to digital inclusion that are associated with cultural factors and a low socioeconomic status.
Thus, intersectionality is a key factor that must be considered when examining digital exclusion within

healthcare due to the complexities of overlapping sociodemographic groups within society.

3.4 Discussion

3.4.1 Summary of what is known in the literature

The variety of examples described above demonstrate the societal complexities that influence an
individual’s risk of being digitally excluded, and highlights the necessity to avoid a ‘one-size fits all’
approach to advancing digital health equity. It is clear from the literature that a wide range of
sociodemographic factors, such as low educational attainment and low socioeconomic status, contribute
to a greater chance of an individual becoming digitally excluded. To support the identification of whom
is most at risk of digital exclusion within healthcare, the researcher compiled key sociodemographic
factors that were discussed in the literature as associated with digital exclusion into six groups that are

linked via intersectionality, to form the CLEARS framework (Figure 1). By understanding and
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analysing a wide range of sociodemographic factors, the researcher was able to identify and assess
which sociodemographic factors may and may not play a role in digital exclusion. For example, seven
articles suggested gender may influence the likelihood of being digitally excluded within
healthcare;°1-01141:142.143.144.149) however, the researcher related these differences to cultural factors
(Western vs non-Western stereotypes and religion). Women in non-Western developing countries, such
as Pakistan, were less likely to use digital technologies for healthcare purposes due to societal
oppression women face regarding the use of technologies.®141:14) However, the opposite was observed
in Western countries, as men were less likely to seek help due to stereotypes relating to
masculinity.¢114L15L153159) Byrthermore, the LGBTQ+ community, a demographic group known to be
under-served within research,® were only mentioned in one article (a government scoping review).©)
This Government review highlighted how the LGBTQ+ community might be more likely to use DHTs
as digital channels provided a greater sense of anonymity, thus promoting engagement on healthcare
topics where they may have experienced stigma or prejudice.® Further research is needed to gain a

greater understanding of the LGBTQ+ community’s access, motivation and use of DHTs.

3.4.2 Strengths and limitations of this review

The CLEARS framework developed from this scoping review has helped identify digitally excluded
groups which can be used to inform decision making and policymaking processes and guide researchers,
technology developers and healthcare professionals in identifying who they need to consider involving
in the design, development and implementation of new DHTs.®” The development of the CLEARS
framework also provides guidance to form a comprehensive, strict eligibility criteria needed to conduct
a systematic review (objective 2; Chapter 3), and aided the identification of who should be recruited
into qualitative primary data collection studies (objective 3-4; Chapters 4-6) conducted later in this PhD

programme of work.

Although the CLEARS framework provides a useful guide to help promote digital health equity, it is
not all encompassing. For example, the CLEARS framework does not include population groups with

certain health conditions that may be at risk of digital exclusion, such as mild cognitive impairment.(>>
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As these groups will likely need additional considerations to tailor digital inclusion support to meet
their health needs, the researcher decided to focus on healthy (i.e., those without specific health
conditions) demographic groups to ensure this PhD programme of work could be completed on time.
In addition to this, under-served groups are less likely to appear in the literature due to a variety of
reasons, such as research processes hindering engagement and recruitment of under-served groups.“®
Therefore, the question must be raised whether there are other groups that are critically under-served
and omitted from the CLEARS framework due to a lack of evidence and/or understanding of the barriers
a particular group experience. A final limitation of this scoping review is the use of a non-standardised
search strategy (i.e., the words were not searched in exactly the same way across all databases).
Although this approach is in line with Arksey and O’Malley’s methodological framework%® and
allowed flexibility to use different types of databases to gather grey literature and peer-reviewed articles,
(I35 it goes against recent guidelines from the Preferred Reporting Items for Systematic reviews and
Meta-Analyses extension for Scoping Reviews (PRISMA-ScR).(59 A lack of standardisation in the
search strategy may have led to the unintentional omission of relevant articles, and without
documentation of the whole list of search terms used, the reproducibility of this review is low.!%®
Reflecting on this, the researcher acknowledges that taking a systematic, standardised approach to
identifying articles would have improved the quality of this scoping review. However, due to pragmatic
reasons (e.g., time restrictions) and the need to define those most at risk of digital exclusion in a more
robust way than a narrative review of a small number of articles, a non-standardised search strategy

seemed sufficient at the time of conducting this scoping review to fulfil its intended purpose.

3.5 Chapter summary

This chapter detailed the methodology, findings, strengths and limitations of a scoping review
conducted to identify whom is most at risk of digital exclusion within healthcare. This review led to the
development of the CLEARS framework, which is the first framework to support the identification of
groups most at risk of digital exclusion within healthcare and acknowledges the role of intersectionality

in exacerbating digital health inequities. This framework has shaped the inclusion criteria of the rest of

34



this PhD programme of work, including a systematic review (next chapter) and qualitative primary data

collection (Chapters 5-7).
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Chapter 4: Systematic review of digital
inclusion strategies and their associated
facilitators and barriers to
implementation and adoption.

4.1 Introduction

In Chapter 3, the researcher described a scoping review conducted to identify sociodemographic factors
associated with digital exclusion within healthcare and compiled these into six groups to form the
CLEARS (Culture, Limiting conditions, Education, Age, Residence, Socioeconomic status) framework.
To develop a greater understanding of how to advance digital health equity for those most at risk of
digital exclusion, the researcher conducted a systematic review to explore digital inclusion strategies
currently used to support those at risk of digital exclusion and assessed the facilitators and barriers to
implementing and adopting these in practice based on under-served groups’ experiences and
perspectives. This chapter describes the methods used to conduct the systematic review including the
eligibility criteria, search strategy, study selection process, data extraction and synthesis. The
overarching themes generated from conducting a narrative thematic synthesis are then described,

followed by a discussion of the findings in relation to the wider literature.

A slightly edited version of the published manuscript (Wilson S, Tolley C, Mc Ardle R, Lawson L,
Beswick E, Hassan N, Slight R, & Slight SP. Recommendations to advance digital health equity. a
systematic review of qualitative studies. NPJ Digit Med. 2024;7(1):173. Published 2024 Jun 29.
doi:10.1038/s41746-024-01177-7) is presented below. Edits were made to support the flow of this thesis
and include minor word changes, such as replacing the word “we” with “the researcher” where relevant,

removing the introduction section to avoid repetition with Chapter 1, and removing the suggested future
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practical recommendations based on the findings of this review, as they have been integrated into

Chapter 8 (which discusses recommendations to advance digital health equity).

4.2 Method

4.2.1 Search strategy

This systematic review was registered with PROSPERO (CRD42022378199) and followed PRISMA
guidelines."3? The search string utilised terms from two relevant scoping reviews,®:!*® with additional
relevant terms included when searching four large online databases (Medline, Embase, PsycINFO and
Scopus). The search focused on words associated with digital technologies, health inequities, and the
CLEARS (Cultural factors, Limiting conditions, Education, Age, Residence, Socioeconomic status)

framework (described in Chapter 3) (Appendix 1).

4.2.2 Eligibility criteria

The eligibility criteria followed the Population, Intervention, Comparison, Outcomes and Study design
(PICOS) framework!® (Table 1), recommended by the Cochrane Handbook for Systematic
Reviews, '™ and provided an organising framework to list the main concepts in the search. The
Population criteria included any group represented by the CLEARS framework. The Intervention
criteria focused on digital inclusion strategies, which are defined as an action designed to alleviate the
digital exclusion of individuals by promoting access, motivation, and/or use of information and
communication technologies.®!>141¢0 Articles needed to have discussed the facilitators or barriers
associated with the digital inclusion strategy (outcome criteria) to be included. This allowed the
researcher to reflect on what currently worked or did not work. Only qualitative studies that provided
rich in-depth experiences from CLEARS groups were included to aid our understanding of how a
complex phenomenon, i.e., intersectionality, can affect digital exclusion.!>!19 Quantitative studies
were excluded as they are designed to test a hypothesis or enumerate events or phenomena,!'>!19 which

is not the purpose of this review. Only peer-reviewed articles published between 2012-2022 in the
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English language were included; this ensured only the latest advancements in digital technologies were

considered.

Table 1: Summary of eligibility criteria

Inclusion Exclusion

Population | Studies with any of the six groups Studies which focused solely on

categorised within CLEARS. children (under 18 years old) and/or did
not include any of the six groups within
CLEARS.

Intervention | Studies focusing on digital inclusion Studies which did not focus on digital
strategies to promote CLEARS groups inclusion strategies, studies that
motivation, use and/or access to general focusing on using DHT to deliver care
healthcare though DHTs’ designed for for one specific aspect of health such as
healthcare service users. sexual health, nutrition, maternal health,

children’s health or substance misuse,
and/or DHT’s designed to be used by
healthcare professionals such as
electronic patient records.

Outcome Studies discussing facilitators or barriers | Studies that did not discuss any
associated with digital inclusion strategies | facilitators or barriers.
for CLEARS groups.

Study Qualitative methods only (including Quantitative or mixed methods.

design interviews, focus groups and/or
observations).

Language Studies published in the English language. | Studies not published in the English

language.

Date of Studies published between 2012 and Study published before 2012.

publishing | 2022.

Publication | Primary research peer-reviewed journal Grey literature, reviews, letters to the

type articles. editor, conference abstract or

proceedings or posters, study protocols
and journal articles that have not been
peer reviewed.

4.2.3 Study selection

Results from each database were exported into EndNote (version 20.5, Clarivate, International) and

duplicates removed. Remaining articles were uploaded to Rayyan (Qatar Foundation, State of

Qatar),'®) where titles, abstracts, and full-texts were screened independently by two reviewers (SW,

LL, EB) to minimise bias. The researcher screened all articles, acting as a constant throughout the

process. Disagreements were resolved by a third reviewer (RMA). The reasons for excluding full text

articles were recorded (Figure 2).
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4.2.4 Data extraction and synthesis

The researcher developed a data-extraction sheet with the supervisory team to extract and record
specific study details, including participant demographics and a description of the digital inclusion
strategy under investigation (Appendix 2). A quality assessment was carried out on the included studies
using the Critical Appraisal Skills Programme (CASP) Qualitative Review Checklist.!!®? Quality was
measured by reporting the frequency of ‘yes’ (denoting the study met the criteria on the checklist)

(Appendix 3).

The researcher performed a narrative thematic synthesis of the included studies. She began by
developing a preliminary synthesis of findings from the included studies to identify the key strategies
and list the facilitators and barriers to implementation and/or adoption. The researcher then considered
the factors that might explain any commonalities and differences in the successful implementation
and/or adoption of these digital inclusion strategies across included studies. This involved exploring the
directly reported verbatim quotations obtained from particular CLEARS groups and seeking to draw
descriptive and explanatory conclusions around key themes.!3713® All data management and analysis
was carried out within N-Vivo (version 1.6.1, QSR International). Discussions with the supervisory
team (SPS, RMA, CT) were conducted at several stages throughout the analysis to discuss, refine and
define themes to ensure a coherent narrative that reflected the data. Detailed descriptions and contextual

material from the included studies was kept throughout the analysis to ensure trustworthiness was

upheld. (16316

4.3 Results

4.3.1 Study descriptions

The search yielded 13,216 results. After removing duplicates (n=2,815), titles (n=10,401) abstracts

(n=1,224) and full-texts (n=143) were screened. Ten papers met our inclusion criteria (Figure 3). Inter-
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reviewer reliability was high with 99.33% agreement at title stage, 99.43% at abstract stage, and 97.89%

at full-text stage. All included studies were found to be of moderate- to high-quality (Appendix 3).

Figure 2: PRISMA flow chart

Identification of studies via databases
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Mixed methods (n = 33)
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No strategy tested (n = 14)
v Wrong outcome (n = 4)
No digital aspect (n = 2)
Secondary data (n =1)
Studies included in review Review (n = 1)
(n=10)

Included studies incorporated a range of participants at risk of digital exclusion, including those from
different cultural backgrounds (ethnic diversity, English as a second language or are not fluent in
English and/or have a religious belief) (n=8),(163-166.167.168.169.170.17L172) ]iimjting conditions (visual and/or
hearing impairments) (n=2),'7"17® low educational attainment (n=4),1631%170.173) a0ed over 65
(n=4),066170.17L173) - homeless (n=2),13*1%) and those who had low socioeconomic status
(n=5)(163166167.168173) (Apnendix 4). All 10 studies used interviews,3%165166.167.168.169.170.17L172.173) with two
studies also conducting focus groups with participants!'®*!”> (Appendix 5). Digital inclusion strategies

were grouped into either outreach programmes providing educational support and/or access to devices
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(n=2),13%%17D or co-designing DHTs with under-served groups (n=8) to gain feedback on the usability

and acceptability of DHTs to enhance inclusivity in future versions of the DHTs (Table

2) (139,165,166,167,168,170,172,173)

Table 2: Summary of digital inclusion strategies explored in the included studies.

Inclusive Study Population and type of support (outreach) / technology
digital (codesign) explored
health
strategy
Outreach Howells et Homeless individuals’ experiences of nurses and community
Programme | al.!'®” support workers to promote their access and use of DHTs in
response to COVID-19.
Mizrachi et The role of family members in supporting online health services
al.(7h usage amongst older adults (+65 years).
Co-design | Kramer et Use of an embodied conversational agent (an interactive digital
Approach | al.(1®® healthcare professional avatar) designed to encourage trust in
healthcare systems and professionals amongst ethnically diverse
groups.
Yeong et al.!” | Specifically designed health website to improve accessibility for

those with visual impairments.

Maidment et
al (170

Specially designed smartphone app to aid those with hearing
impairment use hearing aids.

Asgary et al.(13

Kim et al.(1¢?)

Experiences of homeless individuals*® and linguistically
ethnically diverse individuals with low educational attainment
and low income'®” using mHealth (the use of mobile or
smartphone devices for health purposes).

Alkureishi et Experiences and opinions of those with low educational

al (19 attainment, on a low socioeconomic income!%> and ethnically
Wikaire et diverse individuals!'%>!"? when using general digital health
al.”? services to explore how to support use, access and motivation.

Choxi et al.(1%9

Experiences and opinions of ethnically diverse older adults with a
low socioeconomic status on video consultations to explore how
to better support their use of this technology.

The researcher’s narrative thematic synthesis generated three overarching themes; user-friendly designs
(e.g., software and website design elements that promoted inclusivity), infrastructure (e.g., access to
DHTs) and educational support (e.g., training to develop digital literacy skills required to use DHTs)
(Appendix 5). Facilitators and barriers to the adoption of these themes are embedded in the discussion

below and summarised in Figure 3.
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4.3.2 User-friendly designs

4.3.2.1 Compatibility & navigation

User-friendly designs were a key theme supporting access and use of DHTs across seven
studies,(13-163.166.167.170.17L173) Health-related software and websites needed to be compatible across
different digital platforms, operating systems and devices including smartphones and desktops, and
assistive technologies (e.g., screen reading software) to accommodate the needs of ethnically and
linguistically diverse groups, 616817 individuals with limiting conditions (visual and/or hearing
impairments), 1’173 older adults (+65 years),!7*!7) those with low educational attainment and low
socioeconomic status.'*”1®®) For example, Yeong et al. noted how older adults with visual impairments
and of low socioeconomic status needed websites to be compatible with different magnification levels
and assistive technologies (e.g., i0OS Voiceover [Apple Inc]; a screen reading software) to aid
visibility.'”® The authors also noted how certain features aided navigation and minimised scrolling to
help the user find information, such as tables of contents, drop-down menus, and 'jump to top'
buttons.('”® Older adults with visual impairments also suggested that navigation features, such as search
bars and hyperlinks, needed to be of high contrast (compared to the rest of the screen) to improve
visibility.17%!7® Yeong et al. emphasised how search features should be designed in a similar way to

commonly visited search engines, like Google, to improve usability and reduce confusion.!”®

4.3.2.2 Content & delivery

Older adults, homeless, ethnically diverse individuals and those with visual impairments all described
how digital messages on software, health related websites or text messages should be simple, concise,
and presented in a logical manner without time restrictions.(1*%168170.173) For example, older adults with
visual impairments described how they did not have enough time to read the information when
presented on a timed loop (i.e., rotating between different screens with information), and suggested that
the user be able to manually control the timing of this loop.!”® Older adults interviewed in another

study described how it would be useful if they could change the font size to improve the visibility of
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the text, and provide alternative languages for those who are not fluent in English.!’" Personalising
information, such as allowing users to choose content that they are interested in, was felt to be one way
of increasing the motivation to use health related websites and software amongst those with visual
impairments!”® and ethnically diverse individuals.'®® Additionally, providing evidence that supported
the key messages in healthcare information, such as the importance of reducing alcohol intake to reduce
the risk of developing chronic health conditions, enhanced trust amongst ethnically diverse
individuals.'®® Kramer et al. also emphasised how any communication should be culturally appropriate
and avoid reinforcing stereotypes, especially for ethnically and linguistically diverse users.®® For
example, the language used to categorise different ethnicities on DHTs should avoid generic terms such
as ‘men of colour’ as some ethnically diverse men found this offensive; they felt it defined them based
on their skin colour and not their ethnic background. Instead, specific terminology should be used that
accurately represented their ethnicities (e.g., African American for individuals with an African and

American descent).1® Any imagery should also be inclusive to all cultural groups.(®

4.3.2.3 Features

It was felt that the overall user friendliness and engagement of health related software could be

improved with the addition of engaging features.*%1¢817017D) This included interactive quiz

(170) (168)

elements, notifications encouraging behavioural changes, reminders about upcoming
appointments (particularly for homeless individuals as they may not have access to other reminders,
like letters),*” ability to order a repeat prescription and schedule specific appointments (e.g.,
physiotherapy).!!”" Older adults of Jewish faith also suggested simplifying security features, as many

found flicking between a text message with the password reset information and the screen (where the

information should be entered) challenging.!”"
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4.3 .3 Infrastructure

4.3.3.1 Devices

Five studies described the need for supportive infrastructure, such as access to devices and connectivity
(i.e., Wi-Fi) to support homeless individuals, ethnically and linguistically diverse groups, and
individuals of low socioeconomic status.(!3:163:167.169.172) For example, Howell et al. explained how
community nurses in the UK provided homeless individuals with temporary access to smartphones
during the pandemic to enable them to access vital digital healthcare support.!® In the United States
(US), homeless individuals were provided with phones (the Obama phone), credit and data plans
financed through a government programme.'* However, Asgary et al. found that some of these
homeless individuals using the Obama phone plan often exceeded their limits when put on hold to
schedule medical appointments.!*® They subsequently turned to friends and family for financial support
to purchase credit.!3” Other homeless individuals were hesitant to accept this government support, with
the authors reflecting on how this may have been due to the homeless experiencing a lack of government

financial aid in the past.(3%

4.3.3.2 Connectivity & dedicated centres

Homeless individuals,*® ethnically and linguistically diverse groups,!3>13413) and those of low
educational attainment and low socioeconomic status**134139 reported relying heavily on free Wi-Fi
to access online healthcare. This included accessing free Wi-Fi in public spaces and transport systems,
fast-food restaurants, clinics and families’ houses. However, they often experienced barriers to this
connectivity with time limits set by the specific organisations (e.g., opening hours)"3? or restrictions
placed on using shared devices (e.g., computer keyboards due to the risk of coronavirus spreading).(3¢
Many participants suggested creating dedicated centres for digital health services with suitable devices
and free Wi-Fi that would also include some private areas.'*? Access to these private spaces was felt
to be important for some ethnic and linguistically diverse groups with low educational attainment and

low socioeconomic status, as they were concerned about being overheard when discussing/looking at
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confidential health information.*¥ Many groups suggested that they would like the choice between
both digital and non-digital access to healthcare, as this would help mitigate the risk of possibly
excluding those with poor digital literacy skills, those who would prefer in-person consultations, or

those who lack the resources to access digital healthcare.(13%135:136.139)

4.3.3.3 Policies

To complement infrastructural changes, ethnically diverse adults based in the US advocated for more
resources to be provided by local government.%® This included the introduction of new policies, such
as reduced payment plans and regulations on the price of DHTs for lower income earners to make them
affordable.1% Older adults of Jewish faith and ethnically diverse adults with a low educational
attainment and socioeconomic status also suggested that financial incentives could help promote greater
access to DHTs and encourage motivation to use DHTs.(1917D Alkureishi et al. highlighted how different
organisations, such as hardware and Wi-Fi companies, might need to collaborate to ensure that these
different components (e.g., devices, connectivity, financial aid) are jointly available to support

successful implementation. (%%
4.3.4 Educational Support

4.3.4.1 Family support

Provision of educational support was important for ethnically diverse individuals and older adults to
enable their use of DHTs in five studies.(16%166:16%170.17D) Fthnically diverse individuals with low
educational attainment and low socioeconomic status, and older adults of Jewish faith commonly
reported asking family members to remain close during video healthcare consultations in case of
technical issues,!®> or for their guidance with accessing online health information.!”) Mizrachi et al.
found this support promoted independence over time as older adults’ digital skills developed through
learning, and were further motivated to use DHTs on hearing positive experiences from their family and

friends.(!”V
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4.3.4.2 Professional services

Some individuals relied on educational support from professional services to use DHTs.1*) It was felt
that in-person educational support from community workers or health care professionals with
supplementary materials (e.g., videos and written information) would be beneficial prior to attending
virtual appointments, to support ethnically diverse adults (both above and below 65 years) from a low
socioeconomic status and low educational attainment.1*>!®9 Alternatively, Alkureishi et al. noted some
participants expressed preference for accessing training classes at healthcare sites (e.g., hospitals) and
community centres, where support was provided by ‘technology champions and coaches’.('®® However,
older adults of Jewish faith highlighted how advertisements to promote awareness of support services
would be unlikely to reach individuals in their community and those who were socially isolated and
arguably most in need of support.1”Y Some studies also highlighted how certain groups (e.g., ethnically
diverse adults with low socioeconomic status and low educational attainment, and older adults of Jewish
faith) might also be reluctant to accept this educational support due to concerns around burdening

others, feeling helpless, and/or reaffirming how they are unable to do something independently. 16517

Figure 3: Facilitators and barriers of the three key strategies to support digital health equity
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Note: *CLEARS: Culture, Limiting conditions, Education, Age, Residence, Socioeconomic status.
** Shaded letters represent the CLEARS group not represented in the included studies where the
specific strategy was discussed.

4.4 Discussion

4.4.1 Findings in the context of the wider literature

This systematic review is the first to synthesise strategies that promote digital inclusivity and assess the
barriers and facilitators to adopting these in practice. The findings highlighted three key themes relating
to user-friendly designs, supportive infrastructure, and provision of educational support. Barriers to
adopting these strategies included a lack of acceptance amongst some under-served groups to receive
such support, whilst facilitators included promoting trust amongst ethnically diverse groups by

providing lay term friendly evidence that supports health claims.

The findings described the need for health-related software and websites to be interoperable across
different devices to accommodate the needs of under-served groups. This form of user-friendly design
is advocated by national healthcare providers and government bodies; for example, the UK and US have
legislations in place which mandates that websites and software in the public sector are ‘perceivable,
operable, understandable and robust’ to ensure that those with visual and hearing impairments, low
reading ability (reading age of 9) and/or those who are not fluent in English can access and understand
the information provided.(!”*!”> However, a recent study reported that public health authority websites
in only three countries (UK, Italy, China) out of a total of 24 actually adhered to these accessibility
standards when checked.!’® Additionally, the wider literature supports our findings on how the use of
appropriate language and imagery can improve end-user satisfaction.!%®!7” National bodies, such as the
US National Institute of Health (NIH), have developed the ‘National Culturally and Linguistically
Appropriate Services (CLAS) Standards’ to assist developers and researchers in developing culturally
and linguistically appropriate services.!”® The wider literature also suggests co-designing DHTs with

under-served groups at the earliest stages to help ensure that they meet the needs of all end-users.!7”
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This involves co-designing security features that are easy-to-use and align with the UK government

‘secure by design principles’, to help overcome any potential future barriers to usage.13%18

The findings from this systematic review also highlighted the need for supportive infrastructure to
facilitate access and use of DHTs. Government schemes in high-income countries are already available;
for example, the ‘Obama phone’ in the US and the Emergency Broadband Benefits and social tariffs
(reduced payment phone plans) in the UK, to support those on a low income to access smartphones and
phone plans.”>!*) However, implementing supportive infrastructure might not be viable for low to
middle income countries as they may have less suitable centres to provide devices and free public Wi-
Fi spots, which high income countries already have access to.!%? Some charity organisations, such as
the Good Things Foundation, have started to repurpose donated corporate IT devices and deliver them
to those who are digitally excluded.”” However, better promotion of the support available and a
collaborative working environment is needed, especially by healthcare professionals, social services,
and charities. Free phone numbers would also help to facilitate access to healthcare services, and some
under-served groups would like the option of accessing healthcare via non digital means, thus
questioning the temptation to always use technology to potentially address healthcare challenges.!%?
Researchers need to consider whether a new DHT will provide an equitable solution to the healthcare
problem and whether other means of accessing healthcare should also be provided within healthcare

systems. (189

This systematic review also underlined the importance of providing educational support, from family
or professional services, to encourage motivation and capability to use DHTs. There is a need for
effective advertising of this support to groups at particular risk of both digital and social exclusion, such
as older adults and homeless individuals, in order to increase their awareness of available support. 89
A systematic review conducted by Ige et al.!3¢ suggested using a combination of two or more strategies
to reach socially isolated individuals, including referrals from relevant agencies (e.g., GPs, pharmacists

etc), as this might be a more effective approach than relying solely on public facing methods.(!%¢
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4.4.2 Strengths and limitations

This review used a comprehensive and systematic approach to identify relevant literature. Included
studies were published within the last decade to remain relevant to the current digital healthcare
landscape. The researcher also opted to focus on qualitative research to gather rich detailed information
on the facilitators and barriers to each strategy from the perspectives of under-served groups most at
risk of digital exclusion. Despite no geographical restrictions being placed on this search, the researcher
found that all included studies were conducted in high-income countries, which may limit the
applicability of these findings to low- and middle-income countries; this also highlights the importance
of further work in this area. Representation of the different religious groups and languages was limited,
highlighting a gap in the literature and a need for greater diverse inclusion in research. The facilitators
and barriers to implementing government-issued public health website accessibility standards should

also be explored to further understand how to encourage the use of these standards.

4.5 Chapter summary

The systematic review described in this chapter identified three key themes relating to digital inclusivity,
and associated facilitators and barriers to implementing and adopting these in practice based on
CLEARS groups experiences and perspectives. This information will guide individuals when designing,
developing and implementing digital health interventions to ensure it is done in an inclusive manner.
This review also highlighted the need for further work to explore the feasibility and acceptance of
implementing different strategies in different settings (e.g., low-income countries) and different
demographic groups (e.g., religious groups) to support digital health equity amongst those most at risk
of digital exclusion. However, it is unclear how to implement these strategies in different contexts (i.e.,
different geographical regions or social situations) and how they can be improved to further support
digital health equity. To fulfil this gap, the researcher conducted two qualitative studies, one with under-
served groups and another with stakeholders (who had a professional interest in making decisions and/or

delivering activities to support under-served groups at risk of digital exclusion), to explore their
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perspectives on these strategies and the feasibility of using them in practice. In the next chapter, the

researcher describes the methodology used to conduct these qualitative studies.
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Chapter 5: Qualitive methodology to
explore under-served groups’ and
stakeholders’ perspectives on strategies
promote digital inclusivity

5.1 Introduction

In Chapter 4, the researcher described a systematic review that highlighted three key digital inclusion
strategies; using user-friendly designs, providing supportive infrastructure (e.g., devices, free
connectivity, and non-digital options to access healthcare), and providing educational support to help
individuals develop their digital literacy skills to support their use of DHTs. It is unclear how to
implement these strategies in different contexts (e.g., different geographical and/or societal context) and
how they can be improved to further support digital health equity, thus the researcher conducted two
qualitative studies to explore the experiences and perspectives of under-served groups (objective 3) and
stakeholders (objective 4) on digital health inequities caused by digital exclusion, strategies to promote
digital inclusion within healthcare, and how they can be improved to better meet end-users needs. In
this chapter, the researcher provides a detailed description of the methodological approach used to
conduct both these qualitative studies, starting with a detailed account of the different participants
recruited across both studies and how these participants were recruited, techniques used to collect data
and analyse the data. The researcher also outlines the steps taken to ensure rigour was upheld when
conducting both qualitative studies. The chapter ends with details of the ethical considerations applied
when conducting these studies, the use of patient and public involvement to help shape this qualitative

research and how the results of this research was disseminated to the public.
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5.2 Qualitative Study 1: Perspectives of under-served
groups
5.2.1. Aim

The aim of this study was to explore the perspectives and experiences of under-served groups on digital

health inequities, strategies they used to overcome such barriers and ways they would like to be

supported in the future.

5.2.2 Site location

The North East of England was chosen as the research site due to its high rates of health inequities and
digital exclusion compared to other English regions.7>8283.90.188189.190.19L.192) For example, the North East
of England has the lowest life expectancy, with a difference of 3 years for males and 2.8 years for
females when compared to English regions with the highest life expectancy (South East for males and
South West for females).®® The North East also has the highest rates of premature deaths from
preventable diseases (23% higher than the national average)®® and its residents have a higher likelihood
of spending more years in ill health compared to the rest of England (for women, this equates to 26%
of their life in ‘not good/poor’ health compared to England’s average of 23.3%, and for men it equates
to 23.6% of their life in ‘not good/poor’ health compared to England’s average of 20.3%).%> On a
sociodemographic level, the North East has a persistently low average educational attainment, 18818
high poverty rates,"**!”D and higher proportion of individuals living in rural areas (21.1%), rural towns
and fringe areas (14.6%) compared to the rest of England."*? As previously discussed in Chapter 3, all
these sociodemographic factors can put individuals at a higher risk of digital exclusion within
healthcare, > suggesting residents in the North East are more likely to experience digital exclusion.
Therefore, it is not surprising that the region has a high prevalence of low digital engagement (32%),"?

low digital competency (28%),1°? and offline individuals, i.e., those who do not use internet enabled
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devices or internet based communication routes or information sources (5% in the North East vs
England’s average of 3.6%).1°? Within certain areas of the North East, such as North Tyneside, certain
demographic groups (e.g., older adults) were more likely to face digital inequities as one study reported
94% of digitally excluded residents were over 60 years old.” The researcher decided to include North
Tyneside as a key area to explore individuals’ perspectives and the challenges that they faced relating
to digital exclusion, thus aiding the development of effective strategies to promote digital health

equity.®®

An additional benefit of focusing on the North East was the close geographic proximity to where the
researcher was based, thus enabling her to attend recruitment sites in person. This was important, as it
supported the development of trust and rapport between the researcher and potential participants,*%

and mitigated the likelihood of establishing a rapport ‘under false pretences’.(!”> As highlighted by

Weller, this can sometimes occur when researchers only use remote online interactions.!*>
5.2.3 Eligibility criteria

As mentioned in Chapter 1, under-served groups were defined as those who are often marginalised
within society and underrepresented in research,®*? leading to a greater risk of digital exclusion due
to barriers they face regarding motivation, access and use of DHTs.®) Common sociodemographic
factors associated with digital exclusion within healthcare are summarised by the CLEARS framework
(Culture, Limiting conditions, Education, Age, Residence, and Socioeconomic status which are
interlinked via intersectionality) (described in Chapter 3).1'"® This framework was used to support the
identification of those who were most at risk of digital exclusion. Potential participants needed to be
over 18 years old, currently living in the North East of England, and met the criteria for at least 2 of the
CLEARS groups (Table 3). Potential participants were asked to complete an Expression of Interest
(Eol) form (further details provided in section 5.2.4.4 below), which captured a range of details
including sociodemographic information and access and use of common household technologies to

support the identification of those most likely to be digitally excluded.
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Table 3: Criteria for each CLEARS group

CLEARS group

Criteria

Culture

English as an additional language, have a religious faith or identifying as an

ethnic group other than White, British.

Any religion. Evidence suggests a risk of digital exclusion across a wide range
of religions.(141:143:146.193) A 4ditionally, religious groups often do not have their
voiced heard in research as this information is commonly not measured or
omitted in research,°® despite The Research Governance Framework!°”

promoting the reporting of this information.

Limiting conditions

Have a visual impairment (including any degree of self-reported sight loss or
blind that they felt impacted the use of technology) and/ or hearing impairment
(including any degree of self-reported hearing loss or deaf/Deaf).

Education Highest educational attainment achieved is GCSE’s (or equivalent) or below.

Age Over the age of 61 (gathered age in year age brackets, e.g., 61-70, to provide
greater confidentiality as advised by Newcastle University Faculty of Medical
Sciences Research Ethics Committee).

Residence Living in a deprived area (IMD* score of 3 or below), live in a rural area or do
not have a fixed address.

Socioeconomic Annual household income lower than £20,000 (60% lower than a countries’

status average household income at the time of this study),">%, unemployed and/or

state benefits are their main source of income, or on a state pension.

*IMD: index of multiple deprivation.

5.2.4 Recruitment process

It is well recognised in the literature the various challenges associated with recruiting and retaining

under-served groups in research.®>46:198:19) These challenges can occur at the individual level (e.g.,

feeling unqualified to take part due to a lack of education, or immigration status),®>!*® research level

(e.g., protocol design, or lack of effective incentives),®>!* and societal level (e.g., lack of trust in

research, or stigma related to the research topic),®>!%® or a combination of these.*® Given the key

objectives of this study, it would have not been appropriate to try and recruit participants online via

online support networks or social media, due to the risk of digital exclusion. Furthermore, recruitment
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through NHS or other healthcare sites would have not been appropriate as under-served groups are less
likely to engage with healthcare services.?*” This may be due to a lack of access to such services (for
example, due to the physical distance from remote and rural communities to healthcare sites),?°2? or
holding distrust towards government and public health bodies due to previous experiences of stigma
and discrimination from such groups.?%2%) The community based participatory (CBP) approach, which
involves engaging with community members and working with organisation representatives as partners,
was considered as a more suitable recruitment approach.?*2%> However, CBP was later rejected due to
the increasing ethical concerns around ownership of data and research achievements,?*® power
imbalance between the researcher and community members,?%2%) and a potentially greater risk of a
biased recruitment process.*® The researcher decided to choose a recruitment approach that used a
combination of purposeful snowball sampling®® and community-based recruitment. The former
helped identify access routes to the target population, e.g., existing support groups in the North East for
those with limiting conditions, and the latter helped identify interested participants through community-
based routes, such as community centres. Five key steps were followed as outlined in Figure 4. The
researcher also had the flexibility to move backwards and forwards between each step, in a dynamic
fashion, to maximise recruitment. At each step, the researcher placed an emphasis on building a rapport
with potential participants, developing and maintaining trusting relationships with gatekeepers, and
taking the time to understand the needs and requirements of different participants and community
groups by listening to gatekeepers’ advice (e.g., the need for interpreters). Further details are provided

on each of the key steps below.
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Figure 4: Five key steps that were followed in a dynamic fashion to recruit under-served groups at risk

of digital exclusion.

Identifying relevant groups

— 2 Contact relevant groups

Recruitment sessions

Screening

Organising data collection

5.2.4.1 Identifying relevant organisations and community groups

The researcher invested a vast amount of time identifying potential organisations, community groups
and gatekeepers to support the recruitment of a sample of under-served participants who were at risk of
digital exclusion within the context of healthcare (i.e., CLEARS groups). As a result, a large network
of organisations and community groups was established to support the recruitment of individuals from
under-served groups across the North East of England (Figure 5). The researcher built this network by
attending and presenting at local, national and international conferences, such as the Great North
Pharmacy Research Conference, the Society for Social Medicine & Population Health 67th Annual
Scientific meeting and Alzheimer’s Association International Conference (AAIC), to understand the
different approaches that had previously been used to recruit individuals from under-served groups.
This also helped the researcher identify organisations and community groups who were interested in
supporting health inequities research in the North East of England (e.g., Connected Voice, an

organization which campaigns for health equity, connects people through events and volunteering, and
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gives community members skills they need to advocate for themselves). The researcher also presented
the CLEARS framework to different regional networks and groups, including the Health Innovation
North East and North Cumbria (HI NENC) Digital Inclusion Forum, and further groups were identified,
e.g., National Pensioners Committee (brings together trade unionists and others in retirement to organise
and campaign to defend and improve their conditions in retirement). Meetings were held with
researchers who had previously recruited individuals from under-served groups and this led to the
identification of several more groups, such as CREST (Compact for Race Equality in South Tyneside,
a charity promoting racial equality, and social justice by improving the social and economic position of
Black, Asian and Minority Ethnic communities), and The Peoples Kitchen (supports homeless

individuals in the North East with access to shelter and food).

The researcher’s role as a Research Assistant on other projects (including a project exploring under-
served groups’ perspectives on how to communicate the health effects of air pollution (HEALTH
project)) introduced her to other relevant groups within North Tyneside and Newcastle, such as Deaf
Awareness NE (charity supporting the deaf/Deaf community in the North East) and North Tyneside
Employment and Skills Digital Outreach Project (a project funded by North Tyneside council which
provides educational digital support to its residence). Recommendations were also provided from the
supervisory team, such as Scotswood Garden (community centre promoting learning about nature, the
environment and sustainable living), Angelou Centre (specialist community organisation supporting
excluded communities of women (e.g., asylum seekers and domestic abuse victims) in the North East),
and the North East Men’s Pie Club (a support group for socially isolated men and those with mental
health conditions). Finally, the researcher conducted an internet search (using terms such as ‘charities
supporting older adults North East’) to identify additional relevant groups, organisations or charities

within the North East.
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Figure 5: Network of organisations and community groups identified to support the recruitment of

under-served groups.
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5.2.4.2 Contacting relevant organisations and community groups

Emails were sent to appropriate charities, community groups, and organisations to provide them with a
brief description of the study, including the purpose, the activity participants would part take in, an
advert (Appendix 6) and a participant information sheet (PIS) (Appendix 7) to see if they thought their
group would be interested in taking part. The researcher also offered to meet up with the gatekeeper(s)

(in-person or remotely) to provide further information.

5.2.4.3 Recruitment sessions

After the gatekeeper expressed an interest in the study, the researcher liaised with the gatekeeper (via
email or phone/video call) to agree on the format of the recruitment sessions (e.g., informal chat or short

presentation), how best to approach potential participants, any additional support that might be useful
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to organise in advance of the recruitment sessions (e.g., interpreters or the language information should
be provided in), any ground rules that the researcher needed to be aware of (e.g., only women can attend
the Angelou centre), and agreed on a suitable date and time. All recruitment sessions were conducted in
person at community centres or the site an organisation delivers its services to the community to avoid
excluding any potential participant who may not have access to internet enabled devices to either hear
about the study or express their interest to participate. Recruitment sessions were attended by the
gatekeeper and attendees of a community group and/ or those who benefit from services provided by a
charity or organisation. During the session, the researcher provided a brief 5-minute lay term summary
of the project including the background of the project, explained what taking part involved (the choice
of taking part in an interview or focus group), the benefits of taking part (including a £20 voucher of
their choice and reimbursement for any travel costs after the interview or focus group), how to get
involved, and answered any questions about the project. To support individuals with visual and/or
hearing impairment(s), a British Sign Language (BSL) interpreter and speech-to-text operator were
asked to attend a session. All interested individuals were provided with a PIS (Appendix 7) which
included the researcher’s contact details (phone number and email address), allowing contact to be made
at any point if they had further queries. Additional support was provided to an illiterate potential
participant who was unable to read the PIS, by reading the document out loud to them. Verbal consent
would have been obtained from this individual before participation if they had took part. For those who
were not fluent in English, written information was translated into the individuals preferred language
using Chat GPT and validated by a native speaking colleague before the session. Adverts (Appendix 6)
were left at community centres and displayed on pin boards (in English and other key languages spoken
by those who attend the centre or use the service, as advised by the gatekeepers) to raise awareness of
the study amongst those who could not attend the session. The gatekeeper also advertised the
opportunity to participate in the study via their newsletters, and suggested other groups, charities or

organisations to contact.
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5.2.4.4 Screening

Individuals who were interested in participating were asked to complete an Eol form (Appendix 8) and
return the form to the researcher at the end of the recruitment session. The form included 15 questions,
13 of which were multiple choice questions asking individuals about their preferred gender, ethnicity,
preferred spoken language, religion, any existing limiting conditions (specific to hearing and/or visual
impairments), highest educational attainment, age, annual income range (above or below the UK
government level of low income (£20,000)), and everyday access and use of common household
technologies (e.g., smartphones, laptops, broadband, smart tablets). Two open ended questions asked
individuals for their postcode (to calculate Index of Multiple Deprivation (IMD)), contact details
(including name) and voucher preference (i.e., which supermarket they would like the £20 voucher for).
All questions were optional with a ‘prefer not to say’ option and included a ‘other’ option with space
for participants to provide further details in relevant sections. The researcher used responses from the
Eol form to identify individuals who met the inclusion criteria. Due to the large quantity of Eols
received, the researcher prioritised those who had limited access to the list of common household
technologies (< 3 out of 10), and/or used these technologies for limited purposes (< 2 out of 7 common
uses listed, including for work, study, entertainment, socialising etc.), as individuals with limited access

or use of technologies are likely to be experiencing digital exclusion.

5.2.4.5 Organising data collection

Individuals were given a minimum of 72 hours to review the information provided at the recruitment
session and ask any further questions. The researcher then contacted eligible participants via their
preferred method of contact (SMS message, phone call or email) to arrange an interview or focus group
(depending on participant preference) at a mutually convenient time and place (at either Newcastle
University or the site they were recruited from). The researcher took responsibility for arranging a
meeting space and appropriate assistance to facilitate the focus group or interview, for example,
organising a speech-to-text operator and BSL translator, with support from the gatekeeper where

necessary. A confirmation of location, date and time was confirmed with the participant, and the day
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before the interview or focus group, participants were sent a reminder (via their preferred mode of
communication). On the day of the interview or focus group, directions were provided to guide
participants, if necessary. Before the interview or focus group began, participants were again provided
with a quick summary of the study (e.g., aim and purpose) and given the chance to ask any questions.
All participants were asked to provide informed consent in writing (Appendix 9), and verbally at the
start of the interview or focus group for the discussion to be recorded. Participants were informed they
could withdraw at any time during or after the interview or focus group without giving a reason,
explaining that any data provided up to the point of withdrawal would be included if it had been
anonymised and/or incorporated into the analysis. During the interview and focus groups, particular
care was taken when asking questions to those with visual and/ or hearing impairments, older adults,
those with lower educational attainment, and with individuals whose English was an additional
language to ensure information was communicated appropriately and adapted to participant’s individual
needs and abilities (e.g., speaking slowly, clearly and taking the time to repeat the question and/or giving
additional information, if needed). After the interview or focus group, participants were asked to
complete a follow up questionnaire containing three multiple choice questions to gather information on
their experience of taking part in research, use of technology specifically for health-related purposes,
and if they would like to take part in future research (Appendix 10). Space was provided on the form to
allow participants to provide further details and all questions had a ‘prefer not to say’ option. The £20
voucher was provided upon completion of the questionnaire. Any participant who expressed concerns
about the impact the voucher might have on receiving state benefits (e.g., state pension, asylum seeker
allowance) where advised by the researcher that they could donate their voucher to the community
centre, charity or organisation that they were recruited from, but were not pressured to do so. At the
time of this study (November 2023- April 2024), the NIHR payment guidance for members of the public
considering involvement in research containing considerations for public contributors who receive state
benefits had not been published (published December 2024),17® and so the researcher was unable to

provide any other feasible alternative suggestions.
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5.2.4.6 Reflections on the recruitment process

During the recruitment phase, the researcher reflected on various factors that could possibly have
affected the success of engagement and recruitment from organisations, charities or community groups.
Larger organisations and charities typically provided a generic email address and phone numbers; when
contacted, the researcher did not often receive a response. Staff availability at the organisation and/or
charity and the demand for their service(s) often negatively affected their capacity to support a small
research project. For example, services to support homeless individuals with food and shelter were in
high demand and often poorly staffed, thus the researcher found it difficult to obtain contact with them.
Groups connected with local councils that encouraged collaborations with research projects appeared

more willing to engage.

Continued engagement with organisations, community groups and charities after a positive initial
meeting was challenging at times and failed to result in recruitment. Reasons for this included loss of
contact with the gatekeeper, due to a job change or change in responsibilities, which meant they could
no longer approve or facilitate recruitment sessions. The researcher also commonly encountered last
minute requested changes to scheduled meetings or recruitment sessions, sometimes due to
circumstances out of the gatekeeper’s control, such as building refurbishments. This required the
researcher to be flexible and understanding, offering to reschedule to another convenient time to support
the development of trustworthy relationships. The researcher also needed to accept compromises to the
‘ideal’ recruitment approach; for example, some organisations did not have the capacity to support an
in-person recruitment session but offered to disseminate information about the project to their service

users via newsletters; this proved to be a less effective method of recruitment.
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5.3 Qualitative Study 2: Stakeholders’ perspectives on
the feasibility of i1mplementing digital inclusion

strategies into healthcare.

5.3.1 Aim

The aim of this study was to explore stakeholders’ perspectives on the feasibility of designing,
developing and implementing digital inclusion strategies into healthcare settings, and how digital health

equity could be promoted in the future.
5.3.2 Eligibility criteria

The researcher defined a stakeholder as any individual with a job role or professional interest in making
decisions regarding the implementation of DHTs into healthcare, or were professionally involved in the
development or implementation of services designed to support digital inclusion (e.g., educational
digital skills classes). Examples of stakeholders included, but were not limited to, individuals who
worked for an integrated care board (ICB), policy and regulatory bodies (e.g. Public Health Wales),
local authorities (e.g., North Tyneside council), and gatekeepers (e.g. community workers, charity
workers and third-party sector/organisations). Stakeholders outside of the UK (England, Wales and
Scotland) were excluded due to the major differences in health systems and infrastructure available
across countries, which could influence the feasibility of implementing digital inclusion strategies.
Stakeholders could be based in any location within the UK; this enabled a range of perspectives on the
feasibility of implementing different digital inclusion strategies across areas facing different regional

disparities to be obtained.
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5.3.3 Recruitment process

A purposeful snowball sampling approach was used to recruit a range of different stakeholders. ?* This
involved the researcher advertising the study via social media (X) (Appendix 11), utilising existing
relationships with networks (e.g., HI NENC digital inclusion forum, and North Tyneside Employment
and Skills), networking at local conferences (British Society of Gerontology), and contacting
organisations who have recently published key documents within the space of digital health inequities,

such as the Good Things Foundation and Public Health Wales.

Individuals expressed an interest to take part via X or email. Written consent was obtained, and
participants were asked to complete a short questionnaire before taking part in an online (Microsoft
teams or zoom) interview or focus group which was organised at a mutually convenient time. The
questionnaire contained seven multiple choice questions with space to provide additional information.
These questions allowed the researcher to gather information about the stakeholder’s professional
background, such as their job role, the location of where they worked (postcode), professional sector
they worked in, years of experience, relevant experience they held (e.g., implementing DHTs, or
providing digital support services to under-served groups), and who the target population and/or service
user was that they worked with or supported (Appendix 12). At the start of the interview or focus group,
participants provided verbal consent for the discussion to be recorded. After participating, individuals
were asked to circulate the advert within their networks and/or recommended others who may be
suitable to take part. The researcher emailed recommended individuals, providing them with a summary

of the PhD project and inviting them to take part.

5.3.4 Reflections on the recruitment process

The researcher reflected on a variety of different methods to promote the study, such as presenting at
regional networks, and posting adverts on social media or network newsletters; these methods were
typically less successful than directly contacting recommended individuals via email. Engaging with

individuals with busy work schedules was also challenging, with some individuals not having the
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capacity to take part. Some participants requested that interviews be rescheduled at the last minute,
which required the researcher to be flexible and understanding to ensure enough participants were

recruited.

5.4 Data collection for Study 1 and Study 2

As mentioned in Chapter 2, two qualitative methods, interviews and focus groups, were chosen to
capture experiences and perspectives from a diverse range of under-served groups and stakeholders. All
participants, in Study 1 and 2, had the option to take part in either a semi-structured interview or focus
group. Participants from under-served groups were offered either an in-person or telephone interview
to avoid any potential barriers that they may face relating to digital technology. Stakeholders took part
remotely (via zoom or Microsoft teams) which was more convenient for them to schedule alongside

other work commitments.

A short descriptive quantitative questionnaire was also used in both studies. In Study 1, an Eol
questionnaire which contained predominately closed questions was used to support the screening of
individuals and gathered sensitive data, such as participants sociodemographic background (Appendix
8). A second follow up questionnaire was also used after the interview/ focus group, to gain relevant
additional data (e.g., experience of using DHTs) to supplement the analysis (Appendix 10). In Study 2,
a questionnaire was used to gather information regarding the stakeholder’s professional background to
supplement data collection and analysis (Appendix 12). Descriptive questionnaires were chosen over
an analytical questionnaire, which are used to examine a relationship between variables, and therefore

analytical questionnaires would be unsuitable to meet the aims and objectives of this PhD project.?!?
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5.4.1 Topic guide development

5.4.1.1 Study 1

A flexible topic guide used to aid the flow of conversation during all semi-structed interviews and focus
groups in study 1. The topic guide was developed and informed by the prior systematic literature review,
which explored strategies to advance digital health equity for CLEARS groups (Chapter 4).?'V The
topic guide was shared with a Patient and Public Involvement (PPI) group (see section 5.8) for their
thoughts, and feedback was incorporated to ensure the questions could be easily understood by a diverse
range of individuals. The topic guide was piloted in a small study with eight individuals, who
represented at least three of the CLEARS groups. Further revisions were made to the topic guide in
light of these findings. Table 4 contains some key reflections from this pilot study and the specific
changes made to the main study recruitment, topic guide and data collection. The final version of the
topic guide (Appendix 13) was used across all interviews and focus groups in Study 1. The topic guide
contained two main sections. The first section explored participants’ experiences of DHTs, the
challenges they have faced using/accessing DHTs and strategies they have considered or used. The
second section explored opinions and perspectives on specific digital inclusion strategies and how these
could be improved or used in the future (e.g., perspectives on how to improve the infrastructure to
support access to resources). PowerPoint slides were also used to facilitate group discussions in focus

groups by providing visual stimuli and question prompts (Appendix 14).
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Table 4: Reflections from the pilot study and subsequent changes.

Research stage

Key reflections

Impact to the research or changes made to
the topic guide

Recruitment

Adpvertising the study on social media (X) led to a
high level of interest from within and outside of the
UK.

All those who expressed interest had access to an
internet-enabled device and were able to use it to
express their interest through a digital questionnaire
(Microsoft forms). They also had access to some
form of connectivity to use the social media
platform to see the advert and use Microsoft forms
to express their interest.

Non-digital methods were used to advertise
the study (e.g., posters at community centres)
to maximise participation of those who would
fit the eligibility criteria and were likely to be
digitally excluded.

Data collection

Interviews were conducted via video call (zoom),
suggesting participants had a good level of digital
competency.

Connectivity (Wi-Fi) issues occurred in most
interviews, demonstrating the lack of access to
reliable broadband for these individuals.

Interviews and focus groups were only
conducted in-person to support the inclusion
of those with low digital competency and
without access to reliable broadband.

All participants did not have their camera on during
the interview, some responses did not seem
authentic (e.g., the participant seemed to have used
Google or another search engine to seek answers to
the questions asked), and motivation for some
individuals to take part appeared to be heavily
influenced by the voucher on offer.

The researcher met all potential participants
in-person at recruitment sessions and screened
expression of interest forms before inviting
individuals to an interview or focus group to
ensure authenticity.

It was made clear during recruitment sessions
that the voucher will only be provided after
taking part in either an interview or focus
group and completing a follow-up
questionnaire.

The wording of some questions was too technical.

Words and phrases were changed to match the
reading age of a 7-year-old to improve the
understandability of the questions.

E.g., initial question, “Have you ever used
digital health services or tools?”, was changed
to “Have you ever used or heard of any
technology, such as an app or video call, that
could help you access your doctor or other
health information?”.

Interviews lacked depth and detail.

The interview guide was adjusted to focus
more on participants’ lived experiences of
issues using digital health services.

E.g., initial question, “How would you
describe digital health services?”’, was
changed to “Can you tell me about any
challenges you have experienced when trying
to access your doctor or any type of
healthcare?”
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5.4.1.2 Study 2

Preliminary findings from Study 1 informed the development of the topic guide used in all semi-structed
interviews in Study 2. Discussions with the supervisory team led to further refinements, so that the
guide could be better tailored to each stakeholder’s role and experience (e.g., “Can you tell me about
your experience involved in [insert project(s) to improve digital inclusivity or the DHT the stakeholder
has worked on]?”). The researcher reviewed information provided in the questionnaire and publicly
available information about the participant’s professional role to support a more tailored conversation.
The topic guide (Appendix 15) contained three main sections: (1) professional experience of
implementing DHTs, digital inclusion strategies, or supporting under-served groups (to identify and
explore any current and/or novel digital inclusion strategies), (2) thoughts on the feasibility of specific
digital inclusion strategies identified in the literature (Chapter 4) and Study 1 (Chapter 6) that have not
been mentioned, and (3) what they would like to see changed to support the advancement of digital

health equity.

5.4.2 Field notes

The researcher documented detailed reflections throughout the recruitment, data collection and analysis
phase of Study 1 and Study 2 using Microsoft OneNote. Notes were taken after holding a recruitment
session, or conducting interviews/focus groups, and throughout the analysis process, whilst ideas and
reflections were still fresh. Notes were organised in a logical manner, with separate sections for different
activities, such as reflections on the recruitment process, data collection and analysis. Within each
section, notes where further subdivided into relevant categories, such as before or after the recruitment

session or interview (see Figure 6).
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Figure 6: Screenshot of documented field notes taken during Study 1.

B CLEARS field notes -

PP| feedback

' Recruitment Identifying groups Wednesday, January 24, 2024 7:39 PM
' Thoughts on analysis ... Developing connections
s R LS C oSS PPl session was held with connected voice. A short introductory presentation was given and participants

were asked to review the advert and PIS.

Focus groups PPI feedback
Major concerns were raised about the language used and a section about data storing/ processing. PPI
group advised to reduce the word count to reading age 7 and use more images, particularly in the PIS to
aid the understanding of the information. PPl group agreed the section on data storage should be
reduced, summarized and put under "other stuff we need to tell you about" with the disclaimer that
more information can be provided if requested. PPl group also advised to keep the voucher options as
broad as possible to ensure individuals feel they can benefit fully from this thank you gesture (l.e. not
giving M&S vouchers to those on a low income or amazon vouchers to those without the internet).

Delivery of the presentation was also commented on as it was mentioned the language used, such as
"digital health equity" was too technical and would not be understood if it was used to recruit
underserved individuals. Questions were raised about how | plan to recruit participants and how
individuals who may not be able to read might be recruited.

These amendments were put in place and addressed concerns/ questions raised by the university ethics
committee. Ethics approval was then granted end of Oct.

5.4.3 Data saturation

Data collection was carried out until data saturation was achieved. Data saturation occurs when themes
start to repeat and subsequent interviews or focus groups gather no new information that is relevant to
the research question.?'?2!3) To determine data saturation, the researcher reflected on the quality of the
interviews (e.g., length and depth of detail captured), number of interviews, and lack of occurrence of
new information in interviews/focus groups conducted after data saturation was thought to be achieved.
The researcher also considered the range of demographic groups in the sample, ensuring that different

n.(213:214215) The researcher

perspectives were captured to sufficiently answer the research questio
observed saturation with 29 participants in Study 1 and 17 participants in Study 2. Data saturation took
longer to achieve in Study 1, due to the range of demographic groups within the sample, thus various
different experiences and perspectives were obtained. Study 2 contained a more homogenous population
with shared professional experiences, allowing data saturation to be achieved sooner.?!® The researcher
also noted that some participants in Study 1, typically those from a low socioeconomic status with a
low educational attainment and/or English as an additional language, found it harder to articulate their

thoughts compared to stakeholders; this meant that the level of detail captured in some interviews and

focus groups was low. Therefore, a greater number of interviews and focus groups were conducted in
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Study 1 to gather enough data to sufficiently answer the research question. Discussions between the

researcher and supervisory team confirmed that data saturation had been achieved.'”

5.4.4 Transcription

All interviews and focus groups were audio recorded with participant’s permission. Audio recordings
were sent to a third-party transcribing company, University Transcriptions (TP Transcription Limited),
to be transcribed verbatim. Once transcribed, the researcher checked the validity of the transcripts by
playing back the audio recording and simultaneously reading the transcripts to identify discrepancies
and correct errors. The researcher also deidentified any text (e.g., removed any names mentioned in the
transcript) and anonymized the transcripts (e.g., placing a unique participant identification number on
each electronic file). Anonymised quotations from the interviews and focus groups included a unique
participant identification number and were presented in the findings Chapters (Chapter 5 and 6).
Additional information about the participant was also included after the participant identification
number to provide further contextual information. For example, in Study 1 the CLEARS domain the
participant represented was noted (e.g. P1 ERS = Participant 1 who has a low Educational attainment,
lives in a Residency at risk of digital exclusion (e.g., deprived area) and is on a low Socioeconomic
income). Quotations appear in italics and quotation marks. Square brackets around an ellipse within a
quotation, “[...]”, symbolise where the researcher has removed some text from the sentence to improve
readability, and text surrounded by square brackets in quotations, “[]”, symbolise where additional text

has been added to the sentence to improve clarity and/or provide further context.

5.5 Data analysis

5.5.1 Quantitative data

Quantitative data gathered in Study 1 (Eol and follow up questionnaire) and Study 2 (professional

background questionnaire) was analysed by calculating the frequency or averages were appropriate (e.g.
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frequency of different sociodemographic groups / average number of years of clinical experience).
Postcode information from the Eol and professional background questionnaire allowed the researcher
to establish if a participant lived/worked in a rural, urban or city area based on public available

information and the level of deprivation in the area (using IMD postcode lookup data).?!®

5.5.2 Qualitative data

Reflexive thematic analysis was used to analyse the qualitative data gathered from interviews and focus
groups. Reflexive thematic analysis was developed by Braun and Clarke (2012)?1%-229 and is defined as
“the researcher s reflective and thoughtful engagement with their data and their reflexive and thoughtful
engagement with the analytic process ”.?**?*!) This approach supports the analysis of a range of factors
which may affect digital exclusion within healthcare, such as an individual’s experiences, views,
opinions, behaviours or practices, and the factors or processes that underpin and shape particular
experiences or decisions (e.g., social norms).??? Thus, reflexive thematic analysis supported the
researcher to reach holistic conclusions that accurately reflect what participants said and why they said
it (e.g., due to social context or experiences). Other analytical methodologies were considered but
ultimately rejected. For example, the framework thematic analysis approach, defined by its matrix
output of rows (cases, i.e., an interview), columns (codes) and ‘cells’ of summarised data providing a
structure into which the researcher can systematically reduce the data,*’® was considered. This
approach allows the measurement of inter-coder reliability through the use of a structured codebook
and multiple independent coders, often focusing only on reoccurring concepts to form codes.?*
However, the researcher was the only coder, therefore an analysis approach supporting multiple coders
was unnecessary, and the framework approach opposes the researchers’ theoretical assumptions (section
4.5.2.2) that were purposely selected to support the exploration of a variety of different perspectives
and social nuances (e.g., considering meaningfulness to support the generation of codes and themes,
rather than only recurring concepts). The researcher also considered using a Grounded Theory approach,
which would support the development of theory from a purely inductive analysis of textual data to

explain social phenomena.?*” However, the aim of this PhD was not to develop a theory and an
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exclusively inductive approach, such as grounded theory, would be inappropriate for this PhD
project.?? This is due to the researchers’ knowledge of the topic area, gained through exploring the
literature on perspectives regarding specific digital inclusion strategies (Chapter 4), and prior research
experience (as a Research Assistant exploring the use and acceptance of digital technologies in diverse
cohorts and stakeholders (on the EDoN project)),?%??” which may have unintentionally influenced the
analysis process and subsequent construction of codes and themes.?® Finally, a phenomenological
approach which is used to explore the perspectives of lived experience of a phenomena,®*® was
considered but rejected as this PhD project goes beyond exploring lived experiences by taking into
account other contextual factors that affect digital exclusion, such as their position within society

(intersectionality) and the infrastructure available to an individual.

The researcher applied a predominately inductive approach to the reflexive thematic analysis to ensure
the analysis truly reflected the content within the data, rather than pre-existing theories or
frameworks.*?® The term ‘predominantly’ is used to reflect the unintentional impact the researchers’
experience may have had on the analytical process. A semantic and latent coding approach was used in
tandem to ensure explicit meaning within the data (semantic) is captured as well as the researchers’

interpretations of deeper levels of underpinning ideologies (latent) that shape the sematic data.?

A critical orientation was also applied to the analytical process in such a way that meaningfulness
greatly influenced the generation of codes and themes, whilst still acknowledging the importance of

recurring concepts.?2?

5.5.2.1 Reflexive thematic analysis process
Reflexive thematic analysis involves the immersion of the researcher into field notes, transcripts and
reflections throughout the data collection and analysis process, to question the meaning of participant

responses when interpreting the data, to then produce codes and themes that accurately reflect the

data.®®® Braun and Clarke proposed six key phases of thematic analysis which are followed in an
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iterative order, moving back and forth between phases, to develop a deeper understanding of the data

and support the identification of important reoccurring aspects.?!%231

The first phase of thematic analysis is the familiarisation with the data which involved the researcher
reading and re-reading the transcripts, without any note taking, to develop a broad understanding of the
data. Field notes, such as the location of the interview and focus group and demographic data, were
incorporated into the transcript (noted on the top) to achieve greater contextual understanding of the
data. In phase two, the initial codes were generated, which were descriptive ideas of the key aspects of
the transcript. To achieve this, an ‘OSOP’ (‘one sheet of paper’) technique was used, which involved
the researcher reading through each transcript whilst simultaneously noting on a sheet of paper any
important ideas in each part of the transcript (descriptive codes) with reflections of the transcript.®*? A
new sheet of paper was used for each transcript. The researcher then stepped back to identify
overarching findings and differences between different groups across all transcripts and topics particular
sub-groups of participants were passionate about (Figure 7). This phase was conducted alongside data
collection to identify any gaps in the data and probe for further information in subsequent interviews.
Phase three of thematic analysis is the generation of themes, which involved the researcher reflecting
on the notes in phase two and re-reading the original transcripts to identify deeper connections between
the descriptive codes and significant broader patterns of meaning. In phase four (reviewing potential
themes), the researcher mapped the developing themes on a white board, with each theme represented
in a different colour, to visualise connections between themes (Figure 8) and support the discussion of
these themes with the supervisory team. In phase five (defining and naming themes), the final themes
and codes were then applied across the whole data set to ensure consistency. The final phase was the
process of writing, with the findings presented in the next two Chapters of the thesis (Chapters 6 and
7). The management of data throughout the analysis process was assisted by N-Vivo (QSR, version
14.23.2). Throughout all stages of the analysis, queries, concerns and review of developing themes were
discussed with the supervisory team. This process was conducted twice; once to analyse the transcripts
produced from Study 1 and a second time for the transcripts produced from Study 2. The analysis for

each study was kept independent from each other.
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Figure 7: Example of notes the researcher took when conducting the one sheet of paper technique to

support the analysis of Study 1
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5.6 Rigour

Various strategies were used during each step of these two qualitative studies to ensure the research was
conducted responsibly, accurately and with adequate time provided for reflection. This included
following the Standards for Reporting Qualitative Research (SRQR),**® completing the Consolidated
criteria for reporting qualitative research (COREQ) check list for Study 1 and 2 (Appendix 16-17), @
and ensuring trustworthiness. By upholding rigour throughout this project, bias is reduced, and

transparency of the research process was promoted.

5.6.1 Trustworthiness

Trustworthiness plays a vital role in demonstrating rigour, validity, and usefulness of the
research.?*>2%6.237 In this PhD project, trustworthiness was established by ensuring credibility,
transferability, dependability, and confirmability as per the guidance set by Nowell et al.>*® The

researcher has elaborated further on each of these below.
5.6.1.1 Credibility

Credibility is the accuracy of the data to reflect the participants’ reality.**” To address credibility,
various strategies were put in place, such as piloting the topic guide to ensure the questions could be
easily understood by participants, which in turn helped them to respond appropriately. To further
enhance credibility, data was collected from different participant groups using different methods (e.g.,
interviews, focus groups, and quantitative survey data) and triangulated, thus reducing the impact of

potential bias from a single data source.®?”

The researcher acknowledged and reflected on her personal biases and preconceptions, arising in part
from her research experience, throughout the data collection and analysis phases to maintain a
predominately inductive approach and minimise the influences. Intersubjective reflection was also

considered by the researcher, which involved a conscious reflection on ones self-in relation to others.?*®)
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The researcher acknowledged her position within society, as a white British young woman who is well-
educated and holds an occupation at a higher educational institution, differs from many of the under-
served individuals who participated. The researcher took various actions to improve her understanding
of others’ experiences and mitigate the chances that participants’ perceptions of the researcher would
negatively influence data collection. For example, she attended various Equality, Diversity & Inclusion
(EDI) training sessions, and only shared information about herself that was relevant to the study, e.g.,
she only disclosed she was a PhD student because the study contributed towards the PhD project (further

detail are provided in Chapter 8, section 8.5).

Finally, towards the end of the data analysis process, the researcher produced an image summarising
the findings from Study 1 and presented this to PPI members, participants and gatekeepers to obtain
their feedback and validate the credibility of the findings (further details are provided in section 5.9 and

the final image is shown in Chapter 8).3%

5.6.1.2 Transferability

Transferability refers to the case-by-case generalisability of the research findings.?*” To support those
seeking to transfer the research findings to their own work, the researcher provided a rich description
of various aspects of this research, such as specific details on the data collection settings, sampling
strategies, eligibility criteria and study procedures, to allow readers to explore similarities/differences,

and thus judge the transferability of these findings on a case-by-case basis.**"-241)

5.6.1.3 Dependability

Dependability is the extent to which the research can be replicated to gain the same or comparable
results. To ensure dependability, the researcher rigorously documented the research process, data
collection techniques and analysis in a logical and traceable manner to give the reader full transparency
throughout each stage of the research.**” This was achieved by creating reflective audit trails which
consisted of a comprehensive log of decisions, rationales, raw data, field notes, transcripts and
reflections on daily logistics (e.g., organising interviews/focus groups, contacting organisations).*!
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Keeping reflective records of each step of the research process also helped systemise, relate, and cross

reference data, aiding the reflexive thematic analysis approach used to analyse the data.*?

5.6.1.4 Confirmability

Confirmability refers to the ability to demonstrate that the researcher’s interpretation and key findings
are derived from the data, with minimal research biases or preconceptions, by clearly explaining how
interpretations and conclusions have been reached.*® Guba and Lincoln (1989) define confirmability
as established when credibility, transferability, and dependability are all achieved.®*® To further
improve the confirmability of the findings from this PhD programme of work, peer debriefing was
conducted with the supervisory team and co-authors of publications at several points throughout the
project to review decisions, interpretations, conclusions, and provide an external check on the research

process to minimise bias and ensure a comprehensive narrative that accurately reflected the data.*)

5.7 Ethical considerations

Careful attention was given to ethical considerations relevant to the conduct of Study 1 and Study 2.
This included using a translator and/or interpreter with a minimum of Level 6 Diploma in Public Service
Interpreting (DPSI), where possible. One interview was conducted in the participants’ native language
(Arabic) by a Research Associate at Newcastle University, whose first language was also Arabic, when
an interpreter could not be organised in time to suit the participants availability (Study 1). One focus
group was assisted by a BSL interpreter and speech to text operator (Study 1). The rest of the interviews
and focus groups in study 1 and 2 were conducted solely by the researcher in English. The use of the
participant’s family member(s) as a translator/interpreter was avoided due to ethical concerns, such as
the information being conveyed incorrectly, or the interpersonal relationship between the family

member and participant preventing the participant from disclosing their true opinion or experiences.®*?

Various procedures were implemented to protect both participants and the researcher. To protect
participant’s wellbeing, the PIS signposted participants to resources and helplines in case the participant

found anything discussed in the interview or focus group distressing. Travel expenses were also
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reimbursed if this facilitated individual’s participation. To protect the researcher when working alone
off campus, a risk assessment was completed (Appendix 18) detailing measures that were followed
when travelling to and from public places (e.g., community centres) to conduct recruitment sessions,
interviews and focus groups. Measures to protect the researcher’s physical safety included the
researcher meeting with a staff member working at the public site before meeting the participant to
discuss safety procedures (e.g., if the researcher felt threatened or at risk), and using a buddy system
where the researcher notified a member of the supervisory team where and when an interview or focus
group was taking place, when she had arrived, and when she had left the external site. To protect the
researcher’s mental wellbeing when interviewing and conducting focus groups with under-served

groups, the researcher was aware of support from Newcastle University student wellbeing services.

Ethical Approval was sought and granted by Newcastle University Faculty of Medical Sciences
Research Ethics Committee (project number: 2617 2/35084), on 30" October 2023. Two ethical
amendments were submitted after approval based on the researchers’ reflections and learnings. One
amendment included the use of focus groups to support the recruitment of under-served groups
(approved 19" December 2023), and the second amendment included the use of interviews in Study 2

to allow greater flexibility to be offered to stakeholders (approved 10" April 2024).

5.8 Patient and Public Involvement (PPI)

To ensure Study 1 was conducted in an inclusive and understandable manner, the researcher consulted
a PPI group at Voice Global (an organisation providing access to community members who volunteer
to provide a lay term perspective on research). The group consisted of eight individuals (three females,
five males) who were residents of North East England, all white British, middle class and half (n=4)
were retired. Although the group did not fully represent all the different sociodemographic groups
within the target population for Study 1, they provided valuable insights into the perspectives of North
East residents. PPI contributors reviewed key public facing documents (e.g., PIS, advert, topic guide,

and recruitment presentation) and provided feedback during an in-person group discussion.
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Contributors highlighted the importance of designing the documents with the target population in mind,
such as tailoring them to meet the needs of those with low English reading ability, as well as making
sure the voucher was sufficient/suitable for their time. The researcher implemented this feedback by
reducing the length of the PIS and adding images, ensuring all documents were to a reading age level
of 7 (using Chat GPT which was then checked for validity by the researcher), and allowing participants

to choose which supermarket voucher they received.

5.9 Public Dissemination

A summary of the findings from Study 1 (Chapter 6) and the systematic review (Chapter 4) were sent
to a professional artist at an organisation called More than Minutes, which helps portray research
findings through visuals. The researcher emailed six PPI members (on a related project; the HEALTH
project), participants who had provided an email address, and gatekeepers to invite them to provide
feedback on the image produced. Four PPI members, three participants and one gatekeeper completed
a feedback form which was provided via email in both a word document and PDF. The form consisted
of six questions to identify aspects people liked about the image, whether they would like to add any
further content, and areas that could be further improved (Appendix 19). A £20 voucher of their choice
was provided after returning the form (via email or post) as a thank you for their contribution and time.
Feedback was summarised into actionable recommendations and sent to the professional artist. The
final version of the image (shown in chapter 8) was shared via email to all the gatekeepers at
organisations, charities and community groups who supported recruitment of participants for Study 1,
Voice Global, the PPI group the researcher invited to comment on the image, and participants who had
provided an email address. Gatekeepers were asked to distribute the image to those who regularly attend

their centres to help disseminate the findings.
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5.10 Chapter summary

This chapter provided details of the participant recruitment processes, methodological and analytical
approaches used, and ways in which rigour and trustworthiness was upheld during the two qualitative
studies conducted as part of this PhD programme of work. Due to the reflexive nature of the analytical
process used (reflexive thematic analysis), the researchers’ observations, thoughts and perspectives
were also noted in relevant sections. The researcher ended the chapter by discussing the processes of
ethical approval, PPI involvement and public dissemination. The next two chapters describe the findings

obtained from Study 1 (Chapter 6) and findings obtained from Study 2 (Chapter 7).
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Chapter 6: Perspectives of individuals
from under-served groups on digital
health 1nequities

6.1 Introduction

In Chapter 5, the researcher described the methodology used to conduct the qualitative primary data
collection and analysis involved in this PhD programme of work. In this chapter, the researcher
describes the findings of Study 1 (objective 3) which explored the perspectives and experiences of
individuals from under-served groups living in North East of England on digital health inequities,
strategies they have used to overcome barriers associated with digital health inequities, and ways they

would like to be supported in the future.

6.2 Participants from under-served groups

Twenty-nine individuals participated in either a focus group (4 focus groups, n=18) or semi-structured
interviews (n=11) between 25" November 2023 and 11" April 2024. The focus groups lasted between
1 hour 30minutes to 2 hours (with a 5-10min break when required), and the interviews lasting between
40 minutes to 1 hour. Twenty participants were female and nine male. All CLEARS groups were
represented, and all but one self-reported as representing at least two groups. The cultural group (n=
38) was the most prevalent followed by low socioeconomic status (n=24) (Table 5 and 6). The least
represented group was limiting conditions (n= 10) (Table 5 and 6). Participants also represented a range
of different boroughs across the North East including North Tyneside, Newcastle and South Tyneside

(Table 6). One participant withdrew on the day of the interview without reason.

Data gathered from the Eol (completed by all participants before an interview or focus group) revealed

self confidence in using technology was generally low across participants, with many reporting how
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they did not feel confident using any technologies (n=8) (Table 7). However, all participants had access
to at least one device (such as a smartphone/ mobile phone (non-internet enabled phone)/ smart tablets
etc.) and many (n=21) owned their device(s) and did not share it with others in their household (Table

7).

Data gathered from the follow up questionnaire (completed by all participants after an interview or
focus group) revealed most individuals (n=22) had not previously taken part in research, and many
(n=12) had not previously used technology for any healthcare purposes (Table 7). Those who had used
technology for healthcare purposes described using the NHS app (n=11), GP websites to book
appointments (n=3), wearables (e.g. glucose monitors) prescribed by their doctor (n=2), a video call for
a health consultation (n=2) and/or used technology to assist communication during in-person
consultations with a healthcare professional (e.g., the individual who was hard of hearing used speech

to text software during consultations) (n=1) (Table 7).
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Table 5: Summary of CLEARS domains represented in Study 1.

CLEARS domain | Frequency | Subcategory Frequency

38 Diverse ethnicity (not White British) 14

Culture English as a second language 4
Have a religious belief 20

10 Sight impairment 2

Limiting conditions Hearing impairment 4

Both 5

12 GSCE level 3

Education
Below GCSE 9
12 61-70 8
Age

71-80 4

19 Rural area 0
) Deprived area 12

Residence

Homeless 0

Sheltered accommodation 7

24 Retired 2

Socioeconomic
Household annual income below 22
status

£20,000
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Table 6: Study 1 participant demographics

Participa | Recruited from | Data Gender CLEARS Ethnicity | Language Religion Limiting Educational Age Residence Socio-economic
nt ID collection domains condition attainment IMD* score: 3 status
method represented or below= Household
(number of deprived annual income
groups (region of North | below £20,000
represented) East)
9 Snowball Interview | Female ERS (3) White English N/A N/A GCSE (or 41-50 |1 Yes
equivalent) (South
Tyneside)
10 Snowball Interview | Female EARS (4) White English N/A N/A GCSE (or 61-70 | 3 Yes
equivalent) (South
Tyneside)
11 WHIST Interview | Female LEAS (4) White English N/A Wears a No 61-70 | Postcode not Yes
hearing aid qualifications provided to get
and has IMD score
alternating (South
vision Tyneside)
12 North Tyneside | Dual Male CEARS (5) White English Greek N/A No 61-70 | 3 Yes
Council interview Orthodox qualifications (North
Employment Tyneside)
and Skills
Digital
Outreach
Project
13 North Tyneside | Dual Female CEARS (5) White Greek Greek N/A No 61-70 | 3 Yes
Council interview (fluent in orthodox qualifications (North
Employment English) Tyneside)
and Skills
Digital
Outreach
Project
14 North Tyneside | Interview | Female CA(2) Asian / English Hindu N/A postgraduate 61-70 | 10 Preferred not to
Council Asian (North say
Employment British Tyneside)
and Skills
Digital
Outreach
Project
15 North Tyneside | Interview | Male CARS (4) Mixed / English Christian N/A postgraduate 61-70 | 1 Yes
Council Multiple (Catholic, (PGCE)
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Employment ethnic Protestant (North
and Skills groups or any Tyneside)
Digital other
Outreach Christian
Project denominat
ions)
16 Angelou centre | Focus Female CES (3) Asian / English Hindu N/A Level 2 English | 51-60 | 4 Yes
group Asian as 2nd language (Newcastle)
British
17 Angelou centre | Focus Female CLERS (5) Asian / English Muslim Visual No 31-40 | Sheltered Yes
group Asian impairment | Qualifications accommodation
British (Newcastle)
18 Angelou centre | Focus Female c() Asian / English Muslim N/A First degree 31-40 | 6 No
group Asian (e.g. BA, BSc) (Newcastle)
British
19 Angelou centre | Focus Female CLRS (4) Asian / English Hindu Hearing postgraduate 3140 |1 Yes
group Asian impairment | degree or (Newcastle)
British professional
qualification
20 Angelou centre | Focus Female CRS (3) Asian / English Muslim N/A First degree 21-30 | Sheltered Yes
group Asian (e.g. BA, BSc) accommodation
British (Newcastle)
21 Angelou centre | Focus Female CERS (4) Asian / English Muslim N/A Level 2 English | 31-40 | Sheltered Yes
group Asian as 2nd language accommodation
British (Newcastle)
22 Snowball Interview | Female CR (2) Arbab Arabic Muslim N/A First degree 41-50 | 2 No
(trained (BSA or BSc) (North
colleague Tyneside)
conducted
interview)
23 Angelou centre | Focus Female CERS (4) Black / English Christian N/A BTC (bar 21-30 | Sheltered Yes
group African / (Catholic, training course / accommodation
Caribbean Protestant barrister) (Newcastle)
/ Black or any
British other
Christian
denominat
ions)
24 Angelou centre | Focus Female CRS (3) Asian / English Muslim N/A postgraduate 31-40 | Sheltered Yes
group Asian degree or accommodation
British professional (Newcastle)
qualification

85




25 Angelou centre | Focus Female CRS (3) Asian / English Muslim N/A postgraduate 21-30 | Sheltered Yes
group Asian degree or accommodation
British professional (Newcastle)
qualification
26 Angelou centre | Focus Female CLR (3) Iranian Farsi N/A Both prefer nottosay | 31-40 | 1 No
group (interpreter hearing and (Newcastle)
supported) sight
impairment
27 Angelou centre | Focus Female CERS (4) Taiwanese | English Budish N/A No 31-40 | Sheltered Yes
group qualifications accommodation
(Newcastle)
28 North Tyneside | Interview | Male AS (2) White English N/A N/A A level (or 61-70 | 9 Yes
Council equivalent) (North
Employment Tyneside)
and Skills
Digital
Outreach
Project
29 North Tyneside | Focus Male CLEAS (5) White English Christian Slight GCSE (or 71-80 | 8 Yes
Council group (Catholic, | hearingloss | equivalent) (North
Employment Protestant Tyneside)
and Skills or any
Digital other
Outreach Christian
Project denominat
ions)
30 North Tyneside | Focus Male CLS (3) White English Christian Yes First degree 71-80 | 9 Yes
Council group (Catholic, (e.g. BA, BSc) (North
Employment Protestant Tyneside)
and Skills or any
Digital other
Outreach Christian
Project denominat
ions)
31 North Tyneside | Focus Male CA(2) White English Christian N/A postgraduate 71-80 | 4 Preferred not to
Council group (Catholic, degree or (North say
Employment Protestant professional Tyneside)
and Skills or any qualification
Digital other
Outreach Christian
Project denominat
ions)
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32 Men’s Pie Club | Interview | Male LRS (3) White English N/A Visual Alevel (or 41-50 | 3 Yes
impairment | equivalent) (Newcastle)
33 Men’s Pie Club | Interview | Male ERS (3) White English N/A N/A level 1 maths 3140 |1 Yes
and English (Newcastle)
34 Deaf Awareness | Focus Female CLA(3) White English Christian deaf in one postgraduate 61-70 | 10 No
NE group group (Catholic, | ear degree or (North
Protestant | following professional Tyneside)
or any neurosurger | qualification
other y operation
Christian
denominat
ions)
35 Deaf Awareness | Focus Female LARS (4) White English N/A Severe postgraduate 71-80 | 3 No
NE group group hearing loss | degree or (North
professional Tyneside)
qualification
36 Deaf Awareness | Focus Female CLRS (4) White English Christian deaf and postgraduate 51-60 | 3 Yes
NE group group (Catholic, | visual degree or (North
Protestant | impairment | professional Tyneside)
or any qualification
other
Christian
denominat
ions)
37 Deaf Awareness | Focus Male CLS (3) White British sign | N/A Profoundly | Alevel (or 21-30 | 4 Yes
NE group group language Deaf and equivalent) (North
(interpreter short Tyneside)
supported) sighted

*IMD: Index of Multiple Deprivation
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Table 7: Study 1 participants access to technology, use of technology for healthcare purposes and experience of taking part in research.

Participant First time Experience of using Do you own or have access to any of | How do you have access? Do you feel confident when
ID taking part technology for the following digital tools? using technology?
in research healthcare purposes
9 No GP website used to make Smartphone, broadband, smart TV I own it and do not share with someone in my | Not at all
appointment household
10 Yes Apparatus to test for sleep | Smartphone, broadband, laptop I own it and do not share with someone in my | Slightly
apnoea household
11 Yes No but have been asked to | Mobile phone I own it and do not share with someone in my | Not at all
use it in the past household
12 Yes NA Smartphone, broadband I own it and do not share with someone in my | Not at all
household
13 Yes Used the NHS app Smartphone, broadband I own it and do not share with someone in my | Not at all
household
14 Yes NA Smartphone, broadband I own it and do not share with someone in my | Slightly
household
15 Yes GP website used to make Landline, mobile, smartphone, I own it and do not share with someone in my | Only with tech I am familiar with
appointment broadband, smart TV household
16 Yes GP website used to make | Smartphone, ipad or smart tablet, I share it with someone in my household Only if someone is helping me
appointment broadband
17 Yes NA Smartphone, broadband I own it and do not share with someone in my | Slightly
household
18 Yes Used the NHS app Smartphone, laptop, broadband I share it with someone in my household Completely
19 Yes NA Smartphone, broadband I share it with someone in my household Somewhat
20 Yes Used the NHS app Smartphone, laptop I own it and do not share with someone in my | Somewhat
household
21 Yes No but have been asked to | Smartphone, broadband I own it and do not share with someone in my | Fairly
use it in the past household
22 No No Smart phone, ipad or smart tablet, I own it and do not share it with somebody in | Somewhat
broadband my household
23 Yes Used the NHS app Smartphone I own it and do not share it with somebody in | Only with technology I am
my household familiar with
24 Yes Used the NHS app Smartphone, broadband I own it and do not share with someone in my | Completely
specifically for repeat household
prescription
25 Yes Used the NHS app Smartphone, broadband Via family or friend Completely
specifically for
appointment
26 Yes Used the NHS app Smartphone, broadband I own it and do not share with someone in my | Somewhat

household
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27 Yes No Smartphone, ipad or smart tablet I own it and do not share with someone in my | Only if someone is helping me
household
28 No No Mobile phone I own it and do not share with someone in my | Not at all
household
29 No Used health apps, NHS Smartphone, broadband I own it and do not share with someone in my | Not at all
app and evergreen heart household
monitor
30 Yes No Prefer not to say Prefer not to say Not at all
31 Yes No Prefer not to say Prefer not to say Not at all
32 Yes Uses a blood glucose Smartphone; broadband; computer I own it and do not share with someone in my | Fairly
monitor smart TV household
33 Yes Used the NHS app Smartphone Prefer not to say Slightly
34 Yes Used a video call with a Landline, smartphone, broadband, I own it and do not share with someone in my | Fairly
GP and NHS app. ipda or smart tablet, laptop, smart tv, household
smart home technology
35 No Uses speech to text Smartphone, broadband, ipad or smart | I own it and do not share with someone in my | Only with technology I am
software in consultation tablet, laptop, smart home technology | household familiar with
and uses the NHS app (e.g. Hive)
36 No No Mobile phone, ipad or smart tablet, I share it with someone in my household Only if someone is helping me
laptop, computer
37 No Used a video call for Smartphone, broadband, laptop, I own it and do not share with someone in my | Fairly

mental health services

broadband

household
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6.3 Qualitative findings

The researcher identified four key themes through the process of an in-depth reflexive thematic analysis
of the focus groups and interview transcripts. The themes centred around (1) accessing healthcare
exclusively via digital means, (2) using technology for healthcare purposes, (3) accessing educational
support to aid the use of technology for healthcare, and (4) participants’ perspectives on the clinical
usefulness of technology (Table 8, Figure 9). Key themes and subthemes are described in detail below
using direct quotations from the transcripts. Participants names have been replaced with their participant
identification number (chronologically assigned starting from number nine, as the participants from the
pilot study were assigned numbers 1-8) and the CLEARS group they represented. For example, a
participant who was interviewed first (post-pilot study) and has a low Educational attainment, lives in
a Residency at risk of digital exclusion (e.g. deprived area), and lives on a low Socioeconomic income

is referred to as P9 ERS.
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Table 8: Description of the key themes and subthemes generated from Study 1.

exclusively via
digital means

Theme Subtheme Description
Accessing Barriers to digital access Barriers that occurred when accessing healthcare
healthcare that was only available via digital means e.g.,

appointments could only be booked via a phone
call, or upcoming appointments could only be
confirmed via a weblink.

Perceived solutions to
improving access

Providing benefits (a payment or scheme provided
by the government) to support access to devices
and connectivity, and the need to provide non-
digital access routes.

educational support

support

Using technology Low digital literacy A lack of understanding on how to use technology
for healthcare which leads to digital anxiety and difficulties when
purposes navigating health apps and websites.
Security barriers and Aspects of authentication during the registration
concerns and login process of health apps that caused issues
and general concerns regarding data security of
digital health technologies.
Accessing Overreliance on peer Issues that occur when an individual relies on

support from their social network to aid the use of
technology for healthcare purposes.

Delivering educational
support services

Key areas limiting the scalability of educational
support services within communities and
recommendations to provide in app /website
guidance and healthcare provider staff training to
increase access routes to educational support.

Experiences of
DHTs* affecting
perceived clinical
usefulness

Positive experiences of using DHTs enhanced
perceived usefulness of technology but reflections
on the limitations of current technology within
healthcare raised concerns about their use in some
clinical situations.

*DHTs: Digital Health Technologies

6.3.1 Theme 1: Accessing healthcare exclusively via digital means

6.3.1.1 Barriers to digital access

Most CLEARS groups observed multiple situations where healthcare providers and healthcare

professionals had assumed everyone had the required knowledge, desire and ability to access healthcare

exclusively via digital means. This included the appropriate technologies and necessary connectivity.

These assumptions were particularly prominent during the COVID-19 pandemic when in-person

consultations with healthcare professionals were restricted, resulting in situations where patients were
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required to send a photograph (e.g., of a wound) to a healthcare professional but they did not have the
appropriate technology to take the photograph and/or send the photograph to be able to receive an online

consultation or appropriate treatment.

“I was asked [by a healthcare professional] to send a photograph of a wound [for a remote
consultation][...]1 automatically said, “Well so for you to help me I've got to go out and buy a
camera, then I've got to take a photo and then I've got to go and get that photo developed then
I've got to post it to you, is that what you're saying?” and he [healthcare professional] said,
“Well just send me a photo online.” [...] [but] I do not have any form of the internet, no

communication with the internet, no smartphone.” (P11 LEAS).

These assumptions made by healthcare professionals appeared to persist after the pandemic, with many
participants describing how they had received automated no-reply SMS messages containing a weblink
recipients needed to follow to confirm upcoming hospital appointments. The weblink required access
to the internet but no alternative option was available for those without access to the internet. In these
situations, participants described asking their primary care provider for assistance. This involved calling
the GP surgery, explaining to the receptionist what they had received from the hospital and their inability
to follow the link as they did not have access to the internet. One participant described how when they
spoke to the GP receptionist over the phone, the receptionist explained how the SMS message from the
hospital was “an automated message we can't tell you anything” (P11 LEAS) as they did not have
access to the relevant information regarding the hospital appointment. This participant later reflected
on the receptionist response, saying how “I'm sure they don't mean to be unhelpful but that's a brick in
the wall to communication” (P11 LEAS). This made the participant feel like they were “being forced
into having the internet [to be able to access healthcare], and that's not going to happen [as they do
not have the confidence to use it]. I don't think it's right that my communication with consultants and

doctors should be affected by the fact that I don't have the internet” (P11 LEAS).

Digital appointment booking systems also appear to have created other issues for participants when
trying to access healthcare. Participants who were hard of hearing described situations where

appointments at their local GP surgery were only available to book via a phone call, which they could
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not do independently due to their hearing difficulties. One Deaf participant described how he had to
rely on his parents: “to phone them [healthcare professionals] and then I wait[ed] for them [healthcare
professionals] to contact me through text [to book an appointment] [...] which means I am not able to
be independent and do things myself’ (P37 CLS). Others described how they had tried explaining to
their local GP surgery that an alternative option to booking appointments that does not require the ability
to hear is necessary to support their inclusion, however “trying to get them [healthcare providers and
professionals] to understand I can't hear on the phone, it doesn 't seem to register [with them]” (P35
LAR). Participants who were not hard of hearing, also appeared to face difficulties as they recounted
how the appointment booking phone lines were often very busy, with some reportedly being cut off
(due to poor signal and/ or lack of minutes on their phone plan) before an appointment could be made.
In an attempt to overcome these issues, participants tried to book a GP appointment in person at their
local GP surgery but were told by the receptionist that they needed to book via the phone line or via the
online GP appointment system, with one participant recounting: “the hell I could do [use] that [the
online system]” (P14 CA) so they resorted to persisting with the phone line. For those participants who
reportedly used the online GP appointment booking system, they found it unreliable. One participant
described attending “the [GP] surgery [for the appointment they made online] and the receptionist says
I can't find an [their] appointment” (P22 CR). However, this participant knew how to take screenshots
on their smartphone and decided to “keep a screenshot of my appointment” so that they could “show it

to the receptionist when I come to my appointment” (P22 CR) as proof of booking.

6.3.1.2 Perceived solutions to improving access

Financial barriers were perceived as a key factor inhibiting access to appropriate technology and
connectivity amongst participants. However, many digitally excluded participants believed healthcare
providers should be able to provide the necessary tools and/or assistance (e.g., vouchers) to be able to
promote access: “they’ve [healthcare providers have] got to give, [...] them [digitally excluded
individuals] Wi-Fi, give them the stuff, so they can do it, so it's possible to do the medical things online”
(P29 CLEAS), or at least provide a “voucher that we could actually get something to replace your old

phone” (P34 CLA). However, some participants raised concerns about the financial pressure this would
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place on the NHS, with one participant describing the “NHS is a sinking boat and if we put too much
stress and we will lose it more sooner than later” (P14 CA). This participant also questioned whether it
would be possible to provide free connectivity (using the example of a SIM card) to a large number of
patients at a GP practice, as this would require time to set up and resources to support: “could you
imagine if somebody had 1200 people in their surgery and how they can set up and get that SIM card
[to provide free connectivity] ready for 1200 people? It s quite expensive for them to run in that manner”
(P14 CA). Another participant suggested phone companies might be able to provide support, but others
appeared hesitant to have “any private sector” involvement as “I’d [they’d] always be thinking about
[the companies] ulterior motives” (P28 AS). Some participants questioned how a GP practice would
distribute possible digital devices and connectivity to individuals and decide who they would distribute
them to. One participant shared a concern about the potential inappropriate use of these benefits if
eligibility to access the support was not regulated by healthcare providers, for example if “people that
don't really need it, start using it, and it takes it away from the people that really need it” (P29 CA).
One participant proposed recording an individual’s ability to access digital healthcare services on their
electronic healthcare record, so that “when it comes up with your name and your date of birth [on the
healthcare professionals’ screen] [...] they just put on their screens, ‘no internet connection™ (P11
LEARS) to help identify who should be provided with benefits. Some participants suggested the
implementation of free-to-use messaging platforms, such as WhatsApp, to communicate with
healthcare professionals. They explained how this could help individuals as it “doesn t matter who you
phone, it doesn t cut your cost and doesn t cut your minutes” (P14 CA) and provides additional benefits,
including the ability to send a picture to a healthcare professional: “you can t send [a] picture to afn]
[NHS] landline number. I could have sent it on a WhatsApp” (P10 CA). However, WhatsApp does
require internet access. Most participants felt that there was a need to provide non-digital alternatives
for those who are digitally excluded, to enable them to access healthcare and to mitigate concerns that
“if it all goes technology I don t know how I will cope” (P34 CLA), and to reduce the impact of instances
where “the system [such as digital booking systems] wouldnt work, if you didn't have an alternative,

there’d be no way [to book an appointment]” (P31 CA).
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6.3.2 Theme 2: Using technology for healthcare purposes

6.3.2.1 Low digital literacy

Many culturally diverse individuals and older adults were not motivated to use technology for
healthcare purposes. This appeared to relate to digital anxiety, where some participants felt
overwhelmed when trying to learn how to use technology and the “internet, it's like fireworks are
coming inwards to my brain because I don't understand it” (P11 LEAS). One participant described a
sense of losing control when they go on a computer for the first time. This participant explained how
when the computer does not load straight away, but they continue to click on software “the computer
sort of takes over and you can't always control it, and I think that's what worries a lot of people. Still
worries me at times” (P31 CA). Another participant was worried about going on websites and making
“a mistake and spoils[ing] something” (P14 CA) such as deleting the webpage or content. Many
believed their low digital literacy ability was “down fo a lack of education and understanding, [...] 1
don't think I have [the] mental capability to learn about the internet” (P11 LEAS). Having a low digital
literacy ability made many feel-like targets for online scams or fraud as they struggle to identify them,
and subsequently many were victims of such scams; “/ was £180 down when the team [of scammers]
Just told me I had Trojans on my computer and it was a load of rubbish” (P28 AS). This experience

further exacerbated their digital anxiety.

Some participants showed a little more confidence in using technology but perceived the technology as
unreliable. One participant described how the NHS app would not always load her upcoming hospital
appointments, and when it did, the appointment date and time was incorrect; “here [in the NHS app] it
say 20" the something I've got appointment. I dont understand why [as it was different to the
appointment date given by her secondary care healthcare professional]. So sometimes the technology
doesn t work for the purpose it has been designed [for]” (P14 CA). This lack of trust in the reliability
of technology led some participants to reflect on other types of technology that had been portrayed in
the media as not working. One participant referred to: “the great post office scandal” (P15 CARS) as
an example of a computer system that did not work. Although unrelated to healthcare, this participant
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reflected on the unintended consequences that this had on users of the computer system: “well that’s a
wonderful example [of how] people’s lives are being absolutely destroyed, their reputations, people
have commiitted suicide, people have gone to prison” (P15 CARS). Another participant described how
they were unsure whether to trust a message that they had sent to a primary care provider via email
would be received, stating how they “feel/ more confident [with] face-to-face [communication]” (P34

CLA) as they know the GP will have heard them.

Some participants who considered themselves as having low digital literacy skills described health
related apps and websites that they had used previously as over complicated and hard to navigate. For
example, when using a GP website to book an appointment online, a participant felt frustrated when
“what you're trying to find out, doesn't come up on the list [drop down menu] [...] you don't know which
one to press. Then you normally press the wrong one and after half an hour, you’ve got to start from
scratch again” (P31 CA). Some participants put forward suggestions on how these apps and websites
could be improved, such as being able to increase the font size of text in a manner which is compatible
with small smartphone screens to avoid “loseflosing] half of the text” (P35 LAR) when larger font
settings are enabled on an individual’s device causing the website layout to shift dramatically cutting
off sentences. Another participant described how enabling a “talk back facility [where] you can talk to
it [an app] and it will talk to you” (P15 CARS) could potentially avoid the need to manually navigate
through an app or website. Other participants suggested that “more people from the community” come
together with “some of these technology experts” (P35 LAR) when designing and developing

technologies, so that the products are more inclusive.

6.3.2.2 Security barriers and concerns

Participants who had low educational attainment, lived in a deprived area or sheltered accommodation,
and/or on a low socioeconomic income, described various security barriers when using online health
accounts. Participants explained how they needed photographic identification (e.g., passport or driving
licence) to register for the NHS app, which many did not have. Some participants recalled how this was
due to the cost of obtaining these documents and/or how these documents were not in their possession:

“passport is with Home Office. I'm an asylum seeker, so I don’t have any ID proof for booking to NHS”
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(P21 CERS). Participants who did have photographic identification found it difficult to upload a suitable
picture of their documentation to complete the registration process for the NHS app. They described
how the instructions were unclear that the picture of their documentation had to show “the full [four]
corner of the passport, but not everyone understand that” (P17 CLERS), leading to frustration as they
had to repeat the process of taking the photo and uploading it. Many were unaware where to seek help

from, resulting in participants giving up trying to register on the NHS app.

Other participants found it hard to remember their passwords and faced a barrier when logging on to
their NHS account online: “the bloody passwords and passcodes all the time [...] my brains full. I can't
be bothered, and you have to write stuff down, well when you write stuff down you have a security issue”
(P15 CARS). One participant who was in possession of a smartphone with a front facing camera and
had facial recognition set up by a family member described using facial recognition to overcome issues
regarding password recall, as they found using facial recognition to be “much easier [...] [for] anybody

who wasn’t good at remembering them [passwords]” (P10 EARS).

Some participants raised concerns regarding the safety and security of access to their health information
via DHTs as they “wouldn t want anyone to know what medication you re on or what treatment youve
had, or what operations you’ve had [...] you wouldn 't want that to leak” (P9 ERS). Other participants
also shared their concerns around medical data being transferred or contained on their digital device:
“dont want any medical data sort of on me phone, I could lose the phone” (P32 CLRS) and their lack
of trust with these devices: “dont trust technology not to release my information” (P36 CLRS).
Additionally, if remote monitoring devices were provided to healthcare users, one participant
questioned what type(s) of data would be collected and across which locations: if “the technology in
actual fact traces you. Especially if you're being monitored, where you are. [...] I think it would cause

problems to a lot of people” (P30 CLAS).
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6.3.3 Theme 3: Accessing educational support

6.3.3.1 Overreliance on peer support

To facilitate the use of technologies for healthcare purposes, many participants turned to their social
networks (e.g., family, friends or others in their community) for support. Some participants did not
know where else to access support and asked neighbours and/or friends to help them. One participant
described feeling uncomfortable asking her neighbour for help to send a picture of a rash to a healthcare
professional as she had to share personal information with someone else and considered herself a
burden: “it was terrible [having to ask someone for help] because then I was sharing my private
information with someone else, [and] I [she] felt sorry for my neighbour [who was helping her send
the image]” (P14 CA). Another participant described how she would like to learn how to book
appointments on the NHS app, but her husband did not have the time to show her: “my husband do[es]
everything. Then when I ask, can you teach me? He says, he’s busy, and then he goes on the app and
books for me” (P16 CES). Participants who had experienced controlling relationships often mentioned
how their partners would forbid them from accessing support at local digital skills classes to prevent
them from learning and developing their digital skills; “before my husband [...] not teach me nothing
[...] not let me go to the class [...] but now [that she does not live with her husband] I go to the [digital

skills] class on Monday, she teach me with the computer.” (P17 CLERS).

Those who received one-to-one training from a family member or friend on how to use a device, often
struggled if the family member or friend used particular terminology that they did not understand. For
example, one participant asked their daughter to “explain [how to download and use an app] to me over
the phone and then [...] if you don 't know the terminology, you are stuck” (P14 CA). Another participant
highlighted how it might not be easy to apply what they had learnt to different apps or websites:
“because not all the apps or websites have the same system to work...so many times each app or system
has it’s own steps to follow, some of them are pretty similar, but others are not/[...] but it is so confusing
and sometimes I just log off the app and leave it” (P22 CR). A few participants asked their healthcare

professionals for additional help in using technologies for healthcare purposes, with one participant
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experiencing different levels of support from different healthcare professionals. She described
contacting staff at the GP practice who, in her view, did not seem “trained [ ...] to use the online system.
[...] [But] when you call a call centre like the 111, I feel that they received better training on online

stuff” (P22 CR) and were better able to help.

6.3.3.2 Delivering educational support services

Some participants described attending digital skills classes to help improve their digital skills. All
participants who had been recruited through the North Tyneside Council Employment and Skills Digital
Outreach Project (n= 8), had attended the digital skills classes provided by the project. These
participants found the classes useful and helped reduce their digital anxiety, increase their confidence
and improve their digital literacy skills. However, many reflected on the limited awareness of local
digital skills classes as they usually heard about the project through family or friends who had attended.
Some believed the use of digital advertising techniques, such as social media posts, limited the
awareness of such services as those who do not have access to the internet and/or an internet enable
device could not see the advert. Some participants who did have access to connectivity and compatible
devices did not trust digital advertising due to fears of it being false information, believing “anything
can be fake news [...] sometimes they use big names [celebrities, brands and companies] and it ends
up being fake news” (P9 ERS). Several participants felt that advertising educational support services in
a number of different ways would be better, like through “doctor s surgeries and libraries, bus stops,
which everybody uses, or schools as there’s lot of people [parents and guardians] coming, children
coming and they can take that information and give it to their family” (P14 CA). This participant also
suggested advertising through places of worship as “you get massive communities there in churches”

(P14 CA).

Some participants, who were aware of local digital skills support services, perceived a need for more
government funding if these services were to be expanded and offered to more people: “we all know
that it is [are] community groups where there are libraries where they will try and teach you how to use
a computer and stuff. But unless it’s funded more by the government you are not really going to move

forward [to reach more people] very quickly” (P35 LAR). Another participant described how it might
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be useful to have “BSL [British Sign Language] videos on the [NHS and Local GP] website on how to
book an appointment, and also translated into English, so they [users] could watch the video” (P37
CLS). This view was shared by other participants who described how there was little support provided
on these NHS websites: “when I go online [ find the information about the booking but not how to use
the online system itself [...] I cant find any guiding or helping tool” (P22 CR). This participant also
suggested providing healthcare staff with “more training on how to address our [technology related]

query s to be able to help us” (P22 CR).

6.3.4 Theme 4: Experiences of DHTs affecting perceived clinical
usefulness

Some participants reflected on their positive experiences of using DHTs in the past and how these
positive experiences had encouraged them to continue using technologies for healthcare purposes. Some
participants liked the ability to be able to access healthcare information on different diagnoses via the
NHS website at any time that they wanted, particularly: “if somebody is telling you a diagnosis or you
are a bit worried about oneself, you can look that up on that [NHS] site and it will advise you [...]. So
it is quite good for that.” (P35 LAR). Another participant enjoyed the ability to use the NHS app to
keep track of their repeat prescriptions as it “gives you past dates that you’ve ordered the prescription
before” (P10 EARS) and allowed you to “change where you collect your prescriptions” (P10 EARS).
A few participants also described positive experiences of using technology to support a consultation
with a healthcare professional. For example, one participant who was hard of hearing described how
the technology supported her face-to-face communication with a consultant as it enabled ‘the
consultant to type questions [directed for the patient on their computer]” (P36 CLRS) and increase the
font size, which she found “really helpful” (P36 CLRS). Another participant used the NHS app to
access their recent medical records during a face-to-face consultation as she found it hard to remember
what treatment she had been prescribed previously. She also explained how English was her second
language, and the technology enabled her to show the list of medication directly to her doctor: “I feel

embarrassed because, “Oh, why don't I remember? Is it because of the language [barrier]?” And it
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makes me feel stupid sort of thing. [...] [When its] all there and the doctor could just read it, its a lot
better” (P13 CEARS). One participant who had experience of using video health consultations felt that
the technology had enhanced her consultation as she was able to submit a reason for why she needed
her appointment in advance and felt the healthcare professional was more prepared for the consultation:
“request[ing] this [video] call and you tell them why [the consultation is needed ] so at least, he [the
healthcare professional] came on knowing what I wanted to talk about and had access to relevant
information. [...] It didn t feel rushed at all. [...]it was about medication, so we had a good chat about

it. So I think it [technology] has its place [in healthcare]” (P36 CLRS).

However, some raised concerns regarding the limitations of current technologies in certain clinical
situations, for example if a physical examination was needed then a video call would not be able to

support the consultation.

“I told her [a GP] all about it [her neck/ throat pain], she did initially say to me I think it
caused by the muscles [ ...] she then had a good feel around. And then she agreed with what she
[initially] said, [...] its muscle pain.[...] I felt much more reassured. But if that had been video
she wouldn t have been able to feel there and I wouldn t have felt the service was as good” (P36

CLRS).
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Figure 9: Summary of the key themes and subthemes generated from Study 1
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This chapter detailed the barriers experienced by under-served groups living in North East of England

when trying to access healthcare exclusively via digital means. Participants suggested possible solutions

to overcome these barriers, such as healthcare services providing benefits (e.g., free devices and/or

connectivity) and ensuring non-digital access routes are available. The researcher also described the

challenges under-served groups experienced when trying to use technology for healthcare purposes due

to low digital literacy skills and security issues. To overcome these challenges, participants suggested a

co-design approach should be used to ensure technology is designed, developed and implemented in a

more inclusive manner. This included changing the design of the technology in various ways to improve

the user’s ability to navigate the app or website and reduce the use of passwords. Many participants also

reflected on issues that can occur when relying on others to assist them in using DHTs and expressed

the need for more funding to support existing and future educational support services. Other suggestions

were put forward such as implementing video tutorials on NHS apps and websites and upskilling
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existing staff to provide better digital support to healthcare users. The researcher ended the chapter by
describing participants’ positive experiences of using DHTs which enhanced their motivation to
continue to use it, and the perceived limitation of using DHTs to support clinical physical examinations.
The next chapter explores the perspectives of stakeholders on the feasibility of implementing strategies

to promote digital inclusion within healthcare (Study 2, objective 4).
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Chapter 7: Stakeholders’ perspectives
on the feasibility of implementing
strategies to promote digital inclusivity
within healthcare.

7.1 Introduction

In Chapter 5, the researcher described the perspectives of under-served groups living in the North East
of England on digital health inequities, strategies they used to overcome such barriers and ways they
would like to be supported in the future. To explore the feasibility of implementing different strategies
to promote digital health equity in different contexts (e.g., regional/ societal), the researcher conducted
a second qualitative study with stakeholders to explore their professional experiences and perspectives
on the feasibility of implementing such strategies. This chapter contains a description of the participants
and the findings of this second qualitative study. By understanding stakeholders’ views on a variety of
strategies, the researcher obtained a holistic view of changes that are acceptable and feasible to improve

digital health equity.

7.2 Description of participants

Stakeholders in the context of this PhD project are individuals with a professional interest in making
decisions and/or delivering/ implementing DHTs or projects/ services to support digital inclusion
amongst under-served groups at risk of digital exclusion. Seventeen stakeholders were interviewed
between 10" May 2024 and 10 September 2024 to: (1) explore any digital inclusion strategies or DHTs
that they have been involved in planning, designing, delivering or implementing, (2) gather their
perspectives on strategies suggested by under-served groups (Chapter 6) and/or identified in the

literature (Chapter 4) and, (3) understand how well these strategies worked (or did not work) when
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implemented in practice. Interviews lasted, on average, 50 minutes. Although they were offered the

choice between participating in either a semi-structured interview or focus group, all stakeholders chose

to take part in a semi-structured interview as the flexibility allowed them to fit this in with their busy

work schedules.

Ten participants were female and 7 male. The length of time that participants had worked within a

particular professional sector ranged from 1.5 to 32 years (Table 9 and 10). Most participants (n=12)

worked within the North East and North Cumbria region, whilst a few worked in Yorkshire (n=2) or

Wales (n=3) (Table 10).

Table 9: Summary of professional sectors participants in Study 2 were affiliated with.

Sector Description Rational for inclusion in this study Frequency
North East and An NHS organisation responsible for | Involved in planning and making decisions that can affect health 2
North Cumbria | planning health services for the local equity of under-served groups across the North East.
Integrated Care | population of North East and North
Board (ICB) Cumbria.
Digital Third party organisations hired to Involved in making decisions and designing health-related software, | 2
transformation support the implementation of new such as apps and websites, with an aim to support inclusion of
consultancy digital technologies and services. digitally excluded groups.
groups
Health-related Collaborative group of stakeholders Involved in making decisions and delivery of healthcare, typically 3
network coming together to share knowledge, for a specific population, including different under-served groups.
organisation good practice and/ or support the

delivery of health services.
Digital Non-for-profit organisations Deliver activities, such as digital skills training, to support under- 3
inclusion established to support public digital served groups at risk of digital exclusion.
charities, inclusivity.
Local Regional councils responsible for a Plan and deliver activities, such as digital skills training, to support 2
authorities, range of public services within a under-served groups at risk of digital exclusion.

defined area.
Public health An organisation, often at a regional or | Involved in making decisions about health services and 1
agency national level, dedicated to protecting | recommendations to use certain health-related software, to support

and improving the health of the population health.

population
Academia Institutes in pursuit of research, Specifically focused on academics with a professional interest in 2

education, and scholarship. under-served groups at risk of digital exclusion and trying to get

their research to inform decision making and/or the delivering
activities to support digital health equity.

Healthcare Provider of health care treatment and | Involved in making decisions and delivery of healthcare, for a range | 2
professional advice based on formal training and of populations including under-served groups.

experience.

105




Table 10: Study 2 participant demographics

Participant | Gender | Sector Years Region Projects, roles & responsibilities (self-reported from professional background CLEARS****group
1D experience questionnaire) typically support or
in sector deliver services to
1 M* ICB*** 21 North East Developed and delivered a wide range of transformational systems and services using Digital All CLEARS groups
and North Data and Technology to the vast array of consumers that create our regional population.
Cumbria
2 M Digital 28 North East Supported the implementation of digital technologies such as new websites, mobile All CLEARS groups
transformation and North applications, wearables, XR (immersive tech), Al and Robotics.
consultancy Cumbria
group
3 F** Health-related | 12 North East Implemented digital projects from cradle to grave such as hypertension in pregnancy, All CLEARS groups
network and North gestational diabetes, children with type 1 diabetes, care homes, carers, assistive technology for
organisation Cumbria independent living, tech into general practice.
Supported user groups and aligned access to support and sim cards so patients could use the
device not just for health but also for wellbeing
Created a digital champions programme in general practice supporting patients to use tech and
the practice to be more engaged.
4 M Health-related | 7 North East Supports the design, development and implementation of websites, Robotic Process All CLEARS groups
network and North Automation and digital pathway systems.
organisation Cumbria
5 F ICB 32 North East Project management office lead for a digital inclusion project in maternity amongst other work | CLERS
and North streams, providing guidance and support to executives, project managers, and staff.
Cumbria
6 F Health-related | 11 North East Support access to diabetes technologies for children and young people living with diabetes. CERS
network and North
organisation Cumbria
7 M Digital 7 Yorkshire Support teams who will then implement technology, help others use technology or help other NA
transformation access technology.
consultancy
group
8 F Charity 1.5 Yorkshire Work on projects that try to understand some of the barriers and facilitators to helping people All CLEARS groups
engage with digital services, including digital healthcare and technologies. The wider charity
she works for delivers digital inclusion support via a large national network of community-
based organisations, who provide face-to-face support to many different communities.
9 M Academia 5 North East Supported others to use various technologies, most prominently accessing web information All CLEARS groups
and North such as GP websites. Support access and inclusion policy and service design, but this is
Cumbria typically at a very abstract level and not concerning specific individual technologies.
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10 F Public health 3 Wales Conduct research such as scoping reviews to provide evidence for the NHS and Welsh CEARS
agency Government regarding digital exclusion and health inequalities.
11 M Local 5 North East Support individuals by teaching them how to access to their health records, book appointments | All CLEARS groups
authority and North and order repeat prescriptions on their mobile phones/laptops. The vast majority of these
Cumbria people were new to digital devices in general and needed support with using the device before
looking at specifics like access healthcare services online.
12 F Healthcare 2 North East Work with vulnerable patients to support them to access healthcare apps (as a social A
professional and North prescriber).
Cumbria
13 F Academia 15 Wales Research focuses on loneliness and social isolation in later life and since COVID has started to | A
look into Technology-Mediated Communication amongst older adults.
14 F Local 3 North East Coordinates the Digital Outreach Project that provides free, tailored and flexible digital skills All CLEARS groups
authority and North courses and workshops to address digital confidence and challenge digital isolation.
Cumbria
15 M Charity 5 Wales Digital Communities Wales - Our focus and aim from April 1st, 2024 — 30th June 2025 is to All CLEARS groups
embed and mainstream digital inclusion within identified thematic areas ensuring ownership of
digital inclusion. Our support is free and covers a range of different thematic areas: Health,
Social Care, Social Housing, Older People, Ethnic Minority Communities, and Gypsy, Roma,
and Traveller Communities. We are here to work with organisations within these thematic areas
to support them to embed digital inclusion, ensuring ownership and collective resilience.
We know that the best way to reach communities experiencing digital exclusion is to work with
the trusted faces and organisations that directly support them. Our support will reflect this as
we work with organisations to ensure their staff and volunteers have the necessary skills to
support others.
16 F Healthcare 9 North East Implemented Badgernet - a maternity electronic paper record which replaced the maternity CERS
professional and North handheld notes at our Trust. As part of this project, she has developed an equity and inclusion
Cumbria plan for the maternity services, working with non-for-profit organisations in our local
community and nationally to allow me to provide service users with data SIMs and mobile
devices to access the maternity app Badgernotes.
17 F Charity 3 North East Deliver two regular drop-in sessions at two North Tyneside libraries for a project called Help All CLEARS groups
and North Me Be Digital. Help Me Be Digital is a project supported by North Tyneside VODA and NHS
Cumbria North East North Cumbria ICB. The project offers basic one-to-one digital support to residents
in North Tyneside to help them feel more digitally included. Help Me Be Digital aims to give
digitally excluded residents in North Tyneside some basic digital skills and offer them basic
advice and support using their smart devices.

Key: *M = Male

**F= Female
***]CB= Integrated Care Board

*#%*CLEARS: Culture, Limiting condition, Education, Age, Residence, Socioeconomic status
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7.3 Qualitative findings

The researcher identified four key themes relating to the feasibility of implementing digital inclusion

strategies into healthcare (Table 11, Figure 10). These centred around: 1) the design principles of digital

inclusive services, 2) the importance of building a supportive system network across different healthcare

organisations and third-party sectors, 3) key considerations relating to the delivery of digital inclusion

support, and 4) challenges of adopting strategies and design principles into practice. Across these

themes, contextual factors and implementation processes of embedding a digitally inclusion strategy

are captured. Themes and subthemes are described below using direct quotations from the transcripts.

Participant names have been replaced with their participant identification number and sector they

worked in (e.g. P1 ICB= participant who was interviewed first and worked in the integrated care board)

to maintain participant confidentiality and provide context to their professional background.

Table 11: Description of the key themes and subthemes identified in Study 2.

Theme

Subtheme

Description

Design principles

User centred design

Involving under-served groups at the very beginning of the DHT design
process and at subsequent stages, with various iterations of the digital
technology.

Registration and login processes

Importance of achieving an appropriate balance between security complexity
and ease-of-use login and registration systems, such as reducing the amount
of documentation needed or making multi-authentication systems easier to
use.

Technological considerations

Designing technology in a manner that requires low technical specifications
and low data signal to improve access to under-served populations.

Considerations for healthcare
services and systems

Standardisation of services and systems across the NHS to promote
accessibility and provide non-digital access routes to healthcare alongside
digital routes.

Building a supportive
network across different
healthcare organisations
and sectors

Collaboration

Opportunities for collaboration, which stakeholders perceived as important
(e.g., voluntary sector).

Challenges of building
connections

Difficulties of building strong connections across different organisations.

Key considerations
relating to the delivery
of digital inclusion
support

Repurposing devices

Facilitators and barriers to repurposing pre-used devices for those who do not
have devices.

Supporting access to connectivity

Facilitators and barriers to supporting access to connectivity such as Wi-Fi
and data plans.

Educational digital skills support

Considerations regarding the delivery of educational support to advance an
individual’s digital literacy skills

Adopting strategies and
design principles into
practice

Perceived value of adopting
digital inclusion strategies and
inclusive design principles

Challenges regarding organisations, professionals and under-served groups
perceived value of DHTs and/or digital inclusive strategies and design
principles, and solutions to increase perceived value.

Unintended consequences of
improving digital inclusion

Concerns regarding the unintended harms of using digital inclusion strategies
to support an individual access or use of technologies.

Awareness of digital inclusion
support amongst under-served
communities

Different approaches used to increase awareness of digital inclusion support
available to under-served groups.
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7.3.1 Theme 1: Design principles

7.3.1.1 Importance of user centred design

To ensure any DHT meets the needs of under-served groups, stakeholders recommended involving them
at the start of the design stage and throughout subsequent stages, including prototype development
because when “you actually see people testing and you see people using that tool and going, I'm really
struggling to find this [...] that's where the power [referring to gained knowledge to improve the DHT]
comes from” (P4 Health-related network organisation). This user involvement supported the
development of DHTs that required a very low level of digital literacy (e.g., websites that were easy to
navigate and interact with), and avoided reinforcing stereotypes, as older adults sometimes perceived
DHTs as: “ageist because it’s somebody else's version of what an older person might want, rather than
what they actually need” (P13 Academia). One participant also described how involving users in the
early design stage could help identify useful content, as they reflected on a project which did not engage
with users when designing a maternity app, leading to lower than expected engagement as users did not
find the content useful; “scanning appointments don t show in there [the maternity app], which are kind

of the ones that most expectant parents are most excited about” (P7 Digital transformation consultancy

group).

Despite an awareness of the benefits of involving users to support the development of a user-centred
design, some stakeholders believed that the approach is not adopted effectively within healthcare
because the “people who make decisions in the NHS don t always realise [understand] the people that
they’re supporting and what that kind of demographic looks like” (P16 Healthcare professional). To
help identify and understand those who are likely to be digitally excluded, a digital inclusion charity
recently developed a criteria called the “Minimum Digital Living Standard” (P8 Charity), a ‘proof of
concept’ UK benchmark for digital inclusion. One participant described the Minimum Digital Living
Standard as: “the absolute basic requirement to be able to function in today s society essentially in terms
of access to digital resources. So [...] if you don't have this [level of access to different devices and

connectivity] you re kind of below the minimum living standard, and you are digitally excluded in some
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way” (P8 Charity). This standard is the first phase in the charities work to develop a framework of

minimal digital needs to inform and improve UK digital inclusion policies.

Other participants felt current policies within healthcare can hinder the incorporation of under-served
groups views, opinions and perspectives in the design and development of DHTs. One participant
described how it is important to find a balance between upholding, informing and reassuring users about
the quality of the healthcare service and the ease of use of healthcare websites, but “there’s a bit of a
conflict which you have to try and appease between [...] patient demand and the ease of access and
ease of use to get the systems [e.g., online booking system], but you've also got certain criteria that as
a practice or a public sector [...] COC [Care Quality Commission] requirements, all those sorts of
things. The patient doesn't really care about all of that. They just care about how do I get an

appointment? How do I get a prescription?” (P4 Health-related network organisation).

Some participants described the challenges that they had experienced involving under-served digitally
excluded groups into the design and development of DHTs during the COVID-19 pandemic. They
reflected on the need to provide “lots of opportunity to practise getting on to Zoom and so forth” (P13
Academia) when in-person engagement with researchers was restricted. Not all stakeholders had the
time to provide such opportunity and had to seek advice from digital inclusion charities who had
experience working with specific under-served groups to find alternative ways of supporting their
participants, such as outsourcing the task of teaching them how to use zoom. Others did not have the
time, nor financial resources to outsource additional support, so resorted to engaging with community

representatives (e.g., staff at community centres) instead of involving under-served groups themselves.

7.3.1.2 Registration and login processes

Participants who supported under-served groups use DHTs described how registration and login
processes to access health-related apps and websites need to be simplistic and require minimal personal
details from the user. One participant from a charity organisation who provided one-to-one digital
support to North Tyneside residents often observed those who attended her support services struggling

with the registration process on the NHS app. They provided an example of how this app needed

110



individuals to upload a picture of their photographic identification: “it [NHS app] needs a driver's
licence, you need to be able to take a photo of that. It needs to do a face scan. [...] It feels like a huge
thing to be asked okay, we need your date of birth, your NHS number, your this, your that. All these
steps and people go oh, it’s easier not to” (P17 Charity). Another participant who had volunteered at a
community centre providing digital skills support observed individuals from under-served groups
forgetting their passwords when trying to log into their NHS account. This resulted in them writing
down the password on a piece of paper and/or telling staff at the community centre all their passwords,
which puts the staff members “in a lot of kind of compromising positions where someone will be
handing you like the password for their bank account without you requesting anything remotely like
that” (P9 Academia). A participant who worked within a local authority delivering educational digital
skills support via the North Tyneside Employment and Skills Digital Outreach Project described how
some login screens would hide the password that had been entered by the user so they could not see
what they had put in, without the option of been able to see what had been typed. This resulted in some
instances where an individual with a “disease that would affect their fine motor skills [...] type in what
they know their password to be, but they 've missed a key [ ...] they re getting told it’s wrong it s incorrect
and then you know that breeds frustration” (P14 Local Authority). One participant explained how the
multifactor authentication used to access various accounts, such as emails, was “a real big problem for
them [older adults] because it was switching between the screens. They were like, “I just can't doit. I'll
forget where [ am”” (P13 Academic). Another participant felt that the use of facial recognition in the
future might be able to help overcome these challenges experienced by older adults, explaining “as our
technology improves, [...] especially facial recognition and other things, I think that would be a big
advantage to just bypassing that problem we have with people forgetting passwords, or just getting
frustrated with the login process” (P2 Digital transformation consultancy group). However, this
requires users to have a compatible smartphone with a working front facing camera and digital literacy
skills to use facial recognition. Current policies reinforce the development of overly complex
registration processes, as a digital transformation consultant admitted “we often do implement login
frameworks and other things that can be too complex. [...] Thats driven by NHS service standards

[regarding data security] ” (P2 Digital transformation consultancy group).
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7.3.1.3 Technological considerations

Many stakeholders highlighted the importance of considering the minimum technological specification
of operating systems needed to use a health-related software, such as an app, on a smartphone. One
participant who worked in a children’s diabetes network organisation that provided young families with
compatible phones to use an NHS diabetes recommended glucose monitoring app, explained how the
app required high processing power and was only compatible with the operating systems on the latest,
more advanced smartphones. She also explained how with each update to the app, the user would need

the latest operating system to support the processing power of the update.

“It [the diabetes app] get[s] updated because they have to, to stay safe [referring to data
security][...] but as they get updated, the calibre of phone that can hold that update increases
and the kind of baseline phone that is needed for this type of equipment is pretty high anyway”

(P6 Health-related network organisation).

As smartphones with greater specifications are more expensive, some participants worried that certain
patients may be unable to download and/or use these applications, especially if they did not have access
to or could not afford a compatible smartphone. One participant described how it was important that
there was a “spread of life on the application” (P1 1CB), which he explained as the application being
able to work across a variety of devices with different specifications (e.g., operating systems or
processing power): “whatever apps we develop, it s not dependent on the age of the technology [i.e. the
technological specification] [...] because the majority of people out there won t have the latest version
of everything” (P1 ICB). However, some stakeholders raised concerns about the level of skill and

amount of time required from technology developers to ensure broad compatibility of an app.

Another participant also highlighted how it was important to consider the amount of data signal (i.e.,
internet connectivity) that was needed to download a health related app as some users from under-served
groups might not have access to reliable connectivity and/or cannot afford it, such as those in rural
“parts of Wales, [...][who] arent able to access broadband or the price is still prohibitive” (P15

Charity).
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7.3.1.4 Considerations for healthcare services and systems

Participants felt it was important to standardise digital services and systems across the NHS to reduce
variation in accessibility between healthcare providers. For example, one participant described how
they had asked all GP practices within a small region to all use the same website supplier to improve
harmonisation between the websites and improve accessibility; “we shifted all our [Sunderland GP]
[web]sites [to a single supplier] which are an average of like 56% [accessibility score] up to like 80-
odd % [using an accessibility assessment tool] ” (P4 Health-related network organisation). However,
many participants reflected on their own personal experiences where digital services were not
standardised across the NHS, with one participant describing how in order to book appointments
through the NHS app the GP practice would also need to register with the app to make appointments
available, but not all practices are registered; “personally I want to be able to make GP appointments
on the NHS app, [...] I know other people can do it but I can't do it, because my GP surgery hasn't
registered for it” (P8 Charity). One possible reason for a lack of standardisation of digital services is
the logistics and man-hours needed, particularly across large regions where there are “a lot of people to
coordinate in the same direction” (P5 ICB), which can be further complicated by the use of different
electronic records, digital systems and vendors (e.g., website suppliers etc) that different healthcare

providers use across the UK.

A second key consideration was recognising “that not everyone can, will or want to interact digitally”
(P1 ICB). One participant highlighted how healthcare providers should be promoting the use of digital
access routes due to the benefits they can provide to healthcare systems but felt this should be provided

as a choice to patients, with non-digital access routes still being available.

“Digital first but not digital only, that there should always be a non-digital pathway, and that
those options should be openly explored. (...) There should always be space for some discussion

about, “How would you like to access the service?” (P8 Charity).

One participant involved in providing digitally excluded groups with support using DHTs described
how providing only a single digital option “frighten/s] people into feeling they have to be online [...]
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that immediately rubs up people the wrong way” (P17 Charity) and may result in them not using the
healthcare service. By taking a “digital first but not digital only” (P8 Charity) approach, another
participant described how you could potentially ease capacity on some healthcare services as those who
can use the digital access route could seek health advice and information online (e.g., websites), which
could hypothetically provide healthcare professionals more time to spend with those who cannot access

digital routes.

“Push[ing] as many patients to use digital who can, it frees up [time] for the patients who can t
[use digital services] but who also need to be seen [by a healthcare professional]. So, your frail
person now gets a 20 minute appointment instead of a 10 minute appointment because we’ve

created the time to do that” (P3 Health-related network organisation).

To support the adoption of these design principles (i.e., user involvement to develop user-centred
designs, user-friendly login and registration processes, consideration for technical specifications and
providing non-digital access) in practise, some stakeholders suggested “developing tools to help people
to design more digitally inclusive and accessible health services [...] kind of, a checklist essentially [ ...]
what does a good digital health service look like” (P8 Charity). However, an academic highlighted how
“we have fantastic [website accessibility] standards for this, if only they were followed” (P9 Academia),

questioning if creating more guidelines to improve digital inclusivity will be effective.

7.3.2 Theme 2: Building a supportive network

7.3.2.1 Collaboration

Many stakeholders recognised the importance of collaborating with various organisations, such as
VCSE groups (e.g., digital inclusion charities) and technology developers, to build a supportive network
to aid the delivery of a digital inclusion strategy. One participant described how it was beneficial to
“raise that awareness [of digital exclusion] and build that capacity [to support under-served groups]
within organisations” (P15 Charity). Stakeholders recommended raising awareness through webinars

and regional networks to share learnings (e.g., how to engage with certain population groups, reflections

114



on past and current digital inclusion projects) across organisations, including healthcare, VCSE groups
and local authorities. Capacity building within organisations supporting under-served groups was often
discussed in terms of increasing resources, such as obtaining compatible devices to give to digitally
excluded individuals, distributing the devices, and/or one organisation providing services that another
organisation cannot provide due to pragmatic (e.g., funding) or technical skill constraints. For example,
one participant described a situation where there were smartphones that had been donated to a diabetes
network to then be distributed to patients in need of a device, but the smartphones were not compatible
(in terms of the operating system and processing power) to support the use of a diabetes app, so they
spoke to the app developers to explore the possibility of making the smartphone model compatible.
Originally, it “wasn't a priority [for the diabetes software company to make the app compatible with
the phone model, however], because we had about 300 of them and this was going to change the lives
of potentially a few hundred people, they bumped it up the list and then they made these phones

compatible” (P6 Health-related network organisation).

Other participants mentioned how they would like to see more signposting from healthcare providers
to VCSE organisations that deliver digital inclusivity support (e.g., education digital skills classes,
providing repurposed devices etc.,), to reduce the burden on healthcare systems. Furthermore, VCSEs
(e.g., staff at community centres) “already have trusted relationships with people who feel safe and
comfortable to kind of seek help and support [from them] for various other things within their lives
[referring to support for things such as registering for government benefits and finding employment]”
(P7 Digital transformation consultancy group). One participant felt it was important to explore “how
we map out some of those services” (P3 Health-related network organisation) that offer digital inclusion
support in different geographical regions to support signposting to the services. However, this
participant also described how mapping out these services could be a difficult task to maintain as “it s
[the database containing all the services offering digital inclusion support] only as good as the people
who 've entered the information to say we have this”’ (P3 Health-related network organisation). Another

participant explained how maintaining such a database of services would require “a funded position
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where someone can actually manage it for a given region, possibly multiple people based on the labour

involved” (P9 Academia) to keep the database updated with local changes in the services available.

7.3.2.2 Challenges of building connections

Building connections between different stakeholder organisations was challenging, with one participant
describing how their charity had: “a team of advisors, who lead on a lot of the relationships with
organisations” (P15 Charity). Another participant who also worked at a different charity explained how
it was difficult to identify the right person to contact at an organisation and it can take time to build
these connections: “getting that first foot in the door of a different organisation and getting that
connection with somebody (...) these things take a long time, it takes quite a few conversations” (P8
Charity). Once these connections had been made, another participant found that different NHS trusts
can work differently and an agreed work practice would need to be put in place: “every Trust works
differently, [...] [they] have different contracts and different audit times. So weve got to unpick all of
that [to reach agreed working practices]” (P3 Health-related network organisation). Furthermore, one
participant reflected on his time working at a local community centre providing local residents with
educational digital skills support, and observed the difficulties of small VCSE organisations to meet the
standards and bureaucracy required to collaborate with the NHS to support the signposting of digital

inclusion support.

“The NHS for understandable reasons, if they’re going to refer people to a third sector
organisation [to receive digital inclusion support or wider social care support], they want them
to have done safeguarding training and have an emergency plan in place and all this stuff to an
NHS standard. If these organisations were to achieve that level of bureaucratic sophistication
they would be doing nothing else. They don't have the resources [staff] to achieve that” (P9

Academia).

Another participant described an additional challenge that their local authority faced when trying to

expand an educational digital support service they offer to North Tyneside residence to neighbouring
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regions, but neighbouring regions’ local authorities were unwilling to let them deliver such services “on

their turf, [ ...] [even though] they didn t offer anything similar themselves” (P14 Local authority).

7.3.3 Theme 3: Key considerations when implementing strategies

7.3.3.1 Repurposing devices

Many stakeholders were involved in various strategies that distributed pre-used devices such as
smartphones, electronic tablets, chromebooks, and/or laptops to those who needed them. Participants
described four key steps to implementing a device repurposing strategy in their different organisations,
which included: 1) acquiring and 2) preparing devices, 3) identifying individuals in need and 4)
distributing devices. Two charities purchased pre-owned and new devices, whilst other charities and
health network organisations relied on donations from businesses and healthcare providers who replace
their technologies on a three or five-year cycle to minimise data security threats. To facilitate the
agreement of healthcare providers to donate their old devices (e.g., smartphones) instead of recycling
them, one stakeholder described waiting until the NHS trust was at a time where existing contracts with

«

device recycling companies were coming to an end and the trust was “in a situation where they were
kind of tweaking their contracts that they had with their [...] device disposal company that they were
currently using, [...] [and] they agreed to trial this idea of donating the mobile phones” (P6 Health-
related network organisation). This participant explained how some decision makers in the NHS trust
were initially hesitant about donating their devices because when the devices go to the disposal company
to be recycled, they “sell it [used technology] off for parts or whatever, and there's a 10% return or
something [to the NHS trust]. And so that's an income for the trust. So we're potentially asking them to

forfeit some of that income” (P6 Health-related network organisation). The participant was not sure

what swayed the final decision to trial donating the devices.

Once pre-used devices were acquired, they needed to be prepared for further use. However, it was found
that not all pre-used phones could be repurposed. Participants explained how some devices were not

compatible with a health-related software (e.g., the diabetes application mentioned previously), were
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unrepairable (e.g., water damage) or needed repairs (e.g. broken screen), resulting in organisations often

struggling to receive enough donated devices that are suitable for repurposing.

“We don't have enough [donated devices] coming in, and that refurbishing and refreshing
process doesn t happen as quickly as we would want it to because it takes a long time. And also

the amount that we can send out the door isn 't as high as the amount coming in”’ (P8 Charity).

Many participants from charities and organisations involved in device repurposing strategies described
how the ‘refurbishing and refreshing process’of devices takes time as all devices needed to go through
a data cleaning process to: “ensure that anything on the phone has gone. [...] It gives the hospital trusts
[donating the devices] in particular the reassurance” (P6 Health-related network organisation). This
process ensured that any patient data has been completely removed from the device. However, the
‘refurbishing and refreshing process’ of devices raises financial considers for the organisations (e.g.,
VCSE organisations) repurposing the devices. Participants described costs associated with “shipping
them [devices] out to third sector intermediary organisations [to wipe data from the devices]” (P9
Academia), service charges from third parties for wiping the device, “buying charging wires because
the device often comes and it doesn't have a charger” (P3 Health-related network organisation), and

staff time to oversee this process.

Once the devices had been prepared, individuals in need were identified. For example, healthcare
professionals involved in a digital inclusion maternity project described how they changed their practice
when meeting new patients in their clinic. They would ask any new patient as “a normal part of a
conversation, just as we’d say, Are you okay? Are you alright for devices?” (P5 ICB) to support the
identification of those who need a repurposed device. However, another participant reflected on how
some patients might have worried about accepting a device, as it could have been perceived as
vulnerable: “people don 't want to admit that they don't have the money or whatever, and I think that
because we’re clinicians and we’'re midwives and they’re having a baby, I think they’d be worried to
admit it in case there's like a bit of a taboo over are you going to take my baby off me” (P16 Healthcare

professional). Individuals who were identified as needing a device were often given one as a gift. One
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participant described how this was the preferred way, as giving the devices out on loan created the need
for a loan agreement to be put in place. This overwhelmed and frightened some recipients; “when
someone is in this very vulnerable position, you're handing them this big scary loan agreement and
then they Il just say no because [...], it could be expense, but also time, [and] attention”” (P9 Academia)
required to learn how to use the device. Furthermore, giving the device out on loan placed greater
liability on the organisation who owned the device “because loaning means that you still hold
responsibility for that device, whether it be the maintenance of it, [or] keeping it updated” (P7 Digital
transformation consultancy group). Gifting the device to an individual was a much more accepted
approach as it is “theirs [recipients] to keep. There's no liability back [to the organisation], it’s being
donated to them, no different to them going on Amazon [to buy a device if they had the financial

resources to do so] ” (P3 Health-related network organisation).

Regardless of how the devices were distributed, some participants highlighted their concerns around
the inappropriate use of a repurposed device, including the potential risk that “people who will then go
and sell it on eBay because they need to have, whatever addiction they’ve got” (P3 Health-related
network organisation). This participant described how they had fitted security systems into the
repurposed devices they gave to under-served groups, so in the event of a device going missing or being
sold, the organisation was able to ‘wipe’ the device; “Mobile Device Management Systems [was
installed on devices] so we could track them [the device], we could wipe them if they went missing or
the device was sold, so the patient s data was protected” (P3 Health-related network organisation). This
provided reassurance for the organisation in terms of data security. Another participant explained how
when they receive a case of a device being reported as lost, stolen or damaged they reviewed
individual’s situations on a case-by-case basis, taking into consideration the desired purpose of
providing the device (e.g., to allow the individual to use a diabetes app); if the device is “having a
massive quality of life outcomes and health outcomes and they're really engaging with it and then they're
using it and it's just unfortunate that they've broken a couple or they've lost a couple, then obviously we

need to replace it”’ (P6 Health-related network organisation). However, in situations where “the device
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isn't[wasn t] being used particularly well and they've lost two, maybe it just isn t for them” (P6 Health-

related network organisation).

After devices were sent to under-served digitally excluded individuals, issues arose when individuals
did not have the digital literacy skills to confidently use the repurposed smartphone, nor download and
use a diabetes app that the repurposed smartphone was primarily given for. This led the provider of the
repurposed devices (in this case, a diabetes network organisation) receiving a high number of phone
calls from recipients asking for support on how to use the smartphone and diabetes app. The diabetes
network organisation decided to create and information pack to help guide recipients on how to use the
smartphone and app, as well as signposting them to appropriate support (e.g., if they are having
difficulty with the app they could call the app developers for support, if it was an issue with the device

itself they could call an individual within the diabetes network).

“We kept getting a lot of calls initially [...] about that kind of thing [trouble shooting issues
with repurposed devices] and it was like we can't manage this number of calls, so we kind of
created a pack that was like a step-by-step guide: if this is the problem phone this person, if this
is the problem phone that person. So that helped a lot” (P6 Health-related network

organisation).

7.3.3.2 Supporting access to connectivity

A previous government election manifesto had promised to support access to connectivity: “universal
broadband in the UK was first promised in a manifesto by Tony Blair the first time” (P9 academic).
Many local councils and charities have also tried to increase individuals access to connectivity by
providing “things like data cards, [and] free Wi-Fi access” (P3 Health-related network organisation).
For example, one participant who worked for a health-related network organisation described how the
local council in Sunderland (a deprived region in the North East) had implemented a low broadband
system across the city centre to provide residence and those visiting the city access to the internet: “you

can 't watch Netflix or anything like that [using the free broadband] [...][but it helps to ensure] that
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we’re not marginalising people because of their income levels” (P3 Health-related network

organisation).

Many stakeholders from charity organisations and health-related networks described their experience
of being involved in projects where SIM cards with a pre-paid data plan were provided to those
struggling to afford broadband or data on their existing phone plan. The SIM cards were acquired from
a digital inclusion charity, The Good Things Foundation National Data Bank, who received them via
“donations from O2, Vodafone and from Three” (P8 Charity). Stakeholders at the charity or health-
related network organisation providing SIM cards to digitally excluded individuals often helped to
administer and set up the SIM cards on the individuals phone, and reflected on how the different
regulations and processes each phone company operate on can complicate the process, with one
participant describing how the “three different SIM cards operate in slightly different ways. [...] The
Vodafone ones apparently are the most straightforward to administer, but when they tried to do the O2
ones and it’s slightly different, and the people they’re supporting find it more complicated to
understand” (P8 Charity). Complications were often related to a lack of clarity “whether somebody has
to change their number to be able to use it [the SIM card]” (P8 Charity), and recipients of the SIM
cards, particularly those “whom English is not their first language, find it particularly difficult to
understand, “What am I supposed to do each month?” [despite the support and guidance provided].
[...][as] they’ll get [an automated] text messages from the provider saying, “Top up now,” when they

don t need to top up because theyve got free data” (P8 Charity).

Many stakeholders questioned the suitability of this strategy for some under-served groups. For
example, those with low digital literacy skills who lack the knowledge on how much data certain digital
tasks use, as the data plans on the SIM cards were often limited between 40-60GB, and those with poor
digital literacy skills often reached their data limit very quickly. Other individuals needed assistance
with inserting a SIM card into a device as they were unsure on how to do this or were unable to do this
due to a physical disability, such as fine motor control issues or visual impairment(s). Some digitally
excluded groups may also be excluded from receiving such support due to the eligibility criteria put in

place by The Good Things Foundation National Data Bank, as a healthcare professional who worked
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in a maternity digital inclusion project described how individuals under 18 years old were ineligible to

receive a pre-paid SIM card:

“The problem with the National Data Bank, [...] is that to qualify for a SIM card you have to be
over the age of 18. It just takes a little bit of ownership away from that woman, and if she'’s a
young person and she s having a baby and she's starting a family, she should be able to get access

to her data just the same as somebody who's over the age of 18” (P16 Healthcare professional).

7.3.3.3 Educational digital skills support

The final digital inclusion strategy discussed by stakeholders was the implementation of educational
digital skills support for both end-users and the staff providing the DHT (e.g., healthcare professionals).
It was noted how some healthcare staff did not feel confident in using new software and have a ‘fear
of using it [new DHTS, such as electronic patient records or a new maternity app] and I suppose, in a
work context, the fear if you mess up [for example, inputting incorrect information about a patient on
the DHT] you might not have your job” (P13 Academia) if the error resulted in harm to a patient. The
stakeholder further highlighted how the healthcare professionals who feared the use of new software
“were really competent carers, they know what they 're doing, but if you put a bit of tech in front of them
it’s like, no, I can t do that” (P13 Academia). It was common for under-served digitally excluded groups
to hold similar fears towards technology as “they will say ‘I am scared to use it [their smartphone given
to them by a family member], I don't want to break it’ [...] they feel anxious because they don't know
how to use it” (P12 Healthcare professional) as they have not been given any guidance on how to use
the device. Under-served digitally excluded groups that attended educational digital skills support from
VCSE organisations often mentioned in their first training session that they felt “embarrassed, [and]
[...] ashamed that they don't know how to do it, or feel like they’re so far gone [in terms of very low
digital literacy skills] that they don't know where to start [to build their digital literacy skills]” (P17
Charity). To support those with digital anxiety, stakeholders felt it was vital to promote confidence
building during educational digital skills support services as they observed some under-served

individuals “won t touch it [a device] unless they re in the sessions [educational digital skills classes]
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with me for a while. So, they won 't do anything at home because they 're scared they re going to break

it” (P11 Local authority).

To encourage engagement during educational digital support services, stakeholders followed a tailored
approach, allowing the individual to discuss the topic(s) they would like to work on to help generate
initial interest “and then once you 've got that foundation you can start building on the more pragmatic
day-to-day life skills [e.g., keeping safe online] ” (P14 Local authority). An individual’s capacity to learn
certain digital skills was also considered when tailoring educational digital skills support to ensure
expectations were clear, appropriate content was delivered, and frustration was minimised, especially
for those with learning disabilities or have a low educational attainment. One healthcare professional
who worked in a maternity ward explained what types of skills patients often lacked and should be
covered in educational digital skills classes, this included: “how fo turn your device on, how to access
the internet, how to create an email address, how to download an app, navigation around the app” (P16
Healthcare professional). Another participant who worked for a charity who provided educational
digital skills support described how “one of the biggest challenges that we help people with is email
attachments. How do I send a picture? How do I send a file” (P17 Charity). Participants who provide
educational digital skills services mentioned how they often have to explain to under-served groups
what different icons mean, technical terminology such as ‘cookies’ and ‘megabyte’, and how to access
settings on a device to carry out actions, such as increasing the font size. Stakeholders recognised the
need to offer multiple digital skills classes, as one participant highlighted how: “a one-off class isn't
gonna develop those skills, those skills are the product of a lifetime of practice and reinforcement and
confidence building” (P9 Academia). In addition to these skills, many stakeholders highlighted the
importance of teaching under-served groups about online safety and data protection. One participant
who delivered an educational digital skills support service mentioned how some students described
being scammed in the past, and they requested learning about how to spot a scam and identify the
legitimacy of a website. As a result, this stakeholder covered online security within his teaching
sessions, using an analogy to describe the importance of having different passwords for different

accounts and keeping these passwords confidential.
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“[1 use] a keys analogy for your [online] password. Treat your password as like you treat
your keys. You don t give them out to people. And in an ideal world, your front door key is
different to your back door key, which is different to your car, your shed, your bike lock. So,
your password should be different for everything. [...] You wouldn t just give your house keys

to a stranger” (P11 Local Authority).

These educational digital skills support services for under-served groups were delivered by VCSE
organisations, local authority members working on a digital outreach project, and a healthcare
professional (a social prescriber, P12), in various in-person settings including an individual’s home,
community centres in low income and high unemployment rate areas, homeless shelters and retirement
homes. One participant who worked for a local authority and provided educational digital skill support
to under-served groups during the covid-19 pandemic, reflected on the challenges of supporting
individuals with low digital literacy skills remotely (via Microsoft Teams). He often had to talk them
through how to join Teams via a phone call and some individuals found it difficult to accurately describe

what was on their computer/ laptop screen, making it difficult for him to guide the individual.

“It’s really hard to teach people how to use a computer through a computer. [...] The first hurdle
was just getting them on Teams. So, it was quite common for me to ring the learner through
their phone and try and talk them through steps to join. Which worked a lot of the time, but then
if it’s someone completely new [to technology] and you 're trying to describe where things are
on the screen and they’re trying to describe what they can see in front of them to you, it is

tricky” (P11 Local authority).

Participants discussed who should be responsible for delivering educational digital skills support in the
future to further advance digital health equity. It was agreed that relying on an individual’s close social
network was not the best option as “we get a lot of people who really feel like they can't ask [their
families] for help because people are really impatient with them or they 're embarrassed” (P17 Charity).
Various alternatives were discussed including university students on a volunteer basis, and healthcare
admin staff such as “doctor’s surgery receptionists or hospital receptionists, things like that are better

placed to support people with their digital skills [than medical healthcare professionals, such as GPs]”
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(P14 Local authority). However, this is based on the assumptions that healthcare admin staff have more
time than medical healthcare professionals, and they have the necessary skills to support digitally
excluded individuals. Some stakeholders felt a paid job position was needed to provide sufficient digital
inclusion support to under-served groups, such as having a “digital champion in each practice and each
hospital [to support patients], [...] almost like they have a carers champion [...] [and]to also highlight
and support those who are vulnerable because they are digitally excluded” (P12 Healthcare
professional). Currently, VCSE organisations are typically the ones responsible for delivering
educational digital skills support services but find their scalability to deliver such services to different
under-served groups (e.g., those who are not fluent in English) is hindered by the limited number of
available staff with the required skills. For example, a participant at a small charity providing
educational digital skills support reflected on having to use Google translate to facilitate a conversation
with an under-served digitally excluded individual who did not speak English, as the charity did not

have any staff who spoke the same language as the individual.

“It was a huge challenge when youve got two people who don t speak the same language trying
to use a device together. [...] We used Google Translate, that kind of thing. We sort of got

somewhere at the end” (P17 Charity).

7.3.4 Theme 4: Adopting strategies and design principles

7.3.4.1 The perceived value of adopting digital inclusion strategies and

inclusive design principles

Participants often reflected on a lower-than-expected adoption of the digital inclusion strategies and
design principles (described in previous themes) amongst healthcare professionals and healthcare
decision makers. One participant who worked for a health-related network organisation perceived
healthcare professionals and healthcare decision makers as extremely busy, and felt that those tasked
with maintaining and updating their practise website did not prioritise this task as they perceived the

value of ensuring accessibility of their website was low compared to other work tasks.
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“It’s [referring to maintaining their practise website] kind of down the list [of important things
to do] and not looking at it as a tool to enhance what they've got. They're almost thinking, oh,
it's another thing for me to do and think about, particularly in relation to practice websites and

that sort of side of stuff” (P4 Health-related network organisation).

The same participant reflected on a project where they had offered to pay for GP practices websites for
the duration of a project, to explore the use of applying the same website supplier (chosen due to their
awareness of accessibility features) across all GP practises within a given region (Sunderland) to try to

improve accessibility standards across their websites.

“Pay[ing] for [GP] practice websites for the duration of the project and that was a really good
enabler to help people come on board with the project and actually then [...] we've proved the
benefits of having the websites to a standard [in terms of accessibility] ” (P4 Health-related

network organisation).

Participants also highlighted the importance of evaluating the effectiveness of digital inclusion
strategies and design principles to help demonstrate the value of adopting them, and suggested that this
evaluation should comprise of two key aspects. The first is to understand the “effect [the strategy or
design principle is having] on how services are being designed to make them more digitally accessible”
(P8 Charity), with clear examples of how the needs of under-served groups have been met. This could
include evidence of how their content on health-related websites and DHTs, such as information about
a healthcare service or health advice, has been “written in a culturally appropriate way” (P9 Academic).
Secondly, the evaluation should explore the “effect that’s [digital inclusion strategy or design principle]
is having on people’s health” (P8 Charity), and concrete health outcomes as current evaluations
typically only focus on “how many more people have devices or how much they have improved their
access to the Internet but [ ...] because we are Public Health Wales, we are interested obviously in health
and wellbeing” (P10 Public health agency). Various methods to measure the outcomes for such evaluation
were discussed, with some stakeholders suggesting the use of a longitudinal questionnaire to assess the

direct impact a strategy or design principle is having on an individual’s health or other aspects of their
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life over time. However, some participants cautioned against asking digitally excluded individuals to
do too much, as they perceived a risk of overburdening them. An alternative approach suggested by one
participant was to speak to “people on the ground [e.g., VCSE staff who] have a really good qualitative
understanding that what they 'rve doing is helping” (P9 Academic), and to avoid the use of quantitative
approaches as he felt this would not provide an holistic evaluation of the strategy and instead “what you
end up doing is measuring how many laptops you 've handed out to gather dust in someone's cupboard”

(P9 Academic).

One participant highlighted how limited resources available to deliver digital inclusion strategies is a
major challenge to evaluating these strategies. Organisations often have to prioritise obtaining enough
repurposed devices and/or staff to provide digital skills support to under-served groups, over conducting
any evaluation of the strategy: “resources are limited and you know they cannot spend a lot time

evaluating things [digital inclusion strategies] when they need to be giving devices” (P10 Public health

agency).

7.3.4.2 Unintended consequences of improving digital inclusion

Participants described organisational concerns that were often raised by decision makers, and they had
to navigate to gain approvals to implement the delivery of repurposed devices to under-served digitally
excluded groups. These concerns centred around the unintended harms that the introduction of an
internet enable device may have on an individual’s mental wellbeing. One participant who worked for
a health-related network organisation described an example of providing a DHT to a diabetic patient
which monitored their blood glucose levels every minute can overwhelm the patient with too much
information about their health: “it's very intense using diabetes technology. You get a lot of data, the
sensors are reading the blood glucose like every minute, [...] it's overwhelming. [...Jit can lead to health
burnout, but it can also lead to mental health issues” (P6 Health-related network organisation). Another
participant who had previously collaborated with addiction support services also mentioned how an
individual’s existing mental health may be harmed by providing access to an internet enabled device

which may allow access to sites they are not allowed access to (e.g., gambling websites), and explained
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how addiction services “have to be very careful to make sure that they re not encouraging things that
could be detrimental to people, such as providing access to the internet, and therefore online gambling”
(P7 Digital transformation consultancy group). Despite these concerns, all participants agreed that
individuals who received repurposed internet enabled devices should be able to use them for legal non-
healthcare related things that do not cause harm to themselves or others, e.g., using social media to
communicate with family and friends; “if you're giving somebody a mobile phone, you can't then expect

them not to use it for other [non-healthcare related] things” (P6 Health-related network organisation).

7.3.4.3 Awareness of digital inclusion support amongst under-served

communities

Participants involved in providing educational digital skills services, repurposed devices and/or pre-
paid SIM cards to under-served digitally excluded communities often reflected on the lower-than-
expected uptake of these services amongst under-served groups. Some participants highlighted how this
may be due to a lack of awareness of how the digital inclusion services (e.g., educational digital skills
support, free devices and SIM cards) can benefit them in terms of access to healthcare, and how more
needs to be done to advertise “those real-world impacts and the real-world benefit [DHTs can provide]
to them” (P14 Local Authority), such as using the NHS app to order-repeat prescriptions. One
participant highlighted another potential contributing factor to the lower-than-expected uptake,
describing how attending educational digital skills support services may not be a priority for some
individuals from under-served groups as their focus may be on maintaining their basic needs, such as
access to food, water and shelter: “so many other things that they need to think about to be in a position
where they can go, right I can think about that [using technology] now. [...] It’s just nowhere near the
top of their priority list” (P7 Digital transformation consultancy group). A healthcare professional also
mentioned how there is little awareness amongst under-served communities of the digital inclusion
support available, as it was common for her patients struggling to access internet connectivity to
mention how they “don t think that theres anything that we can offer them [to support their access to

the internet] ” (P16 Healthcare professional).
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A wide range of approaches were used by participants to raise awareness of available digital inclusion
support, with some being more effective than others. One participant reflected on the ineffectiveness of
using digital online advertising approaches (e.g., a post on social media) to directly target individuals
who may need educational digital skills support, as “the people that wanted the help were the people
that weren t online. [...] So, it was hard to actually find the people [who were digitally excluded]” (P11
Local authority). This participant also described using a different approach (e.g., posting leaflets to
households in the local area) and the low number of people who signed up for educational digital skills
services: “a leaflet drop [...] it went to like thousands and thousands of houses. And I think we had
three people sign up [for his digital skills class through this approach]” (P11 Local authority). He
perceived the most effective approach to raise awareness of the service and get more people attending
his educational digital skills services was to collaborate with different organisations within the local
area, such as community hubs ran by the local council that provides various support services to local
residence (e.g., employability skills), where staff at such organisations would signpost those struggling

with digital skills to his educational digital skills services.

“One of the main ways 1 get people now is referrals from that [community hub]. So, people will
go in [the community hub] and ask about, help with employability and the employment team
there will see how their IT skills are and if they need a bit of support with IT, [...] they’ll then
forward on the [contact] details [of the resident with low digital literacy skills] to me” (P11

Local authority).

Once the digitally excluded community has been identified “word of mouth [was an effective
advertising approach]” (P11 Local authority). Advertising digitally inclusive strategies through mass
media sources and posters in public areas was also discussed by a few stakeholders, who recommended
that particular care should be given to the wording and framing of these advertisements to avoid

contributing to ageist stereotypes:
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“Its almost like a self-fulfilling prophecy that they [older adults] were limiting themselves
because of that more dominant narrative. [...] “The Daily Mail says I can't use tech, so

obviously I can't. It'’s too complicated for me because I'm over 50" (P13 Academia).

Figure 10: Summary of the key themes and subthemes identified in Study 2
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7.4 Chapter summary

This chapter provided stakeholders’ insights into the feasibility of implementing strategies that are
currently being put into practice, those suggested by individuals from under-served groups in Chapter
6 and the wider literature (Chapter 4). This included discussions regarding the need to consider digitally
inclusive design principles when designing and developing DHTs, the importance of cross
organisational collaboration as well as the barriers that may hinder collaboration, and the unique
facilitators and barriers to implementing specific strategies to support digital inclusion within

healthcare. This chapter also discussed the factors that affected the adoption of such digital inclusion
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practises within healthcare, such as healthcare professionals and healthcare decision makers perceived
value of digital inclusion strategies, concerns regarding the unintended consequences of providing
access to internet enabled devices and DHTs, and the public awareness of the digital inclusion support

available.

The next chapter discusses the key findings of this PhD project (Chapters 3, 4, 6 and 7) within the
context of the wider literature and outlines a set of eight practical recommendations that a variety of
stakeholders, such as researchers, VCSE organisations, regulatory bodies and healthcare professionals,
can use to advance digital health equity for under-served groups at risk of digital exclusion. The
strengths and weaknesses of this PhD project are also described, followed by reflections on how the
researchers’ characteristics may have influenced the project, and the strategies used to minimise such
influences. The researcher ends the final chapter with suggested areas for future research, and a

concluding statement summarising this PhD programme of work.
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Chapter 8: Discussion and
recommendations to advance digital
health equity

8.1 Introduction

The aim of this PhD programme of work was to identify those most at risk of digital exclusion within
healthcare and qualitatively explore strategies to promote digital health equity. To fulfil this aim, the
researcher conducted a scoping review to identify the sociodemographic factors that could put an
individual at risk of digital exclusion within healthcare (Chapter 3). These factors were compiled into
six groups to form the CLEARS (Cultural factors, Limiting conditions (visual and/or hearing
impairments), low Educational attainment, area of Residence (rural, deprived or homeless), low
Socioeconomic status) framework, which also acknowledged the role of intersectionality in
exacerbating digital exclusion. To provide an understanding of the key strategies currently used to
promote digital inclusion amongst CLEARS groups, the researcher then conducted a systematic review
and narrative synthesis of 10 qualitative studies exploring digital inclusion strategies (Chapter 4). This
review highlighted the importance of using user-friendly designs, implementing a supportive
infrastructure (e.g., providing free devices, free connectivity, and non-digital access routes to
healthcare), and providing digital educational support. However, the feasibility of implementing these
strategies in different contexts (i.e., social situations) was unclear and whether more work was needed

to adjust or improve them.

To address this knowledge gap, the researcher sought the perspectives of individuals who represent the
CLEARS groups on these specific digital inclusion strategies (Chapter 5-6). However, there are
recognised challenges to the recruitment of under-served groups into research due to various individual
(e.g., lack of trust in researchers) and system level (e.g., ethical procedures) barriers. To overcome these
barriers, the researcher used an inclusive multistep community engagement recruitment approach,
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which emphasised building rapport with gatekeepers and potential participants (Chapter 5). This
supported recruitment of 29 participants into a qualitative study (Chapter 6), with 28 participants
representing at least two CLEARS groups. The qualitative study used interviews and focus groups to
explore participants’ experiences of digital exclusion within healthcare, and their perspectives of
strategies to support digital inclusion. Four key themes were identified and described in detail in Chapter
6. The first theme, accessing healthcare services exclusively via digital means, discussed the challenges
participants experienced when healthcare services was only accessible via digital routes (e.g., only
being able to book a GP appointment via an online booking system or phone call). Participants felt
healthcare providers should provide benefits (e.g., free devices or connectivity via pre-paid SIM cards)
and ensure a non-digital option is always available to support their inclusion. The second theme
describes the challenges under-served groups experienced when using DHTs, such as struggling to
navigate health related apps and websites, and the barriers presented by security features (e.g., recalling
passwords to log in to online health accounts). To aid the use of DHTs to access healthcare services, the
third theme (accessing educational support) revealed how many participants relied on their close social
networks (e.g., family, friends, neighbours) to complete health related digital tasks, which had the
potential to contribute to other issues, such as controlling behaviours from partners. Participants who
attended educational digital skills classes within their local community found the tailored classes useful
but reflected on the lack of awareness of this available support within their community. Finally, the
researcher highlighted a theme around participants perceived usefulness of DHTs. Having positive prior
experiences using DHTs increased motivation to use DHTs in the future, however many participants
had concerns regarding the usefulness of current technologies (e.g., video consultations) to support

physical medical examinations.

A further qualitative study was then conducted to gain further insight into the wider societal context
(e.g., organisational and community levels, and political and regulatory aspects), that may influence the
feasibility of implementing digital inclusion strategies. The researcher interviewed 17 stakeholders
including commissioners of healthcare services, digital transformation experts and VCSE organisations

(Chapter 7). Interviews explored their professional experiences and perspectives towards implementing

133



various digital inclusion strategies. Four key themes were identified. The first highlighted the
importance of following key design principles, which included: involving end-users in the design and
development process of DHTs and healthcare systems, ensuring registration and login processes are
user friendly, considering the technical capability (e.g., operating systems) of a device needed to support
the use of a DHT, and ensuring digital healthcare systems are standardised and non-digital access routes
are always available. Secondly the researcher identified the benefits of building a supportive system
network across different healthcare organisations and third-party sectors. This helped to ensure enough
resources (e.g., devices and staff) were available to deliver digital inclusion support to under-served
communities. The third theme described key practical considerations when delivering digital inclusion
support, such as implementing risk mitigation strategies to protect patient data if a provided device was
stolen/lost. The final theme revealed the challenges of adopting digital inclusion strategies into practice,

such as the barriers to demonstrating the impact and benefit of digital inclusion support services.

In this final chapter, the researcher describes the main findings of this PhD project within the context
of the wider literature. The researcher then outlines a set of practical recommendations that various
stakeholders (e.g., researchers, healthcare decision makers, policymakers etc.) could implement to help
support digital health equity at the population (e.g., policies), community (e.g., providing resources to
specific areas to develop infrastructure) and individual level (e.g., enhancing digital skills). The
strengths and weaknesses of this project are also described, followed by reflections on how the
researcher’s own characteristics may have influenced the project and how this was addressed. Finally,

the researcher provides several suggestions for future research.

8.2 Main findingsin the context of the wider literature

The systematic review and two qualitative studies conducted as part of this PhD project highlighted five
key strategies to promote digital health equity. Three strategies centred around direct support to under-
served groups, such as: (1) providing educational digital skills to support independent use of DHTSs, (2)

providing resources to support under-served groups overcome the potential physical barriers relating to
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accessing DHTs and connectivity (e.g., purchasing compatible devices), and (3) using non-digital
advertising techniques to raise awareness of the support that was available. The remaining two strategies
centred around organisational level approaches to indirectly support under-served groups, such as: (4)
involving under-served groups in the design and development of DHTs and digital health services to
ensure their needs are considered and accommodated for, and (5) using evaluation tools to help
demonstrate the benefits of adopting digital inclusion strategies into practice to gain the approvals of
decision makers (e.g., integrated care boards or funding bodies). These five key strategies to promote

digital health equity are described in turn below with further context from the wider literature.

8.2.1 Educational digital skills support

Educational digital skills support was identified throughout this PhD project as an important approach
to support under-served digitally excluded groups improve their digital literacy skills and confidence in
using DHTs. Various approaches to deliver digital skills support was discussed, including an
individuals’ close social network (e.g., family, friends, neighbours), healthcare professionals, or VCSE

organisations at local community centres.

8.2.1.1 Support from close social networks

This PhD project found educational digital skills support delivered via an individual’s close social
network to be commonly used across all CLEARS groups. However, under-served groups, particularly
older adults and culturally diverse groups, often experienced family members or friends ‘doing’ the
digital health-related task for them, instead of teaching them, thus preventing the individual from
learning how to do the task independently and reinforced their continued dependence on others (Chapter
3 and 5). The wider literature suggests family members often find it easier and quicker to ‘do’ the task
instead of teaching older relatives, and quickly become impatient and frustrated if they do try to teach
their relatives how to use technology, resulting in behaviours such as using condescending language
that can make older adults feel stupid and diminishes their digital self-efficacy (an individuals perceived
ability to successfully complete a digital task independently).*> This reliance on family and friends to

complete digital tasks resulted in under-served participants in this PhD project feeling like a burden on
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others, feeling embarrassed as they had to share personal health information with others to complete
health-related digital tasks (Chapter 6), and/or feeling helpless as their reliance on others reaffirmed

how they were unable to do something independently (Chapter 4).

Ethnically diverse women from a low socioeconomic status, low educational attainment and/or seeking
asylum also experienced controlling behaviours when receiving digital skills support from their partners
(e.g., refusing to teach them how to do the task or not letting them seek educational digital skills support
elsewhere) (Chapter 6). Such behaviour may have been influenced by cultural factors as some cultures
hold social norms that confer control of technology to men and limit women’s opportunity to learn, use
and benefit from technology.**® However, as the participants who described such behaviours from their
partners were recruited from the Angelou centre (an organisation supporting excluded communities of
women such as domestic abuse victims), there is likely an element of technology-facilitated domestic
abuse (the use of digital technologies to threaten, harass, control, or punish an individual).?*”
Technology-facilitated domestic abuse can further exacerbate digital exclusion within healthcare as it
removes an individuals’ independence, choice and control over the DHTs they can access and use.®*®
Research has found this can reduce engagement and utilisation of DHTSs, such as a digital maternity
app.?* However, very little research has been conducted to explore all the unique barriers domestic
abuse victims experience regarding digital exclusion within healthcare (no articles identified in the
scoping review focused on those most at risk of digital exclusion within healthcare discussed domestic
abuse (Chapter 3)). Nor has there been any research exploring appropriate, effective digital inclusion

strategies to support digital health equity amongst domestic abuse victims.

8.2.1.2 Support from healthcare professionals

Some culturally diverse groups living in deprived areas tried to obtain educational digital skills support
from healthcare professionals, including non-emergency operators (e.g., 111 health advisors) and
primary care staff with patient facing roles (Chapter 6). However, some healthcare professionals did not
know how to use their DHT or feel confident using it, so were not able to provide support to a patient

(Chapters 6 and 7). Some stakeholders and under-served participants suggested providing all healthcare
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professionals with digital skills training to help them provide support when a patient asked for help
(Chapter 6 and 7). Such training has been suggested in the wider literature to increase healthcare
professional’s self-efficacy when using DHTs.®” However, digital skills training for healthcare
professionals is not always freely available. For example, a recent study conducted in Spain found
59.82% (n=972) of healthcare professionals (physicians and nurses) surveyed had not received any
digital skills training from their workplace, and nearly a third (32.62%, n=427) paid to receive their
own training from a third party organisation.*>" This demonstrates how some healthcare professionals
are highly interested in receiving digital skills training, but healthcare organisations are failing to meet
the needs of their professionals.*>” The availability of digital skills training from healthcare
organisations has been suggested to be affected by a countries policies and national strategies.?>? A
study conducted by Kaihlanen et al.**® used primary data collected via surveys and secondary data
from published journal articles and policy documents to map how digital skills training for healthcare
professionals was organised and implemented in 25 EU (European Union) countries. They found
countries with well-defined national strategies regarding digital skills training for healthcare
professionals had executed more comprehensive digital skills training strategies, covering specialised
training and mandatory continuing education, compared to countries lacking such systematic
coordination.®®” Therefore, governments, policy makers and local authorities must design and
implement national strategies that promote and support the delivery of mandatory digital skills training
for healthcare professionals via healthcare organisations to help them provide support and guidance to

patients using DHTs.

Another barrier preventing healthcare professionals from giving educational digital skills support to
under-served digitally excluded groups is the limited time they have during a standard consultation (in
the UK this is 10 minutes).*>® Although the NHS has produced a recommendation that primary care
general practices should provide additional time to support patients struggling to use DHTs, the
guideline document that states this recommendation, titled ‘Supporting digital inclusion in general
practice: 10 top tips’, does not provide any practical guidance on how to do this alongside their busy

work schedules and operating hours of the practise.®? To reduce the burden on healthcare professionals,
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this PhD project (Chapter 6 and 7) and the Good Things Foundation,®*¥ suggest creating user guides
(e.g., printable guides, video tutorials) that can be given to patients for them to follow in their own time.
It is important that this information is available in different languages, and accessible in both a non-
digital paper format and digitally within health-related apps and websites to accommodate for individual
differences (e.g., those who are not fluent in English, and differences in preferences for following

guidance online or offline) (Chapter 6).

8.2.1.3 Support from VCSE organisations

Under-served participants in this PhD project advocated for tailored educational digital skills support
from VCSE organisations at local community centres (Chapter 6). Those who had attended such support
reflected on how attending one to one or small group in-person digital skills classes tailored to their
individual needs (e.g., existing digital skills) and interests (e.g., what they wanted to use technology for,
and the technologies they wanted to be able to use), helped to reduce their digital anxiety, increase their
confidence and improve their perceived digital literacy skills. These findings were consistent with those
in the wider literature, which suggests educational digital skills support from VCSE organisations in
community spaces, designed around personalised regular support and trusting relationships with staff
members, is necessary to support the inclusion of older adults, those with low educational attainment
and low socioeconomic status.*>> The Good Things Foundation report titled ‘Basic Digital Skills:
Expert Overview’ also highlighted the importance of delivering such support in an informal manner
(e.g., a relaxed atmosphere without the use of any formal assessments or assignments to test learning),
to support those with poor past experiences of educational systems and/or lack confidence to learn how
to use technologies.*® However, the researcher found that not all under-served groups were able to
access and benefit from the support offered by VCSE organisations. For example, a stakeholder
interviewed in this PhD project reflected on the challenges of supporting an individual who was not
fluent in English, when none of the staff at the community centre spoke the individual’s native language;
this made it difficult to communicate with the individual and guide them on how to use a device (Chapter
7). The Good Things Foundation have recognised the challenge that language barriers can pose to VCSE

organisations providing digital skills support, and how such barriers can further disadvantage culturally
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diverse under-served groups from developing their digital skills.*>” As such, they developed a set of
recommendations to support digital inclusion of adults with low English language skills, which were
based on insights from VCSE staff delivering educational digital skills support, commissioners and
policy makers.*>? These recommendations endorse the use of pictures, emojis and icons to facilitate
communication and learning, for example using a thumbs up emoji to indicate the correct way of doing
a digital task, and using screenshots when developing handouts to support learning outside the
educational digital skills session.®” Such a picture heavy approach will also support those who are
illiterate, as demonstrated in an ethnographic study conducted with three communities of illiterate
domestic labourers in India.*®® This study found all communities involved preferred text-free
instructions guiding users on how to navigate a prototype digital app, and supported them in using

features on the app.®*®

Furthermore, those residing in rural areas are likely to struggle with accessing educational digital skills
support from local VCSE organisations, as the Good Things Foundation map of local Digital Inclusion
Hubs (community centres offering free educational digital skills support) in the UK showed a
concentration of hubs in urban areas, with very few scattered across rural areas.>> Providing digital
skills support in rural areas is often challenging due to various barriers. These barriers include: poor
internet access making it difficult and frustrating to guide individuals on how to use online content (e.g.,
how to navigate websites or download an app), difficulties in identifying and advertising services to
digitally excluded individuals who may be spread across a large geographical area, and the lack of
affordable public transport to attract residence in remote rural areas to attend support services.**® The
Good Things Foundation guidance for VCSE organisations supporting residence in rural areas
recommends carefully considering the venue to host digital support services as this may help overcome
travel and connectivity barriers associated with rural areas, for example using village halls, cafes and

public houses which offer free Wi-Fi, free car parking and/or good public transport links.6"

Under-served groups and stakeholders who participated in this PhD project called for more UK
government funding to promote the accessibility of educational digital skills support from VCSE

organisations, particularly for those living in rural areas and those who are not fluent in English (Chapter
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6 and 7). These funds could be used by VCSE organisations to hire staff who speak different languages,
support existing staff learn a new language, hire translators, develop picture heavy learning materials,
as well as expanding their services to venues in rural areas with free Wi-Fi, free car parking and/or
affordable transport links. The UK government’s latest ‘Digital Inclusion Action Plan’ published in
February 2025, suggests VCSE organisations will be able to access government funding to support the
provision of these educational digital skills services in the coming years through the new Digital
Inclusion Innovation Fund.?%? This fund has been designed to support local initiatives to meet the
specific and diverse digital related needs of local communities.?*® However, further details of the
Digital Inclusion Innovation Fund, such as how much money VCSE organisations can receive, exactly
what the funds can or cannot be used for, or the time frame over which the VCSE organisations will

receive funding, have yet to be released.

8.2.2 Providing devices and connectivity

Providing devices and connectivity (e.g., pre-paid SIM cards) to support individuals from under-served
groups to overcome financial barriers associated with accessing DHTs, was a key digital inclusion
strategy discussed in both the systematic review and qualitative studies conducted as part of this PhD
programme of work. However, various organisational level challenges made this strategy difficult to
implement, such as obtaining enough resources (e.g., staff, devices, SIM cards etc.) through cross-
organisational collaboration, and mitigating concerns of the potential unintended consequences of

providing access to an internet enabled device (Chapter 7).

8.2.2.1 Cross-organisational collaboration

Stakeholders who participated in the researcher’s qualitative study stressed the importance of
collaboration between organisations, including healthcare providers, local authorities, community
groups and technology companies, to obtain enough compatible hardware (e.g., devices and/or SIM
cards) and technical skills to fix broken devices and wipe data from pre-used devices (Chapter 7).

Despite cross-organisational collaboration being promoted by both the NHS and the Good Things
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Foundation,®%8%263 they provide no guidance on how to navigate the challenges that may emerge.
Challenges often occur when building working relationships with organisations, as successful
relationships are dependent upon interactions with individuals working within the organisation,®*» but
it can be hard to identify key contacts at big organisations, such as NHS trusts (Chapter 7), and gaining
interest and engagement with already over-burdened healthcare staff can be difficult.?*¥ A second
challenge centres around the need to navigate the working practices of different organisations. This
includes having to identify different audit times to propose the idea of the organisation donating devices
instead of recycling them, and a professional culture of smaller VCSE organisations needing to adhere
to bigger organisations (e.g., the NHS) bureaucracy, which in itself was challenging as the VCSE
organisation may not have the resources (monetary or staff) to do so (Chapter 7). Such organisational
challenges have been shown to hinder collaboration between primary care and Public Health
organisations in the US.?* A qualitative study conducted by Pratt et al.?*> found primary care
practitioners (n=12) and key informants from a public health organisation (n=40) were unsure how to
initiate or achieve feasible collaboration with each other that was in line with both organisations
policies, democracy and resources (e.g., funding) available. A third challenge highlighted in the wider
literature centres around financial funding.?*¥ Short-term funding grants often given to collaborative
projects hinder the feasibility of long-term collaborations, as key contacts who have developed
relationships with organisations have to be let go when the funding runs out, and the lack of longevity
of a project limits the opportunity to evaluate and demonstrate impact to obtain further funding and

build trust within communities.?¢*

Prior research suggests collaborating organisations should work together to design tailored agreed
working practices for each collaborative project which considers the economic context of all
organisations involved to foster collaborative relationships.?%¢26” This may overcome barriers
associated with relationship building as key contacts can be clearly identified for each aspect of a project
during the development of working agreements, and mitigate system level challenges as there is a
mutual awareness of other organisations practises and resources.?¢¢2%”) Further research is needed to

assess the impact and feasibility of this approach.
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8.2.2.2 Mitigating concerns around potential unintended consequences

Stakeholders often reflected on the concerns raised by decision makers at various organisations around
the potential unintended consequences of providing certain groups, for example, those with mental
health conditions, with internet enabled devices and connectivity. They felt that unrestricted internet
access could negatively impact their well-being by, for example, facilitating access to online gambling
websites for an individual who may have been previously addicted to gambling (Chapter 7). The wider
literature also highlights the problems that may arise with overuse of the internet, such as higher levels
of depressive symptoms, anxiety and loneliness.*® Furthermore, excessive screen time (spending more
than five hours per day on a digital device) has been found to increase suicidal thoughts or actions in
young adults and negatively impact sleep, leading to sleep deprivation, exacerbating depression and
other mood disorders.®%*2’? While these concerns regarding an individual’s mental health are valid,
restricting access to connectivity and devices for individuals with mental health conditions may
reinforce existing digital exclusion amongst individuals from under-served groups, such as those on a
low socioeconomic status and homeless individuals, as they are also likely to experience mental health
problems.?"*72 A more nuanced approach, that balances safeguarding against potential harms while
ensuring equitable access to devices and connectivity, may be necessary to support those at risk of
digital exclusion. One solution discussed amongst stakeholders was to limit the use of the internet-
enabled device to an intended purpose (e.g., only used to access a health-related app), mitigating the
risk of any potential inappropriate use of a device (e.g., to access gambling sites) (Chapter 7). Many
stakeholders strongly opposed this idea, suggesting that an individual should also be able to use the
device for everyday activities (e.g., using social media to communicate with family and friends) which
could have positive outcomes for these individuals (Chapter 7). Previous literature relating to poverty,
provides support for this ‘use for any purpose’ approach, as poverty is often associated with an inability
to follow common norms of living.?’® Furthermore, access to social media and other online
communication platforms can provide individuals with mental health conditions access to online peer
support networks which can increase social connectedness and empowerment during recovery/

treatment.?’? To balance this ‘use for any purpose’ approach with organisations’ safety concerns,
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stakeholders in the researcher’s qualitative study discussed how they designed and implemented their
own safeguarding procedures (Chapter 7). This included the use of software that enabled an individual’s
data to be remotely wiped from a device, if the device was reported as lost or stolen. Stakeholders also
assessed an individual’s request for a replacement device (when a device is reported as damaged) on a
case-by-case bases to ensure those who may be accident prone, due to physical disability for example,
were not disproportionately excluded from receiving support if the device unintentionally breaks. For
example, those with arthritis have reduced grip strength and reduced fine motor skills,*’> increasing
the likelihood of accidental device breakage due to difficulties holding handheld devices. Currently,
there are no guidelines or standards from the Good Things Foundation, NHS or government
organisations that would help guide stakeholders in the development of appropriate risk mitigation plans

that support the inclusion of all individuals whilst mitigating potential unintended consequences.

8.2.3 Raising awareness of digital inclusion support in communities

This PhD programme of work revealed that many individuals from under-served groups did not know
where to seek digital inclusion support other than their close social network (Chapters 4, 6 and 7), and
highlighted how more needs to be done to raise awareness of the digital inclusion support services (e.g.,
educational digital skills services or services providing devices and/or connectivity) available in local
communities. To raise awareness, a combination of approaches need to be implemented, including
tailored public facing advertising and signposting from healthcare providers to VCSE organisations

offering digital inclusion support. Each approach is described in turn below.

8.2.3.1 Tailored public facing advertising

To design a tailored public facing advertisement of digital inclusion support services available in local
communities, the nuances of different social contexts of individuals from under-served digitally
excluded communities must be considered. This includes where individuals from these communities
are likely to meet, for example, advertising digital inclusion support on public transport, in schools,

and/or places of worship (Chapter 6). The wider literature also highlights the need to examine the
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diversity of people who meet in public places.?’¢2"7-?’® For example, homeless women are less likely
to attend homeless shelters compared to men, as they may have been previously victimised by men and
do not feel comfortable in a shelter with men.?’627727® Therefore, to reach these specific individuals,
domestic abuse shelters may need to be considered as places of advertising alongside homeless shelters.
Furthermore, the content in advertisements (e.g., the information it contains, framing of the message,
and imagery) must also be carefully considered. It is important the advert contains real-life examples
of the benefits of DHTs that resonate with the community to raise awareness of the benefits DHTs can
provide, to inspire and motivate people to engage with digital inclusion support services.?’ The content
must also be presented in a way that mitigates any chance of reinforcing stereotypes (e.g., older adults
are too old to learn), stigmatisation or racism (Chapter 7). Previous health campaigns addressing various
issues, including HIV/AIDS, domestic violence, and obesity, shed light on the importance of avoiding
the use of negatively framed messages (emphasising the potential losses or negative consequences of a
particular action), as campaigns disseminating negatively framed health messages and feature under-
served groups can reinforce racial, ethnic and sexual discrimination and/or stigmatisation.®®” The wider
literature also suggests positive message framing is perceived as more informative, especially amongst
older adults,®®" and can be more persuasive in generating interest in participating in activities being
advertised compared to negatively framed messages.®*? To facilitate the tailoring of advertisements of
digital inclusion support (in terms of the content used and places of advertising) to different
communities, research conducted with three under-served Bristol-based community organisations
exploring inclusive approaches to involve community groups in health research, recommended co-

producing the advert with the target population to ensure it meets their needs.?¥

8.2.3.2 Signposting from healthcare providers to VCSE organisations

To be able to signpost digitally excluded individuals to VCSE organisations delivering digital inclusion
support, these individuals must first be identified. The CLEARS framework developed in this PhD
project (Chapter 3) may prove to be useful here. It could be used by various stakeholders, such as policy-
makers, healthcare and VCSE organisations, to conduct population risk stratification to identify

geographic areas and/or cohorts of patients most at risk of digital exclusion and inform decision making
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in regards to digital inclusion support services. The NHS promotes the use of such an approach in their
inclusive digital healthcare framework,? which describes a case study of a heatmapping tool which
identifies areas within the Cheshire and Merseyside region that are likely to be digitally excluded to
help identify areas that would benefit the most from digital inclusion support.®%80-284285) The
heatmapping tool was co-produced by Cheshire and Merseyside Integrated Care Board, Cheshire and
Merseyside Health and Care Partnership and Thrive by Design (an organisation supporting healthcare
providers co-design digital services with the public).280.284285 They used publicly available and
practise site local data-sets on common factors associated with digital exclusion (e.g., income and older
age) to predict the likelihood of digital exclusion within an area in order to develop the heatmapping
t00].G280.284285) Similar heatmaps have been replicated by various local authorities for different
geographic regions within the UK, such as Lincolnshire County Council who developed a heatmapping
tool spanning the Lincolnshire region,?*® and the Greater Manchester Combined Authority developed
a heatmap for the whole UK.?*” However, these heatmaps lack standardisation in terms of the metrics
used to predict the likelihood of digital exclusion within an area. For example, the Lincolnshire heatmap
considers digital engagement (in terms of using technology to communicate (e.g., social media use))
within an area based on Experian Mosaic indicators (data gathered by Expedia to help businesses
understand a particular regions’ population) to predict the likelihood of digital exclusion,®%¢2%® whilst
the Cheshire and Merseyside heatmap considers rates of health disparity and disability within an area
based on healthcare practise site’s local data sets.?**%5) Without a standardised method of developing
these heatmapping tools, it is difficult for healthcare organisations and government bodies to use them
to compare and contrast regional areas at a national level to identify regions most in need of additional
resources to support digital inclusion. An alternative solution suggested by stakeholders in this PhD
project (Chapter 7) was to explore the patient’s desire to use DHTSs, confidence in using technologies
and their access to compatible devices during their healthcare consultation. This would help identify
those who may need additional digital inclusion support. This individual level approach may be useful
to use alongside the heatmap approach to identify those at risk and allow decision makers (e.g., ICB) to

direct additional resources to those areas and individuals who are most in need.
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Another key element of signposting digitally excluded individuals from healthcare providers to VCSE
organisations is maintaining an accurate record of the digital inclusion support services provided by
local VCSE organisations including relevant contact details for the service. Maintaining an accurate
record helps to mitigate referring an individual to a support service which may no longer be running.
Social prescribers who work within healthcare organisations, such as GP practices, are typically a non-
clinically trained healthcare professional who acts as a communication link between healthcare and
local community services, and connects patients to non-clinical social services (e.g., a recommendation
to attend local walking groups) to help improve their health and wellbeing.?®*” Social prescribers hold
local knowledge of available community services and relevant contact information for local VCSE
organisations,®®” thus the NHS have suggested them as a possible option to facilitate the signposting of
digital excluded individuals to digital support services.*” However, the Good Things Foundation shared
their concerns about using social prescribing to connect healthcare with local VCSE organisations that
provide digital inclusion support, including some geographic areas not being very advanced in social
prescribing leading to unclear referral routes.*” Alternatively, or in combination with social
prescribing, digital champions could also help connect patients to local digital inclusion support
services. Digital champions are dedicated NHS staff and/or volunteers who currently signpost digitally
excluded individuals to digital inclusion support, and advise colleagues on how best to use and promote
DHTs within their scope of practice.?*!-*» Digital champions were first introduced in the NHS in 2013
with the start of the Widening Digital Participation (WDP) programme which aimed to improve digital
access and inclusion for all.?*® Since 2019, digital champions are required to complete the digital
champions training programme to support the standardising of digital champions within
healthcare.?>*¥ However, there are currently no estimates available regarding how many digital
champions are in place at NHS sites or which regions have them. There has also yet to be an evaluation
to assess the impact digital champions are having on NHS patients. Although a recent systematic review
exploring the role of digital champions supporting the implementation of new technologies in healthcare
systems across different countries (including US, Australia, Canada, Norway, England, Ireland and
Malaysia), found champions with experience within a healthcare organisation (e.g., not volunteers or

newly graduated health professionals) who were provided with clear mandated, dedicated time, and
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training could significantly contribute to their colleagues’ digital competences with DHTs.?*) There are
also similarities between digital champions and carer champions, who are members of staff acting as a
key contact for carer information for the team where they work, and ensuring caregivers voices are
heard.®? Carer champions have been implemented across the NHS since the introduction of the
Triangle of Care Guide in 2010.°® They are now considered by the NHS to be “vital” to the successful
implementation of, and adherence to care standards, best practice, and carer legislation, and signposting
carers to local carer services and events.*®® There is therefore hope that digital champions could
advance digital health equity by raising awareness of digital inclusion support amongst under-served

groups via signposting, as well as supporting healthcare staff confidently use DHTs.

8.2.4 Involving under-served groups in the design and development of

DHT

Involving individuals from under-served digitally excluded groups at the early stages of the design and
development of digital healthcare systems and DHTs was highlighted throughout this PhD project as a
useful approach to ensuring healthcare systems and DHTs meets their needs. The researcher first
describes the importance of involving under-served digitally excluded groups in digital healthcare

systems, followed by the importance of involving them in DHTs.

8.2.4.1 Digital healthcare systems

Many individuals from under-served groups in this PhD project provided examples of healthcare
services that could only be accessed via digital means. This created barriers for them, including an
inability to confirm upcoming hospital appointments (which could only be confirmed via a weblink sent
via SMS message) (Chapter 6). The researcher’s findings suggest that digital healthcare should be
provided as a choice, not instead of more traditional face-to-face in-person services, to support the
inclusion of digitally excluded individuals. This finding is echoed in policy documents produced by
Healthwatch, an organisation which voices the concerns and experiences of healthcare users to improve

healthcare services. In their 2021 report on local experiences of digital health and care services in
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Suffolk and North East Essex, they found healthcare users and healthcare professionals expressed the
view that digital access to healthcare must remain a choice to support users who lack confidence in
using digital technologies, have poor digital literacy skills, prefer face-to-face communication, or do
not want to be forced to use digital technology.?*> Furthermore, The Kings Fund, an independent think
tank working to improve health and care in England, also produced a policy briefing document in 2023,
titled ‘Ensuring digitally enabled health care is equitable and effective for all’, which called for national
policies to ensure both digital and non-digital healthcare services are available to all to reduce
inequities.*® The NHS has recently recognised the importance of delivering digital health services
alongside non-digital services to balance the needs of those who are digitally excluded.®? However,
there has yet to be any evaluation regarding which NHS trusts provide both digital and non-digital
healthcare services, nor any assessment of the economic impact and feasibility of implementing and

maintaining two access routes to healthcare (digital and non-digital).

8.2.4.2 Accessibility of DHTs

This PhD project found various issues with the accessibility of DHTs amongst digitally excluded
groups. These challenges ranged from health-related apps (e.g., the NHS app) or websites (e.g., GP
practise websites) being hard to navigate, to security features preventing the registration of an online
account amongst those without photographic identification (e.g., asylum seekers or those on a low
socioeconomic status) (Chapter 4, 6 and 7). Various accessibility legislations and standards regarding
public facing websites, software, and security features, do exist in the UK.174181:29) For example, there
are standards in place which mandates websites and software in the public sector be ‘perceivable,
operable, understandable and robust’ to ensure that those with visual and hearing impairments, low
reading ability (reading age of 9) and/or those who are not fluent in English can access and understand
the information provided.!”® The UK government also promote ‘secure by design principles’ which
includes conducting user involvement to mitigate users resorting to unsafe practises (e.g., writing down
passwords).'®9 Furthermore, the UK Equality Act 2010, states healthcare services cannot directly
discriminate against those who cannot afford photographic identification and/or those who are seeking

asylum.®? Despite these legislations and standards being in place, the researcher found they are often
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not adhered to, resulting in under-served digitally excluded groups experiencing various barriers using
and accessing DHTs. A possible reason for the lack of accessibility and consideration for inclusion in
DHTs could be due to the working practices of technical security developers.?*®*? The wider literature
suggests technical security developers often prioritise mitigating cybersecurity attacks and other
breaches of data, without acknowledging how the resulting system will hinder the user’s ability to
operate the system or website, resulting in systems that do not meet the user’s needs (e.g., not allowing

a user to see the password they have typed, making it hard to find a typing error). ®*%2%9

Furthermore, there has been little research exploring the needs of individuals from under-served groups
to help identify inclusive user-friendly features to inform the development of secure, inclusive and
accessible DHTs. Zhou et al conducted a study to explore user-friendly security features in health-
related apps that also reduce security and privacy concerns amongst users.®%” They found 82.1% (n=96)
of survey respondents felt user authentication (e.g., multi-authentication systems) would provide
confidence their health data will be kept confidential on a health-related app, and 43.6% (n=51) felt
regular password updates would provide this confidence.®*” However, this study only included
residence in Greater Pittsburgh (Pennsylvania, US) who were native English speakers, were well
educated, and had at least 3 years of experience in using a smartphone before the study.®°? In contrast,
the perspectives of individuals from under-served digitally excluded groups collected as part of this
PhD programme of work described how they often struggled recalling their password (Chapter 6), and
stakeholders reflected on the difficulty some under-served groups have when trying to use multi-
authentication systems (Chapter 7). The use of biometrics (e.g., recognising facial or fingerprint
features) was suggested by a few participants in this PhD programme of work to overcome issues
regarding password recall, and provide a method of authentication (Chapter 6 and 7). However, this
would exclude those who do not have access to technology with such capabilities (e.g. fingerprint
sensors, cameras for facial recognition, or a working microphone for voice recognition). There are also
growing concerns of ageist, ethnic and racial bias inbuilt into biometric algorithms due to a lack of
inclusion of data from individuals from under-served groups in the development of such

algorithms. 1302309 For example, a lack of inclusion of older adults in the development of finger
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pattern recognition software has resulted in questions regarding the effectiveness of such sensors
amongst those over 60 years old, as the sensors are less sensitive to dry, wrinkly skin, and holds the
potential to exclude older adults from services that use finger biometric authentication.®’) Facial
recognition software has been reported to contain racial and ethnic bias in the algorithm, with lower
accuracy for East Asian faces compared to Caucasian faces, due to a lack of diverse faces been used
during algorithm training.®°® Voice recognition software has also been criticized for containing racial
and ethnic bias due to a lack of representation of common phrases spoken by black African American
English individuals compared to phrases spoken by White Caucasian English speaking individuals used
when training the acoustic models.®%) Recent efforts have been made to improve inclusion of under-
served groups within digital health related research, including DHT design and development, with the
NIHR now requiring funding applications to detail how diversity, inclusion and equity (EDI) will be
implemented across the research project, from acknowledging historical and structural inequities, to
dissemination and impact, and providing justifiable costs to support inclusive research.®® Other
funding bodies, such as UK Research and Innovation, have also developed EDI strategies to promote

inclusive research.%)

8.2.5 Demonstrating the benefits of digital inclusion support services.

This PhD programme of work highlighted the importance of demonstrating the benefits of providing
digital inclusion support services. This evidence could be used to gain further approvals from healthcare
decision makers (e.g., ICBs) and funding bodies to provide resources to digital inclusion support
services (e.g., staff time, compatible devices, connectivity etc.) in the future (Chapter 7). However,
many stakeholders found it difficult to collect and provide this evidence, as they mentioned how they
were unaware of any evaluation tool that could help guide them (Chapter 7). A recent article suggested
digital inclusion support services could be assess by measuring different metrics, such as an individual’s
digital literacy (using The Digital Competence Framework for Citizen (DigComp 2.2)),°% and digital
anxiety (using Generalised Anxiety Disorder 7-item scale (GAD-7)),%” at baseline and after an

individual received support.®® Both the DigComp 2.26% and GAD-7°°? are self-assessment
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questionnaires composed of closed questions. DigComp 2.2 is a lengthy questionnaire with 5 sections
assessing different digital competencies (e.g., ability and confidence to par take in online
communication and collaboration) and a total of 257 statements describing a range of digital tasks in
which an individual will self-report if they feel confident doing such task.®° Responses indicate their
proficiency level in a particular digital competency.®%® DigComp 2.2 was created by the European
Commission to help governments understand their populations digital competency, help policy-makers
formulate policies that support digital competence building, and plan educational digital skills
initiatives to improve the digital competence of specific target groups.©®’® The GAD-7 is a short 7 item
Likert scale which individuals indicate how often they experience a particular feeling (e.g., Feeling
nervous, anxious, or on edge, or not being able to stop or control worrying) on a scale of ‘not at all’ to
‘nearly every day.®”” The GAD-7 is a valid and efficient tool for screening and assessing severity of
anxiety,®%® and commonly used in the NHS to measure self-reported symptoms of anxiety.**” However,
some stakeholders were concerned a questionnaire would be inappropriate to evaluate the benefit of
digital inclusion support services as completing multiple and/or lengthy questionnaires may overburden
under-served groups (Chapter 7). To provide a more holistic evaluation of a digital inclusion support
service, one English NHS Trust (Cheshire and Merseyside) designed a Digital Inclusion Impact
Assessment tool in 2023, which provided a step-by-step approach to firstly identify any challenges
associated with digital exclusion within a specific healthcare context, and secondly determines if the
digital inclusion support is equitable and sufficiently mitigates relevant digital exclusion barriers.®%¥
The tool contains questions to assess various elements of a digital inclusion support service, such as the
involvement and engagement of relevant groups and stakeholders, risks of negative impacts, and
accessibility features.*® The developers of this tool recommended that it should be used alongside an
Equality Impact Assessment form, which helps ensure practise and services do not present barriers to
participation or disadvantage any protected sociodemographic groups.*43%) However, as many
stakeholders interviewed as part of this PhD project were unaware of any evaluation tool to guide the
evaluation of a digital inclusion support service, more needs to be done to raise awareness of the tool
and to explore stakeholders perspectives on the usefulness of the tool to evaluate digital inclusion

support services.
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8.3 Recommendations

8.3.1 Development of the recommendations

Previous recommendations to promote digital health equity in the literature published in the US have
centred around guidance for behavioural and social science researchers and/or healthcare providers with
limited insight to the facilitators and barriers to implementing digital inclusion strategies into
society.(1%311:312) Previous reviews from the US have applied the socioeconomic model (a framework
that recognises the intersection of personal, interpersonal, organisational and societal factors that shape
behaviour)®'® to inform recommendations to promote digital health equity, such as providing devices
(individual level support), education (relationship/interpersonal level support), access to connectivity /
infrastructure (community level support), and implementing policies (societal level support).G!!312 The
grey literature from the NHS and the Good Things Foundation provided recommendations to advance
digital health equity within the UK, such as introducing digital champions into all NHS sites to support
signposting to services provided in the community.®>##) However, little consideration has been given
to those individuals who belong to two or more under-served groups at risk of digital exclusion, who
are likely to face more barriers to digital inclusion due to the intersection of their demographic factors.
To develop a set of holistic recommendations to promote digital health equity for these individuals, this
PhD programme of work sought the opinions of under-served digitally excluded groups (Chapters 4
and 6), and the facilitators and barriers to adopting digital inclusion strategies into society (Chapters 4
and 7). To ensure the voices of under-served digitally excluded groups were analysed and interpreted in
a manner that accurately reflects their opinions, perspectives and views, the researcher validated the
findings. The validation involved sending a summary of the findings from the qualitative study with
individuals from under-served digitally excluded groups (Chapter 6) and the systematic review (Chapter
4) to a professional artist at an organisation called More than Minutes, to help portray these findings
through visuals. Four PPI members (on a related project, HEALTH), three under-served participants
from this PhD project (Chapter 6), and one gatekeeper provided feedback on a draft image. This

feedback was summarised into actionable edits and sent to the professional artist to produce a second
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draft. The final version of the image depicted tailored recommendations to advance digital health equity
in a lay-term friendly manner (as it was also used for public dissemination) (Figure 11). For example,
to support the inclusion of culturally diverse groups (e.g., ethnic minority groups, those who have a
religious belief and/ or English is their second language), the image highlights how digital inclusion
support should be advertised at places of worship and information (about such support and content
displayed in DHTs) should be available in different languages. All recommendations shown in the image
have been integrated with the rest of the recommendations developed as part of this PhD project (see

section 8.3.2, Table 12).
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Figure 11: A visualisation produced by More than Minutes depicting tailored recommendations to

advance digital health equity based on the perspectives of individuals from under-served groups.
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8.3.2 Key recommendations to advance digital health equity amongst

individuals from under-served digitally excluded groups

The researcher identified eight key recommendations that could support digital health equity at the

population, community and individual level. These recommendations include:

—_

Raising awareness amongst professionals of the importance of EDI in digital healthcare.

2. Identifying communities most in need of digital inclusion support.

3. Co-designing DHTs and digital health services with individuals from under-served digitally
excluded communities.

4. Embedding cross-organisational collaborations across different sectors.

5. Providing individuals with non-digital options to access healthcare.

6. Providing and/or directing individuals to various digital inclusion support services.

7. Advertising digital inclusion support using various methods to reach individuals from under-

served digitally excluded communities.

8. Evaluating digital inclusion support services.

Table 12 provides a detailed description of these recommendations in terms of which stakeholder could
help take it forward, how they could practically take action to help implement the recommendation, and

how the recommendation will likely advance digital health equity.
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Table 12: Eight key practical recommendations for stakeholders to advance digital health equity for
individuals from under-served groups experiencing digital exclusion

Recommendation Who should act? How should they take action? How will this advance digital health
equity?
Raising awareness Technology developers. | Ensure digital health related research projects and/or | Promotes population level digital

amongst professionals
of the importance of
EDI in digital

Researchers, and
healthcare decision
makers (e.g., NHS

the development of new DHTs promote inclusion of
individuals from digital exclusion groups. For
example, using an inclusive recruitment approach to

inclusion as more inclusive research
results in more generalisable and
applicable findings across diverse

healthcare. trusts Chief Digital and | obtain a diverse digitally excluded participant group populations.
Infrastructure officers/ to feedback their perspectives throughout the design
Integrated Care Boards) | and development process. Advances EDI innovation within digital
healthcare as researchers and
Funding bodies Funding bodies should require all digital health technology developers seek more
related research funding applications to consider EDI | inclusive approaches to meet funding
and digital exclusion. and ethical requirements.
Ethical panels Assess the appropriateness of existing requirements
(e.g., use of written information sheets for illegible
participants) and ensure research projects have
considered inclusive practices and additional support
for under-served participants (e.g., translation of
DHT interfaces to different languages).
Identifying Researchers, VCSE Use publicly available demographic data at a national | Promotes community level digital

communities most in
need of digital inclusion
support.

organisations, and
government bodies.

or regional level to identify where CLEARS groups
are likely to reside.

This information could be used by...

e  Researchers: explore how to tailor digital
inclusion support to the needs of the
community in that area.

Develop a standardised method of
developing and reporting heatmapping
tools identifying areas most likely to be
digitally excluded.

e  VCSE organisations: identify areas to
provide digital inclusion support.

e  Government bodies: identify areas that
require additional funds to support digital
inclusion support services, and/or
development of infrastructure (e.g.,
implementing 5G masks in rural areas).

inclusion by allowing decision makers
to identify key areas that need
additional resource (digital inclusion
support services/ infrastructure) and
researchers to explore the unique needs
of those communities.

Co-design DHTs and
digital health services
with individuals from
under-served digitally
excluded communities.

Technology developers,
researchers, and
healthcare decision
makers.

Involve individuals from under-served digitally
excluded groups in the design and development of
DHTs and digital health services to identity and
consider the needs of their communities and develop
secure user-friendly inclusive design practices. For
example, using security features that are easy to use
amongst older adults and those without photographic
identification, and ensuring a broad range of
compatibility with different operating systems and
assistive technologies.

Policy makers

Develop a digital inclusion legislation for DHTs and
digital healthcare systems to reinforce the use of
secure user-friendly inclusive design practices.

Promotes individual level digital
inclusion as co-design approaches
involving digitally excluded groups are
likely to led to more user-friendly,
inclusive and accessible DHTs and
digital health services.

At the population level, policies will
help enforce the need to co-design with
under-served digitally excluded groups.

Embedding cross-
organisational
collaborations across
different sectors.

Technology developers,
VCSE organisations,
and healthcare decision
makers.

Foster collaborative relationships between healthcare
providers and third-party organisations (e.g., VCSE
organisations, technology companies etc.) to share
best practice of how to support different digitally
excluded communities, and share resources (e.g.,
technical skill and hardware) to maximise the

Facilitates the sharing of knowledge
amongst stakeholders and maximises
the delivery of digital inclusion support
services.
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delivery of digital inclusion support to these
communities.

Providing individuals
with non-digital options
to access healthcare.

Healthcare decision
makers

Providing patients with a choice of accessing
healthcare digitally or not. Both digital and non-
digital services should be as good as each other (e.g.,
in terms of reliability/ease of use).

Policy makers

Implementing a policy which mandates healthcare
services need to provide non-digital services
alongside digital services.

Promotes population level digital
inclusion by ensuring digitally excluded
individuals who cannot access or do not
want digital inclusion support are not
excluded from healthcare services.

Providing and/or
directing individuals to
various digital inclusion
support services.

VCSE organisations

Provide digital skills support, access to devices (e.g.,
donating re-purposed devices for organisations and
the Good Things Foundation National Device Bank)
and connectivity (e.g. pre-paid SIM cards from the
Good Things Foundation National Data Bank).

Educational digital skills services should be delivered
in an informal manner, tailored to the individuals’
needs and digital abilities, and use plenty of photos to
support those with limited English proficiency.

Devices should be compatible with the DHT the
individual wants to use, and the data plan provided on
the pre-paid SIM card should be sufficient for the
intended purpose / use.

Risk mitigation and safeguarding procedures should
be designed in an equitable manner (i.e., a
sociodemographic group will not be disadvantaged
by the procedure) and shared across VCSE
organisations and partnering organisations (e.g.,
healthcare providers) to promote safe and equitable
delivery of hardware (devices/ SIM cards etc.).

Technology developers
and healthcare decision
makers

Embed user guides (e.g., printable versions/ video
tutorials) that are available in different languages on
health-related websites and apps to support those
with low digital literacy use the website/ app.

Provide mandated digital skills training to healthcare
professionals to improve their digital self-efficacy
and ability to support patients with digital queries
when possible.

Policy makers

Implement regulations on the price of technologies
and broadband to reduce financial barriers to
accessing compatible devices and connectivity.

Develop a well-defined national strategy (including
funding) to support the delivery of digital skills
training to healthcare professionals and members of
the public.

Government bodies

Provide funding grants with clear details such as how
much funding can be given to VCSE organisations
and the time frame funds can be access or used
within, to support the delivery of digital inclusion
support to various under-served digitally excluded
communities.

Promotes individual level digital
inclusion by improving an individual’s
digital literacy skills and mitigates
barriers regarding access to compatible
devices and connectivity.

Allow individuals from a low
socioeconomic status, low educational
attainment and/or seeking asylum to
access user guides on a website/app to
develop their digital literacy skills.

Tailored support can be provided to
individuals with different needs, such as
someone on a low socioeconomic status
may have good digital literacy (does not
need educational digital skills support)
but may not have the financial means to
access a compatible device, so they can
receive support by accessing devices
from VCSE organisations.

Advertising digital
inclusion support using
various methods to
reach individuals from

VCSE organisations

Careful consideration should be given to the language
used and where this information is advertised. The
advertisement should be co-designed with the target
population of interest to ensure it meets their needs.

Promotes individual level digital
inclusion by improving knowledge of
the digital inclusion support available in
their local community and how to
access it.
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under-served digitally
excluded communities.

Healthcare
professionals

Asking patients during consultations about their
ability to use technologies, and if they would like any
additional support (e.g., if referring/accessing a
digital healthcare service). If a patient would like to
receive support, the healthcare professional should
signpost them to the Digital Champion, social
prescriber, or directly to digital inclusion support
services.

Healthcare decision
makers

Provide healthcare professionals with the time and
training on how to identify digitally excluded patients
and on what digital inclusion support is available.

Explore the use of social prescriber and introduction
of a Digital Champion at each healthcare provider
site to aid signposting patients to locally available
digital inclusion support.

Provide training and design clear referral routes to
support social prescribers, digital champions and
healthcare professionals signpost individuals to
digital inclusion support services.

Raising awareness of available digital
inclusion support using various
methods of advertisement is particularly
important to reach older adults and
homeless individuals who are likely to
be socially isolated.

Evaluating digital
inclusion support
services.

Researchers, VCSE
organisations, and
healthcare decision
makers

Digital inclusion support services should be evaluated
to monitor the different needs of those who accessed
the service, opinions and perspectives of users and
those running the service to identify areas of
improvement and areas that were helpful, and

impact on an individual’s health and/or digital
inclusion.

The Equality and Quality Impact Assessment form
could be used alongside The Cheshire and
Merseyside Digital Inclusion Impact Assessment tool
to ensure practise and services do not present barriers
to participation or disadvantage any protected
sociodemographic groups.

A questionnaire could also be used to assess specific
metrics e.g., digital anxiety (using Generalised
Anxiety Disorder 7-item scale (GAD-7). Further
research is needed to verify the usefulness of these
additional assessments in evaluating digital inclusion.

Policy makers

Findings from the evaluation of services can be used
to shape policies, standards and legislation to
reinforce digital inclusion practises that advance
digital health equity amongst all CLEARS groups.

Identify the needs of individuals from
the local community

Reduce any barriers that might prevent /
reduce an individual’s participation

Identify areas for further improvement
and help capture the benefits of digital
inclusion support services.
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8.4 Strengths and limitation of this PhD programme of

work

8.4.1 Trustworthiness and rigor

Various strategies were used to ensure rigour and trustworthiness was upheld during the two qualitative
studies conducted as part of this PhD programme of work. For example, data was collected until
thematic saturation was reached and verified in discussions with the supervisory team, and the topic
guide used to guide discussions with under-served groups was extensively piloted.®32% The topic guide
used to interview stakeholders was informed by the findings from earlier interviews with individuals
from under-served groups, and tailored to each stakeholder based on their specific role and the details
they provided in the professional background questionnaire. The wider context in which under-served
participants lived was described allowing readers to explore similarities across comparable contexts,
and judge the transferability of these research findings on a case-by-case basis.?*”->*) For example, the
researcher acknowledged various contextual and societal factors, such as the role intersectionality plays
in exacerbating digital health inequities (Chapter 3), and regional health and digital inequities faced by
residence within the North East of England (Chapter 5). This important contextual information has
previously been omitted in research exploring the implementation of new interventions or strategies

into healthcare.G1431%

8.4.2 Identifying and engaging with individuals from under-served

groups

The development of a novel health inequities framework, CLEARS, supported the identification of

those most at risk of digital exclusion within healthcare, and helped the researcher understand the unique
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barriers to access, motivation and/or use of DHTs that different under-served groups are likely to

experience (Chapter 3).

With guidance from the CLEARS framework, the researcher developed an inclusive method of
recruiting under-served digitally excluded groups into research. The method involved a multi-step
process emphasising rapport and relationship building with gatekeepers and potential participants,
ensuring the needs of individuals from under-served groups were understood and accommodated
(Chapter 5). This method of recruitment yielded high engagement with 29 individuals from CLEARS
groups participating across this PhD project. This approach was also used in a separate NIHR
Programme Development Grant (the researcher was a co-investigator on (the HEALTH project)),
resulting in a further 50 diverse under-served participants being recruited into research.®!® However,
some modifications to the recruitment approach will be needed in the future to recruit specific under-
served groups. For example, within the Residence group (CLEARS), rural and homeless communities
were not represented. The researcher found rural communities particularly hard to recruit from, due to
barriers the researcher faced relying on public transport to gain access to these community groups in
rural parts of the North East. Homeless communities were hard to recruit as all the organisations
supporting homeless individuals that the researcher reached out to, such as The Peoples Kitchen and
Crisis, did not respond. This is likely due to the high demand on the organisation’s services, such as
providing shelter, food and clothing to those who need it, and their limited capacity to support small
research projects. Self-integration across rural and homeless communities via volunteering might have
helped the researcher further understand these communities’ previous experiences of participating in
research, build trust and rapport with those who may not initially trust researchers, and identify
appropriate additional resources that may have been needed to engage effectively with these groups.©
However, due to pragmatic time constraints of this PhD project, the researcher was unable to integrate

herself across these communities.

Another limitation comes from the reflection of an under-served participant who withdrew without
reason at the scheduled time of the interview. She requested the interview to take place over the phone

to allow her to fulfil her childcaring responsibilities alongside participating, but she failed to answer the
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phone when the researcher called her. This individual was recruited from the Angelou centre which
supports ethnic minority women experiencing poverty and/or domestic abuse. Her withdrawal
questioned the ability of individuals with caring responsibilities to access a safe place to take part in the
research. Implementing a co-designed data collection approach with various under-served groups at the
very start of the PhD project may have helped the researcher understand how to engage and retain
individuals who were not able to attend a public place (e.g., community centre or university campus) to

take part in the research. >3

8.4.3 Participant sample

A wide range of different under-served groups (Chapter 6) and stakeholders from different professional
sectors (Chapter 7) took part in this PhD programme of work, providing a breadth of different opinions,
perspectives and experiences of strategies to promote digital inclusion within healthcare. However, only
29% (n=5) of stakeholders worked outside of the North East and North Cumbria region, and all under-
served groups were from the North East. Therefore, insights from this PhD project may not reflect
different UK geographic regions due to differences in resources available (e.g., financially),"®® and
different rates of health and digital inequities which may affect the feasibility of implementing strategies
to promote digital inclusion.®!'” Furthermore, one participant who took part in a focus group held at the
Angelou centre only represented one CLEARS group, (Cultural factors: ethnicity) which did not meet
the eligibility criteria (i.e., two or more required). However, her engagement with the Angelou Centre
had indicated that other social factors (e.g., domestic abuse) may have shaped her perspective on the

topic, thus her inclusion helped provide a different view of digital exclusion within healthcare.

Finally, there was no objective measure of a participant’s digital literacy (i.e., their ability to use
technology effectively) used in the researcher’s qualitative study with individuals from under-served
groups (Chapter 6). Tools that could have been considered to assess participants’ digital literacy include
the DigComp 2.2,8% or health literacy (which can overlap in some aspects with digital literacy)@*®
using the Newest Vital Sign (NVS).C'® However, evidence from previous studies show that low

educational attainment (achieved GCSE level or below), which represented 41.4% (n=12) of under-
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served participants who took part in this PhD project, has been associated with low health literacy®!®
and low digital literacy.®*® Thus, the findings of this PhD project can provide some insights on the

challenges faced by those with low digital and health literacy.

8.5 Reflexivity and the role of the researcher

The researcher had experience conducting qualitative research with healthcare professionals and
different vulnerable populations (e.g., older adults and those living with different dementia types) before
starting this PhD project. The researcher also had experience conducting a scoping review and
systematic literature review exploring digital health equity at the very start of this PhD project. This
experience of qualitative research, engaging with vulnerable groups and healthcare professionals, and
knowledge of digital health equity, helped the researcher successfully recruit a diverse range of under-
served individuals and a variety of stakeholders, and construct an understanding and meaning from the

qualitative data, which may have differed to a researcher without such experience.

Intersubjective reflection was also considered by the researcher, involving a conscious reflection on
ones self-in relation to others.®*® This type of reflection is particularly important when engaging with
under-served groups to mitigate power imbalances, such as participants viewing the researcher as a
‘professional with authority and influence,”!'” and to build trust with those who may hold negative bias
towards research due to historical and social inequities. The literature also suggests researchers who
self-identify with participants are better able to build rapport and engage more in conversations due to
a shared understanding of a concept or experience.**® The researcher acknowledged her position within
society, as a white British young woman who was well-educated and holds an occupation at a higher
educational institution, differs from many of the under-served individuals who participated. The
researcher took various actions to improve her understanding of others’ experiences and mitigate the
chances that participants’ perceptions of the researcher would negatively influence data collection. For
example, the researcher completed “Cultural Competency Training” delivered by Connected Voice, and

“Engagement Training: Embedding Equality, Diversity & Inclusion in Public Engagement” delivered
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by Newcastle University. These training sessions broadened the researchers’ knowledge of cultural
differences and understanding of key considerations when engaging with under-served groups to ensure
research is delivered in an inclusive, appropriate and respectful manner. To reduce the power imbalance
that may stem from participants viewing the researcher as holding authority, the researcher dressed
informally during recruitment and data collection, as researchers wearing formal attire exploring
healthcare topics can be preconceived as healthcare professionals (who have authority) by members of
the public.!!”) The researcher also only shared information about herself that was relevant to the study.
For example, she disclosed that she grew up in the North East to build a sense of shared understanding
of living in the local area and only disclosed she was a PhD student because the study contributed
towards the PhD project, but her occupation as a Research Assistant at Newcastle University and
previous qualifications (MSc and BSc) were not mentioned to participants. Finally, the researcher
adapted the methodology (with ethical approval) to provide under-served individuals the option to take
part in a focus group to create an environment consisting of those with a similar background, which

could help some individuals feel more comfortable discussing topics of inequities.!*?

8.6 Areas for future research

8.6.1 Beyond the CLEARS framework

Although the CLEARS framework provides a useful guide to identify those most at risk of digital
exclusion within healthcare, further research is needed to explore the extent critically under-served
groups, such as the LGBTQ+ community, victims of domestic abuse, those with health conditions and
informal caregivers, are at risk of digital exclusion within healthcare, and the unique barriers they are
likely to experience. There is currently a lack of evidence in the literature around the barriers that
members of the LGBTQ+ community face to digital inclusion, hindering the researcher’s ability to
comprehensively understand their unique circumstances. This is an area that requires further work to
advance inclusive digital health equity. Similarly, victims of domestic abuse were not discussed in any

articles included in the scoping review conducted to develop the CLEARS framework, but interviews
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and focus groups with under-served groups highlighted the importance of considering their unique
circumstances when developing strategies to ensure they are accessible and inclusive to all. For
example, controlling partners may not allow their spouse to attend educational digital skills support
from VCSE organisations, and therefore digital inclusion support via VCSE organisations may not be

accessible to those in abusive relationships.

Those with health conditions that may be at risk of digital exclusion, such as mild cognitive
impairment'>> or mental health conditions‘®*?" were not explored in this PhD project, but their health
condition can make it difficult for an individual to learn how to use new DHTs.(32!322323) Therefore, the
experiences and perspectives of those with mild cognitive impairment and mental health conditions
must be further explored to broaden our understanding of how an individual’s health and wellbeing can
influence barriers to digital inclusion within healthcare, and support the development of strategies to
support their inclusion. Finally, the barriers to digital inclusion that are experienced by informal
caregivers (e.g., parents/ guardians of children or those providing care to an individual with a disability
or health condition(s)) were also not considered in this PhD programme of work, but should be explored
further as some literature suggests their caregiving responsibilities can be a practical barrier to attending
educational digital skills services.®>” Thus, working with caregivers to develop strategies to support

their digital inclusion is vital to ensure support services are accessible to all.

8.6.2 Assessing the recommendations to advance digital health equity

The feasibility of implementing the eight practical recommendations to advance digital health equity
proposed in this PhD project in different international, national, or regional settings could be further
explored using an established framework, such as the APEASE criteria (Affordability, Practicability,
Effectiveness, Acceptability, Size effects/safety, and Equity).®*» This criteria provides guidance on
assessing aspects of an intervention, or in this case, a recommendation, and the impact it may have. This
could involve conducting an economic evaluation to assess the scalability and sustainability of these

recommendations in different context (assessing the affordability aspect of APEASE).? This could
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include a full economic evaluation using a cost-benefit analysis to measure the financial cost in relation

to any benefits that a recommendation provides. 324235326

8.7 Conclusion

This PhD programme of work comprised of a scoping review (Chapter 3), a systematic review (Chapter
4) and two qualitative primary data collection studies exploring the perspectives of individuals from
under-served groups and stakeholders on their experiences of digital exclusion and strategies to advance

digital health equity (Chapters 6 and 7).

This PhD programme of work has great potential to guide future researchers, technology developers,
healthcare professionals, policymakers and funding bodies to design and deliver digital health services
that promote EDI and digital health equity. For example, the development of a novel health inequalities
framework (CLEARS) helps others identify and consider those most at risk of digital exclusion within
the design of new DHTSs or services. The creation of an inclusive recruitment approach which promotes
EDI can be used by other researchers to shape the recruitment strategies of co-design projects and
qualitative research to ensure a diverse sample is obtained. Vital insights from under-served groups and
stakeholders also provided holistic considerations that could be taken into account when designing,
developing and implementing DHTs and/or strategies to promote digital inclusion. Finally, the
development of the eight key recommendations holds the potential to advance digital health equity,
considering the importance of intersectionality and the wider societal context often omitted from
previous research. However, future research is needed to evaluate the feasibility of implementing these
recommendations across a variety of different settings, and exploring if additional recommendations

are needed to meet the needs of critically under-served groups omitted from the CLEARS framework.
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Appendix

Appendix 1: Search strategies used to systematically explore the

literature on digital inclusion strategies to improve inclusion amongst

under-served groups

Appendix 1 Table 1: Search strategy used in Embase

Category

Search string

CLEARS groups

exp ancestry group/ or exp ethnicity/ or exp "ethnic or racial aspects"/ or exp ethnic group/ or BAME.mp./ or exp cultural factor/ or
exp religion/ or exp English as a second language/ or language.mp./ or exp visual impairment/ or exp hearing impairment/ or exp
educational status/ or exp adult/ or exp residence characteristics/ or exp rural population/ or exp rural area/ or exp homeless person/ or
exp developing country/ or exp rural health care/ or medically underserved area.mp./ or exp socioeconomics/ or exp income/ or exp
health insurance/ or exp sociodemographics/ or exp minority group/ or exp vulnerable population/ AND

Inequities

exp health care disparity/ or exp racial disparities/ or exp health care access/ or health inequities.mp./ or exp health disparity/ or exp
digital divide/ or digital inequities.mp./ or digital exclusion.mp./ or digital gap.mp/ or exp urban rural difference/ or underserved.mp.
or exp medically underserved/ or underrepresented.mp./ or exp computer literacy/ or exp internet access/ AND

Digital technology

exp Internet/ or exp "internet use"/ or exp digital technology/ or exp telehealth/ or ehealth.mp./ or exp algorithm/ or exp mobile
application/ or exp smartphone/ or "technology use".mp./ or exp remote sensing/or exp wireless communication/ or exp wearable
computer/ or wearable technology.mp./ or smart home.mp./ or exp telemedicine/ or digital health technologies .mp./ or patient
portal.mp./ or mhealth.mp./ or exp "internet of things"/ or apps.mp.

Key: exp = exploded mesh term, .mp. = key word search. A limit was placed on the search to only include papers indexed as the
publication type “article”, published between 2012- 2022 and are in the English language. This search was conduced 25/11/2022.

Appendix 1 Table 2: Search strategy used in PsycInfo

Category

Search string

CLEARS groups

exp "Racial and Ethnic Groups"/ OR exp Ethnic Identity/ OR BAME.mp./ OR exp Sociocultural Factors/ OR exp
Religion/ OR language/ OR exp language proficiency/ OR exp Hearing Disorders/ OR exp Vision Disorders/ OR
exp Educational Attainment Level/ OR adult.mp./ OR exp Rural Environments/

OR exp Homeless/ OR exp Developing Countries/ OR exp Rural Health/ OR exp Socioeconomic Factors/ OR exp
Deprivation/ OR exp Poverty Areas/ or exp Poverty/ OR exp Middle Income Level/ or exp Lower Income Level/
OR exp Health Insurance/ OR exp Demographic Characteristics/ OR exp Minority Groups/AND

Inequities

exp "Race and Ethnic Discrimination"/ OR exp Health Disparities/ OR exp Cultural Sensitivity/ OR exp "Racial
and Ethnic Differences"/ OR exp Racial Disparities/ OR exp Health Care Access/ OR health inequities.mp./ OR
exp Digital Divide/ OR digital inequities.mp./ OR digital exclusion.mp./ OR digital gap.mp./ OR urban rural
divide.mp./ OR exp Disadvantaged/ OR underserved.mp./ OR underrepresented.mp./ OR exp Digital Literacy/ OR
internet access.mp./ AND
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Digital technology

exp Digital Technology/ OR exp Wireless Technologies/ OR exp Wearable Devices/ OR exp Smartphones/ OR
remote sensing technology.mp./ OR exp/ OR Algorithms/ OR smart home.mp./ OR telehealth.mp./ OR exp
Telemedicine/ OR digital health technology.mp./ OR exp Electronic Health Services/ OR ehealth.mp./ OR exp
Mobile Applications/ OR exp Computer Usage/ OR technology usage.mp./ OR internet of things.mp./ OR exp
Electronic Health Records/ or patient portal. mp./ OR mhealth.mp. OR exp Mobile Health/ OR apps.mp./

Key: exp = exploded mesh term, .mp. = key word search. A limit was placed on the search to only include papers indexed as the
publication type “article”, published between 2012- 2022 and are in the English language. This search was conduced 25/11/2022.

Appendix 1 Table 3: Search strategy used in Medline

Category

Search string

CLEARS groups

exp racial groups/ OR exp ethnicity/ OR exp "Ethnic and Racial Minorities"/ OR

BAME.mp./ OR exp cross-cultural comparison/ or exp cultural characteristics/ OR exp Religion/ OR exp
Language/ OR exp limited english proficiency/ OR exp persons with hearing impairments/ or exp visually impaired
persons/ OR exp Educational Status/

exp Adult/ OR exp Residence Characteristics/ OR exp Rural Population/ OR exp Homeless Persons/ OR
developing contries.mp./ OR exp Rural Health Services/ OR exp Medically Underserved Area/ OR exp
Socioeconomic Factors/ OR exp Income/ OR exp health benefit plans, employee/ or exp insurance, medigap/ or
exp medicare/ OR exp sociodemographic factors/ OR exp Minority Groups/ OR exp "health disparity, minority and
vulnerable populations"/ AND

Inequities exp Healthcare Disparities/ OR exp Health Services Accessibility/ ~ OR exp Health Inequities/ OR exp Digital
Divide/ OR digital exclusion.mp./ OR digital inequities.mp./ OR digital gap.mp./ OR urban-rural divide.mp. / OR
underserved.mp./ OR underrepresented.mp./ OR exp Computer Literacy/ OR exp Digital Technology/ OR exp
Remote Sensing Technology/ AND

Digital technology Wireless Technology/ OR wearable technology.mp. or exp Wearable Electronic Devices/ OR exp Telemedicine/ or

smart home.mp./ OR digital health technology.mp. or Mobile Applications/ OR exp Smartphone/ OR ehealth.mp./
OR telehealth.mp./ OR exp algorithms/ OR racial disparities.mp./ OR exp Internet Access/ OR exp "Internet Use"/
or exp Internet/ or exp "Internet of Things"/ OR exp Internet-Based Intervention/ OR apps.mp./ OR mhealth.mp./
OR exp Patient Portals/

Key: exp = exploded mesh term, .mp. = key word search. A limit was placed on the search to only include papers indexed as the
publication type “article”, published between 2012- 2022 and are in the English language. This search was conduced 25/11/2022.

Appendix 1 Table 4: Search strategy used in Scopus

Category

Search string

CLEARS groups

ethnicity OR "racial groups" OR "ethnic identity"” OR bame OR religion OR language OR
"sociocultural factors" OR "hearing impairments" OR "visual impairments" OR "educational attainment"
OR adult OR "residence characteristics" OR rural OR homeless OR "developing contr*" OR "rural
health" OR "medically underserved area" OR socioeconomic OR deprivation OR poverty OR income
OR "health insurance" OR "sociodemographic factors" OR "minority groups" OR "vulnerable
populations" AND

Inequities "healthcare disparit*" OR "race and ethnic discrimination" OR "racial disparit*" OR "healthcare access"
OR "health inequit*" OR "digital divide" OR "digital inequit*" OR "digital exclu*" OR "digital gap"
OR '"urban rural divide" OR disadvantage OR underserved OR "digital literacy" OR "internet access"
OR underrepresented AND

Digital technology internet OR "internet use" OR "digital technolog*" OR "wireless technolog*" OR "wearable technolog*"

OR smartphone OR "mobile app*" OR "remote sensing technolog*" OR algorithm OR "smart home"
OR telehealth OR telemedicine OR "digital health technolog*" OR chealth OR "technology use" OR
"internet of things" OR "digital health technolog*" OR "patient portal" OR mhealth OR apps AND

Key: exp = exploded mesh term, .mp. = key word search. A limit was placed on the search to only include papers indexed as the
publication type “article”, published between 2012- 2022 and are in the English language. This search was conduced 25/11/2022.
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Appendix 2: Data extraction form

Appendix 2: Table 1: Data extraction form.

Authors

Year  Aim Method CLEARS Other demographic factors Sample size Location (i.e. Country)
Alkureishi, 2021  Interview patients to Interviews Hispanic (2), black/  Adult primary care patients (35/54), and 19 were parents of 54 (35 participants adult & of focus tothe  Centres for Medicare and
M.A., Choo, understand their African American paediatric patients who had a phone, video or both types of visits aims, the other 19 were parents of patients) Medicaid Services (CMS) -
ZY., perspectives on (1) the (23), white (8), other  at a Chicago medical centre. Adult sample: Hispanic (2), black/ Chicago (USA)
Rahman, A., definition, causes, and (2). Private medical  African American (23), white (8), other (2). Female (27), male (8).
Ho, K., impact of the digital divide; insurance (10), Private medical insurance (10), Medicare (25). High school of less
Benning- (2) whose responsibility it is Medicare (25). High  (14). All reported English as their primary language
Shorb, 1., to address the digital divide; school or less (14).
Lenti, G., and (3) potential solutions ta All reported English
SAjnchez, mitigate the digital divide. as their primary
LV., Zhu, M., language
Shah, 5.D.,
Lee, W.W.
Asgary, R. 2015 To evaluate homeless Interview Homeless Average Age (SD; Range): 51.66 (+11.34; 25 to 78), Female: 29 50 New York City (USA)
And Sckell, individuals perceptions, (58%), Age above 50: 33 (66%), Average years of homelessness
B. And attitudes and experiences (SD): 2.03 yrs (SD23.10), max 14 yrs, History of Chrenic Dis. 30
Alcabes, A. regarding mabile health (60%), Active mental illness 10 (20%)
And Naderi,
R. And
Adongo, P.
And
Ogedegbe,
G.
Kim, H., 2015  Exploring the context in Interview Hispanic, low 20 low-SES adults self-identified as Hispanics in Texas: Females 20 Texas (USA)
Zhang, Y. which smartphones were education, low (12), males (8), 18 had an annual income of less than $25,000, 15
used for health information. income had anly high school or less than high school education, age
ranged from 20 to 60 (Mean34.6; SD 13.8), 15 participants
spoke both English and Spanish, with the majority (13 out of 15)
speaking Spanish as the first language, 11 reported having some
kind of health-related concerns.
Kramer, 2021 Black men's experiences Focus groups and _ Ethic diverse men, Focus groups: perceptions & experiences of healthcare, factors 67 in focus group and 5 in interviews (12 Boston (MA), New Haven
Justin and with, and suggestions for, interviews some spoke Spanish,  affecting health behaviour change, acceptability of ECA model. key informant interviews excluded, Remove  (CT), Providence (RI), and
Yinusa- health care systems, while some low education,  Boston (3 groups, 8 ppt): 19 as minors (under 18)). Philadelphia (PA) with
Nyahkoon, also exploring the some unemployed = mean age: 23.4 programs serving young
Leanne and acceptability of ECA « Ethnicity: black African American (5), black other (3) Black and African
Olafsson, technology ([embodied » Education: high school (4), uni (4) American men. (USA)
Stefan and conversational agent (ECA) + Employment: full time (2), part time (4), unemployed (1), student
Penti, Brian that simulates face-to-face 1)
and conversation with a health Providence (1 group and 7 ppt excluded as minors, include 3
Woodhams, counsellor) to address some groups and 19 ppt):
Elisabeth of these concerns « mean age: 21.6
and « Ethnicity: black African American (14), black other (5)
Bickmore, + Spanish speaking at home (3)
Timothy and + Education: no high school (4) less than high school (6), high
Jack, Brian school (4) uni (S)
W. = Employment: full time (2), part time (3), unemployed (1), student
3
New Haven (1 group and 12 ppt excluded as minors, include 1
groups and 12 ppt):
+ mean age: 24
= Ethnicity: black African American (11), black other (1)
 Spanish speaking at home (3)
« Education: no high schaol (1) less than high school (3), high
schaol (4) uni (4)
+ Employment: full time (3), part time (3), unemployed (0), student
(0
Philadelphia (2 groups, 9 ppt):
* mean age: 19.8
 Ethnicity: black African American (8), black other (1)
+ Education: less than high school (4), high school (2) uni (3)
+ Employment: full time (0}, part time (1), unemployed (3), student
()
Interviewees [N = 5) were recruited from the sample of 30 men
who used ECA for 2 weeks.
+ ages of 18 and 27 years, mean age of 19.4.
Maidment, 2020 Compare barriers and Interviews (1) adults aged 218 1st time hearing aid users recruited through a medical centre in 16 Nottingham (UK)
D.W., Heyes, facilitators between m2Hear years, (2) adults who  Nottingham
R., Gomez, and C2Hear had never worn + Female (6) male (10)
R., Coulson, hearing aids, (3) + Age range: 39-85 mean: 68.81
NS, adults who were 2 self-reported as a beginner in digital tech competency and 14
Wharrad, H., familiar with as fully competent
Ferguson, smartphone
M.A. technologies, and (4)
adults who had a
good understanding
of the English
language to
understand the
content. Exclusion
criteria included
those who were
unable to use
m2Hear unassisted
due to cognitive
decline or dementia,
determined via a
self- or familial
report. (Limiting
condition - hearing
& Age - most over
65)
Mizrachi, Y. 2020  Provide a qualitative picture  Interviews The proportions of People picked from the sample the authors used in a quantitative 31 Israel
And of these invisible obstacles Jews and non-Jews survey in a different study
Shahrabani, and to profile their main were similar. + proportions of Jews (82% reported in questionnaire) and other
S. And features, with special Moreover, non- religion (18%)
Nachmani, attention to the role of users and users * 21 users - 9 men and 12 women; 10 non-users — 4 men and &
M. And family members in were also women
Hornik, A. supporting OHS use ameng represented in + ages between 50 and 54 (n=12), 55 and 60 (n=6), 61 and 69

this pi

lation group.

proportion to the
survey findings, as
were age and
gender and other
relevant
demographic
variables. In terms of
age, 12 respondents
were between the
ages of 50 and 54,
six respondents
were between the
ages of 55 and 60,
seven r

(n=7), 70 and above (n=6)
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were between 61
and 69, and six
respondents were
70 years old and

above.

Wikaire, E 2022 Investigated Maori Interviews - A Native new Zealand Little info given 14 ppt: 5 Maori health professionals {(will New Zealand
And experiences of Telehealth Maori interviewer  people exclude), 6 Maori telehealth consultation
Harwood, M. consultations during the employed te rec patients, and 6 Maori in-clinic consultation
And Wikaire- March 2020 COVID-19 (Maori language), patients.
Mackey, K. lockdown. Participants were  tikanga (Maori
And Crengle, asked about what worked, protocols) and
S. And what did not work, and far whanaungatanga
Brown, R. suggestions to improve (Maori customary
And future Telehealth provision engagement
Anderson, A. to Maori whanau rituals) to facilitate
And Jansen, the interview
R. M. And process.
Keenan, R.
Yeong, J. L. 2021  Identify key web-based Observation & 1above 65 (Ages 25- 4 females, 5 male, 1= 25, 1= 37, 3= 40-50, 2= 50-60, 1= 62, all use 9 Moorfields Eye Hospital
And Thomas, accessibility features for focus group 70), , Visually internet, all at least somewhat confident in using tech . Some NHS Foundation Trust,
P. And internet users with vision impaired (n=6), clinicians also texted but it doesn't give much info on them. London (UK)
Buller, ). And impairment and to explore controls(n=3) based
Moosajee, whether the contents in London, 1
M. provided in website were unemployed, 2

relevent and retired;

comprehensible.

Howells, K. 2022
And Amp, M.
And
Burrows, M.
And Brown,
1. And
Brennan, R.
And
Dickinson, J.
And Jackson,
5. And
Yeung, W. L.
And
Ashcroft, D.
And
Campbell, 5.
And
Blakeman, T.
And Sanders,
C.

Explore the experience and
impact of arganisational and
technology changes in
response to COVID-19 on
access to health care for
people experiencing
homelessness.

Interviews

Homeless , Ethnicity:
white British (18),
mixed race (2),

« 3 females; 18 males
+ Age ranges: 25-34 (n=5), 35-44 (n=6), 45-54 (n=8), 55-64 (n=2)

» Ethnicity: white British (18), mixed race (2), eastern European (1)

eastern Europ

(1), Education: no
qualifications (11),
GCSE (8), degree (1),
missing (1)

* Edi :no g
* All have at least one chronic candition

« All reported anxiety & depression and/ or alcohol & drug related

issues

(11), GCSE (8), degree (1), missing (1)

21 (22 excluded as they are social workers/
clinicians)

North West England (UK}

Choix et al 2022 Identify the barriers of video
visits for patients who rely
on telephone visits for

ambulatory care.

Interviews

Ethnicity: Majority
were Black,
Indigenous, and
People of Colour
(BIPOC) (n=6),
Average age: was 68,
and a majority (n=5)

The average age of the randomly sampled patient participants was

68, and a majority (n =5, 56%) were 70 or older. A majority were
Black, Indigenous, and Peaple of Colour (BIPOC) (n = 6, 67%).

included a Care Coordinator (n= 1, 25%), a Medical Assistant
Supervisor (n = 1, 25%), a Patient Access Specialist (n = 1, 25%),
and a Behavioural Health Resource Specialist (n = 1, 25%).

9 (4 excluded as they were cli

anda
majority had Medicaid or Medicare (n = 7, 78%). Staff participants

staff)

Portland, Oregon (USA)

were 70 or older,
Sacioeconomic
status: Majority had

Medicaid or
Medicare (n=7).

Appendix 2: Table 2: Data extraction form (continuation).

Authors Factors causing inequities / barrier the Inclusive Benefits and Challenges key findings / notes

strategy is trying to overcome strategy used
Alkureishi, M.A., Choo, Z.-Y., Rahman, A., Ho, K., Telemedicine utilization increased Co-design: Providing free resources/wifi - financial burden on healthcare 1junderstand tech needs: survey to assess resources
Benning-Shorb, 1., Lenti, G., SAinchez, 1\, Zhu, during the COVID-19 Und di system / gov but relieve financial burden on underserved people need, 2)access to tech: "Free access to Wi-Fi and

M., Shah, 5.D., Lee, W.W.

divergent usage patterns for video and
audio-only telephone visits emerged.

Older, low-income, minority, and non-
English speaking Medicaid patients are

patient views on
the digital divide
and how they

think it could be

populations . Provision through libraries / clinics - availability of
services and opening times/ lack of knowledge of available
resources but allows individuals to access wifi/ tech which they
don’t have at home. Low tech modalities - phone/post -

providing something to access that, like a computer ora
tablet. 3) Providing the resource for these people to be
able to access. Even libraries are not encugh or some
small things like that are difficult. [Patient 53]", patient

at highest risk of experiencing mitigated. interoperability problems but will reach individuals who have no  friendly portals that can be integrated with families
technology access and digital literacy access to wifi/ tech at home/ older generation who don’t want accounts, use for libraries to provide tech/ wifi. 4)
barriers. This raises concern for to use tech. Education / tech champions in community - financial ~ Education - provide educational/ skill building classes,
disparities in health care access and burden on community/ gov to pay individuals for the serve tech support e.g. Tech champions for the community. 5)
widening of the “digital divide,” While low tech approaches running parallel i.e. Landline
studies demonstrate correlation phones, postal mail, home visits to access those who
between racial and socioeconomic don’t have tech/ wifi at home or can't travel to libraries
demographics and technological access etc. To get access to resources.
and ability, individual patients’
perspectives of the divide and its
impacts remain unclear.
Asgary, R. And Sckell, B. And Alcabes, A. And Little information exists regarding Co-design: Small phones are hard for older generation to type on/ theft can  Phones to provide reminders for appointments were
Naderi, R. And Adongo, P. And Ogedegbe, G. strategies that use mhealth (i.e,, mobile  previous occur / changing no's - longest a person is quoted to keep the well liked and Obama phones were used by most -
technology for providing health experiences text  same no. Is 3 years, question the possibility of leaving someone unlimited data/ minute plans should be provided to
information or services) to mitigate messaging out of the loop if they change their no. And don’t tell healthcare/  encourage more use of phones for health info. Most
barriers to healthcare access among the  healthcare info state provided phone 'Obama phone' was used by most and well  liked simple texts with only relevant information rather
homeless. Exploring perceptions, including liked although the plan didn't provide unlimited minutes leading  than lengthy motivational messages. Some prefer
attitudes and experiences of the appointment to some running out - some had distrust in the government to phone calls but most preferred a text as they can "can
hoemeless regarding potential mhealth reminders, provide a phone plan with more minutes on of free save or store” [F43] it.
methods may help design programs to health

mitigate some of these barriers and
address health disparities among
| individual

education, or
management of
diseases.

Kim, h., zhang, y.

A recent study showed that Hispanics (
a group more at risk of health
inequitiesjhave the highest smartphone
ownership among ethnic groups, and
are more likely to look up health
information using their phones than
blacks and whites (Fox and Duggan,
2013). However, little is known about
the users, particularly those of low-
sociceconomic status, health
information-seeking behaviour using
smartphones.

Co-design:

Tech ownership,
particularly
computers/ UpTeDate
models, wifi access,
limited data plans,
small screen hard to
read and navigate,
some documents not
compatible with
phone, limited skills
(how to use apps,
internet and search
engines), miss
understanding of
language (medical
jargon, comprehending
English if not 1st
language, evaluating

Improve access e.g. Call dr, text, apps,
location, bus times, set up dr
appointment, quicker to access
internet vs computer (log on etc), can
access in free time (convenient)
Cheaper vs computer. More private
than shared computer (e.g. Library).

Phones are accessible amongst underserved
populations but wifi/ data plan could be provided to
improve access. Bigger screen phones could be
provided or taught how to increase letter size in classes
(covering using apps/ internet/ understanding or
evaluating health info)

204



healthi.e. Drvs
google)

Kramer, Justin and Yinusa-Nyahkoon, Leanne and
Olafsson, Stefan and Penti, Brian and Woodhams,
Elisabeth and Bickmore, Timothy and Jack, Brian

W,

Black individuals are more likely to live
in medically underserved areas, which
are characterized by an insufficient
number of primary care providers,
elevated poverty, and poor population
health (Malina et al., 2017). Technology
may offer an opportunity to address
health disparities. The “Gabe System”
(hereafter called “Gabe”) is an
embodied conversational agent (ECA)
that simulates face-to-face conversation
with a health counsellor - predicted that
it could help improve trust of docs if it is
culturally sensitive and representative
(culturally informed health care, and
strategies to promote sustained
participant engagement in health care)

Co-design:

had used GABE
(interactive
avatar)

Maidment, d.w., heyes, r., gomez, r.,, coulson, n.s.,
wharrad, h., ferguson, m.a.

interviews were
with people who

Focus groups = challenges to underserved communities getting

health info - culturally appropriate representation in images and

clinicians. A lot of experienced bias / judgment over treatment
e.g. Where told they were dumb for fighting and they just

wanted their hand fixed / the clinician didn't know the context.
Some suggested training clinicians to be culturally sensitive and

aware of the issues in their area. With GABE (the cartoon) people

were likely to engage with certain content or not was their
perception as ta how that material may have specific relevance

to them (e.g. Student was drawn to sections on alcohol/ drugs) -
preference was shared for this to be comp

get notifications/ set up appointments / get info

le with phone and

ECR are an accepted approach if culturally sensitive and
provide relevant info. If compatible with a phone, it was
suggested to make it more accessible and could have
more features to make it more useful.

First-time users, for instance, experience
difficulties using their hearing aids
because they struggle to remember all
of the information given to them by
their audiologist at the time of fitting
[7,8]. Similarly, hearing aid handling
skills in existing hearing aid users are
highly variable, ranging from poor to
excellent [9]. As a result, hearing aids
are often used sub optimally or not at
all, with estimates of non use varying
from 3% to 24% [10]. Unmanaged
hearing loss results in persistent
psychosocial difficulties that can lead to
social withdrawal and isolation for both
individuals and their frequent
communication partners [11,12].
Although audiological counselling post
hearing aid fitting aims to address
suboptimal use and non use of hearing
aids, information in clinical settings is
typically delivered verbally.
Consequently, mast of the information
provided to patients is forgotten or
retained incorrectly

Co-design: used
an app to help
use hearing aid

If someone didn’t have a phone they cant use it but people
found it was easy to navigate and use. The use of short info
chunks and ease navigation met people could find the info they

wanted quick and easy. Having the info in an accessible place (on

phone) meant people would go back to some info if they had

forgot it but would still go to the dr if they thought their hearing

had changed or the hearing aid had a fault.

Ease to navigate apps with short chunks of information
to allow personalisation was liked. Phone app was
perceived as more accessible than computer / using
YouTube for info. Falls down in terms of still need a
phone & good digital literacy skills to be able to use the
tech.

Mizrachi, Y. And Shahrabani, S. And Nachmani, M.

And Hornik, A.

Low adoption of OHS amongst +65s. In Qutreach: role

Israel, people age 65 and above make of family
extensive use of health services (e.g., an  members/
average of 11.2 annual visits to general younger

and family physicians compared to an
average of only 3.2 annual visits among
the general population age 20 and
above [3]). Yet according to the 2018
Statistical Abstract of Israel, only 51% of
Israelis over the age of 65 use
computers, compared ta 72% of all
adults over the age of 20. Among the

generation to

support tech use

Forgetting password)/ security issues e.g. Multi authentication
still an issue, most don’t have privacy concerns so happy to get
family to help and most have family as 1st point of contact if

they have a tech issue/ need assistance. Some didn’t want family

help "i don’t need that kind of help" attitude so pride might get
in the way / family relations may not be positive to get help.
Incentive programs to encourage use were suggested. Font of
text needs to increase, reduce or make multi authentication
easier, reduce the no. Of times someone needs to change their

password & provide language settings to change to the one they
prefer. Increase advertising of available services and what is out

Reduced use in old people related to: unawareness of
benefit for them personally/ service and not liking
looking at sereens due to decreased eye sight. Incentive
programs to encourage use were suggested. Font of
text needs to increase, reduce or make multi
authentication easier, reduce the no. Of times someone
needs to change their password & provide language
settings to change to the one they prefer. Increase
advertising of available services and what is out there/
how easy it is to use it. Increase functionality i.e. What
services are available to increase usefulness.

population of older adults who do use
computers, the primary uses are
information searches (91%), e-mail
(72%) and social networks (72%)[4].

there/ how easy it is to use it. Increase functionality i.e. What
services are available to increase usefulness.

Wikaire, E. And Harwood, M. And Wikaire-
Mackey, K. And Crengle, S. And Brown, R. And
Anderson, A. And Jansen, R. M. And Keenan, R.

Maori experience barriers to accessing Co-design:
timely, quality healthcare. The March experiences of
2020 COVID-18 lockdown in New Telehealth

Zealand required provision of Telehealth  consultations
consultation options in primary care.

This scoping project investigated Maari

experiences of Telehealth consultations

during the March 2020 COVID-19

lockdown.

Time and economic saving (less time
waiting to be seen, less time taken off
work, no transport costs, easier to lool
after kids).

Made ppt feel in charge of their
healthcare (could see times available
and pick which suits them, could pick
their doctor)

Increased flexibility of service and
access (improved access to a dr wi
same cultural background as them &
access in remote areas)

k.

Resources (internet
access, data, software,
tech, info on access to
resources was limited)
Unmet needs (physical
assessments are hard,
not all symptoms are
acknowledged leading
o self-medicating at
home, hard to assess
some basic symptoms
e.g. Temperature if ppt
doesn't have
thermometer at home)
Something new to
learn

Healthcare systems
weren't aiding with
financial cost of
resources

Language (medical
terms hard to follow)

Yeong, J. L. And Thomas, P. And Buller, J. And
Moosajee, M.

Health websites for genetic eye
disorders are typically poorly accessible
to users with visual impalrment

Co-design:
usability testing
session on a
prototype of a
accessible
website with
patients to
identify website
features that
would increase
accessibility for
users with visual
impairment.

Features of the prototype that
improve accessibility: Consistent
layout (colour theme, size, left
aligned); Structured information
hierarchy with a clear description of
links & use of bullet peints;
Adaptability to different assistive
software & high magnification; Simple
home page with easy navigation;
Readable content (low reading level /
not too detailed)

Suggestions for improvements: More user-friendly with
language options & audio

Providing an option of in clinic, over the phone or online
Ensuring clinicians are culturally competent & can
communicate in a lay term way over telehealth
Providing resources needed to use telehealth including
education

Sense of connection with health care provider —
clinicians build an “online repour’ with patient

Features that reduce
accessibility

+ Poor contrast:
navigation and search
bar were faitand hard
tosee.

« Dynamic content:
slides with info that
rotate automatically
didn't give enough
time to read.

+ Large white spaces:
easy to get lost if
people use magni
setting.

* Miss understanding
how to search
(expected google set
up but it split the
results into ‘page title
match’ and ‘page text
match’

ing

To make a website accessible to users with visual
impairment, attention should be focused on making
simple, well-designed pages with consistent layout and
information structure, good contrast, and simple
navigation, all of which will directly improve the overall
user experience. All ppt had basic digital skills - unsure if
accessible/ usable amongst those with low digital
literacy skills. Sample didn’t include anyone using braille
keyboard - might affect navigation/ usability.

Howells, K. And Amp, M. And Burrows, M. And
Brown, J. And Brennan, R. And Dickinson, J. And
Jackson, S. And Yeung, W. L. And Ashcroft, D. And
Campbell, S. And Blakeman, T. And Sanders, C.

Outreach:
explore barriers
with natural
change to
remote
telephone
consultations &

COVID-19 pandemic has caused
unprecedented disruption and change to
the organisation of primary care,
including for people experiencing
homelessness who may not have access
to a phone. Little is known about
whether the recent changes required to

Improved awareness of help e.g.
Individuals right to be registered with
a GP. Access increased by community
workers helping to make
appointments/medical queries on
behalf of people experiencing
homelessness, supplying pre-paid

If worker misses a call
if the dr rings back late
then this can delay
access to patients
treatment. The nurses
interviewed often
went above and

deliver services to people experiencing community phenes and digital devices to hostels beyond their expected

The findings have emphasised the importance of
addressing practical and technology barriers as well as
supporting communication and choice for mode of
consultation. The authors argue that consultations
should not be remote *by default’ and instead take into
consideration both the clinical and social factors
underpinning health. Consultations should not be
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homelessness will help to address or
compound inequality in accessing care.
Remote access was perceived as time
efficient and helped those with anxiety
but it did lead to long waiting times to
get appointments/ reduced chance of
same day / late & missed callbacks
delayed access to treatment, reduced
access if you don't have funds or access
to a phone or computer (covid reduced
access to shared computers), tech issues
& poor signal reduced quality of
communication, makes it harder for the
dr to see stuff so ppt felt this reduced
good quality diagnosing, reduced
personal interaction & empathy.

support workers
and clinicians to
provide access
to primary
health care
through the
pandemic -
support works &
outreach
waorkers being
key facilitators
of care.

(such as ipads), to enable easier and
timely access, engaging with people to
raise awareness of organisational
changes, facilitating GP registration,
and discussing specific patients as part
of a multidisciplinary team meeting
within the primary care network. Some
facilitating appointments by allowing
their patients to use their
smartphones.

remote ‘by default’ and instead take into consideration
both the clinical and social factors underpinning health.

role and working
hours to secure
appointments for their
patients - adds more
workload & pressure
10 community nurses/
workers involved.

Choix et al

Due to covid, video visits increased to
allow physical examination and aid
diagnostic decision making but require
video capable technology, reliable
internet access and greater digital
literacy than phone visits contributing
towards inequities.

Co-design:
experiences of
video
consultations to
explore how to
better support
their use of this
technology

Video consultation benefits included
avoiding unreliable medical
transportation and reduced time to
complete an appointment. Participants
who do not own internet-capable
technology are interested in getting
assistance to obtain and use it
(showing motivation to be more
engaged). Highlights the need for
supportive infrastructure and
educational support.

Majority of participants were interested in using video
reported needing consultations but |acked the confidence to use it or
information from have access to compatible equipment. In-person help
providers about why was suggested to be the best approach to help

video consultations are  individuals.

better than telephone

consultations. Though

many have access to

technology and use it

for tasks such as email,

they want in-person

help specific to their

personal technology to

build confidence. Some

participants did not

have devices

compatible for video

consultations.

Some participants
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Appendix 3: Critical Appraisal Skills Programme (CASP) Qualitative

Review Checklist

Appendix 3: Table 1: Section A of CASPA checklist

Authors Year 1) Was therea Comment 2)lIsa Comment 3) Was the Comment 4) Was the Comment 5)Wasthe Comment 6) Has the Comment
clear statement qualitative research recruitment data relationship
of the aims of methodology design strategy collected in between
the research? pprop ppropri appropriate a way that researcher and
to address to the aims addressed participants been
the aims of of the the adequately
the research? research considered?
research? issue?
Alkureishi, 2021 ¥ Stated in Y Aimed to Y Justification for Y Good detail Y Setting for the data Y Good detail is given on researcher characteristics,
abstract understand semi structured was given on collection was multiple members were involved in the interview
patient interviews rather the setting justified, good detail guide development, conducting interviews and
perspectives than focus and sampling on the development analysis reducing bias in the results
groups is in the strategy of the interview
discussion guide, author noted
interviews were
digitally recorded,
mention of stopping
recruitment at data
saturation
Asgary, R. 2015 Y Stated in Y Aimed to Y Provided Y Good detail Y Itis clear how data N No detail is given on researcher characteristics or
And Sckell, abstract understand justification for was given on were collected & who was involved in the interview guide
B. And individuals conducting the setting justified the methods development or conducting interviews
Alcabes, A, perspectives interviews and and sampling chosen, there is an
And Naderi, focus groups strategy indication of how
R. And interviews are
Adongo, P. conducted, noted
And that the interviews
Ogedegbe, were recorded and
G. documented
wverbatim.
Kim, H., 2015 ¥ Stated in Y Asked N Didn't justify way ¥ Good detail Y Itis clear how data N No detail is given on researcher characteristics or
Zhang, Y. abstract participants interviews were was given on were collected & who was involved in the interview guide
to describe used over other the sampling justified the methods development or conducting interviews
their methods e.g. strategy & chosen, there is an
experiences Facus groups eligibility indication of haw
of using screening interviews are
smartphones conducted, noted
for health that the interviews
information were audio
as well as recorded, mentioned
reasons for where the interview
such usage. guide was adopted
through the study.
Kramer, 2021 Y Stated in Y Exploring N Didn't justify why Y Good detail Y The setting for the N No detail is given on researcher characteristics
Justin and intro men’s they used focus was given on data collection was
Yinusa- experiences groups and the sampling justified, haw the
Nyahkoon, with, and interviews strategy & data was collected is
Leanne and suggestions sample clear, the researcher
Olafsson, for, represented has semi justified the
Stefan and healthcare people they methods chosen
Penti, Brian systems, were focusing 2Because of the
and while also on exploratory nature of
‘Woadhams, exploring the study and a lack
Elisabeth the of prior research on
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and acceptability this subject, the
Bickmore, of ECA semi-structured
Timothy and technology interview methad
Jack, Brian to address was adopted”, the
W. some of researcher has made
these the methods expl
concerns (e.g. Indication of
how interviews were
conducted, and their
topic guide),
information was
provided about
where further
questions were
asked to get more
detail,
Maidment, 2020 ¥ Stated in Aimed to Didn't justify way ¥ Good detail Y The setting for the N Mo detail is given on researcher characteristics
D.W., Heyes, abstract gainan in- interviews were was given on data collection was
R., Gomez, depth insight used over other the sampling justified, clear
R., Coulson, into the methods e.g. strategy & how data were
NS., views of the Focus groups exclusion collected, the
Wharrad, H., barriers and criterial to researcher has made
Ferguson, facilitators ensure sample the methods expl
M.A. represented (e.g. For interview
people they method, is there
were focusing anindication of how
on interviews are
conducted and topic
guide in appendix),
the form of data is
clear
Mizrachi, Y. 2020 ¥ Stated in To gain Didn't justify way ¥ Mentions Y Ifthe setting for the N No detail is given on researcher characteristics
And abstract insights interviews were sample was data collection was
Shahrabani, regarding used aver other picked from a Justified, it is clear
S. And the central methods e.g. sample how data were
Nachmani, barriers Facus groups previously collected, the
M. And associated usedina researcher has made
Hornik, A. with OHS. connected the methods explicit
adoption study & (e.g. For interview
among older proportionally method, is there an
adults in representative indication of how
Israel of the original interviews are
sample conducted, and info
on their topic guide)
Wikaire, E. 2022 ¥ Stated in Aim to Provided Y Good detail Y If the setting for the Y The research is led and carried out by Maori health
And intro understand Justification for was given on data collection was researchers (same ethnicity as participants)
Harwood, M. peoples the method the sampling justified, it is clear
And Wikaire- personal strategy & how data were
Mackey, K. experiences sample collected, the
And Crengle, represented researcher has
S. And pecple they Justified the methods
Brown, R. were focusing chosen, the
And on researcher has made
Anderson, A. the methods expl
And Jansen, (e.g. Thereisan
R.M. And indication of how
Keenan, R. interviews are
conducted), the form
of data is clear
Yeong, J. L. 2021 Y Stated in Identify Further N Details on Y The setting for the N No detail is given on researcher characteristics
And Thomas, abstract website discussions were setting but data collection was
P. And features that prompted by didn't justified, it is clear
Buller, J. And would asking mention how how data were
Moosajee, increase participants to they recruited collected, the
M. accessibility expand their researcher has
for users answers and seek justified the methods
with visual opinions or chosen, the
impairment. counter-opinions researcher has made
from the rest of the methods
the group --> explicit (e.g. For
good justification interview method, is
for why there an indication
interviews. of how interviews
weren't used, are conducted), the
form of data is clear
Howells, K. 2022 Y Stated in Explore the Provided Y Good detail Y The setting for the Y The interviews with people experiencing
And Amp, M. abstract experience justification for was given on data collection was homelessness were led by a researcher employed
And and personal the methad the sampling justified, it is clear by Groundswell (a homeless charity) following a
Burrows, M. impact strategy & how data were peer-research approach. Researchers with lived
And Brown, sample collected, the experience of homelessness receive research skills
J. And represented researcher has training (via Groundswell) to enable them to
Brennan, R. people they justified the methods engage with the target research population more
And were focusing chosen, the easily.
Dickinson, J. on researcher has made
And Jackson, the methods
S. And explicit (e.g. For
Yeung, W. L. interview method, is
And there an indication
Ashcroft, D. of how interviews
And are conducted, the
Campbell, 5. form of data is clear
And (e.g. Audi recordings)
Blakeman, T
And Sanders,
C.
Choix et al 2022 Y Stated in Explored Didn't justify why ¥ Good detail ¥ Itis clear how data N No detail is given on researcher characteristics
intro people's they didn't use was given on were collected & ,
perceived on focus groups the sampling there is an indication
barriers to instead strategy & of how interviews
video visits sample are conducted,
represented mentioned where
people they the interview guide
were focusing w
on
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Appendix 3: Table 2: Section B of CASPA checklist

Authors 7) Have ethical issues Comment 8) Was the data analysis Comment 9) Is there a clear statement Comment
been taken into sufficiently rigorous? of findings?
cor
Alkureishi, M.A., Y Oral consent was gained before the Y In-depth description of the analysis Y The researcher has discussed the credibility of their findings
Choo, Z-Y,, interview and ppt received $20 voucher for process, sufficient data are presented (triangulation, more
Rahman, A., Ho, their time. The project conforms with the 1o support than one analyst). The findings are discussed in relation to the
K., Benning- Standards for Reporting Qualitative Research the findings, multiple people helped original research question
Shorb, 1., Lenti, , and was approved as a quality improvement with the analysis reducing personal
G., SAinchez, |V, project by the University of Chicago. As such, bias
Zhu, M., Shah, it was deemed not human subjects research
S.D., Lee, WW. and was not reviewed by the Institutional
Review Board.
Asgary, R. And ¥ This study received IRB approval from the ¥ There is an in-depth description of Y Adequate discussion of the evidence both for and against the
Sckell, B. And Lutheran Family Health Centres, New York the analysis process, thematic analysis researcher’s arguments, the researcher has discussed the
Alcabes, A. And City. was used with clear info on how the credibility of their findings (more than one analyst), the
Naderi, R. And categories/themes were derived from findings are discussed in relation to the original research
Adongo, P. And the data, 2 authors conducted the question
Ogedegbe, G. analysis reducing bias
Kim, H, Zhang, Y. Y Approved by the Human Subjects and Y There is an in-depth description of Y There is adequate discussion of the evidence both for and
Institutional Review Board at the University the analysis process, its clear how the against the researcher's argument, the researcher has
of Texas at Austin. categories/themes were derived from discussed the credibility of their findings (e.g. More than one
the data, the researcher explains how analyst), the findings are discussed in relation to the original
the data presented were selected research question
from the original sample to
demonstrate the analysis process, the
researcher critically examined their
own role, potential bias and influence
during analysis and selection of data
for presentation by testing inter-coder
reliability.
Kramer, Justin and Y All study protocols were approved by the N Lacks a lot of detail and doesn’t say Y If there is adequate discussion of the evidence both for and
Yinusa-Nyahkoon, BUSM Institutional Review Board and which method of analysis was used. against the researcher’s arguments, the researcher has
Leanne and informed consent was obtained from all But the researcher explains how the discussed the credibility of their findings (e.g. Triangulation
Olafsson, Stefan adult participants, with parental consent and data presented were selected from more than ane analyst), the findings are discussed in relation
and Penti, Brian participant assent having been obtained for the original sample to demonstrate to the original research question
and Woadhams, those under the age of 18 years. the analysis process, contradictory
Elisabeth and data are taken into account, Whether
Bickmere, the researcher reduced, potential bias
Timothy and Jack, and influence during analysis and
Brian W. selection of data for presentation by
having 2 analysists.
Maidment, DW.,, Y The study was approved by the NHS Health Y There is an in-depth description of the Y There is adequate discussion of the evidence both for and
Heyes, R., Gomez, Research Authority, East of England analysis process, thematic analysis is against the researcher’s arguments, the researcher has
R., Coulson, N.S., Cambridgeshire and Hertfordshire Research used and is it clear how the discussed the credibility of their findings (e.g. More than ene
‘Wharrad, H., Ethics Committee, and Nottingham categories/themes were derived from analyst), the findings are discussed in relation to the original
Ferguson, M.A. University Hospitals NHS Trust Research and the data, the researcher explains how research question
Innovation Department. the data presented were selected
from the original sample to
demonstrate the analysis process,
contradictory data are taken into
account during teh analysis process,
the researcher critically examined
their own role, potential bias and
influence
during analysis and selection of data
for presentation by having a 2nd
author work on the analysis as well
Mizrachi, Y. And Y The ethics committee of the Max Stern Y Doesn’t say what theory or process Y There is adequate discussion of the evidence both for and
Shahrabani, 5. Yezreel Valley College in Israel approved the was used but there is an in-depth against the researcher's arguments, the researcher has
And Nachmani, current research (Emek no. 2012-17). description of the analysis process, discussed the credibility of their findings (e.g. More than one
M. And Hornik, A. the researcher explains how the data analyst), the findings are discussed in relation to the original
presented were selected from the research guestion
original sample to demonstrate the
analysis process, sufficient data are
presented to support
the findings, the researcher critically
examined their own role, potential
bias and influence during analysis and
selection of data for presentation
Wikaire, E. And Y This study was categorised as low-risk (ie did ¥ Lacks a detail but does mention ¥ There is adequate discussion of the evidence both for and
Harwood, M. And not require full approval) by the New Zealand thematic analysis is used and is it clear against the researcher’s arguments, the findings are discussed
‘Wikaire-Mackey, Health and Disability Ethics Committee how the categories/themes were in relation to the original research question
K. And Crengle, S. review process. Additional ethical review was derived from the data, the researcher
And Brown, R. then completed and granted by the New explains how the data presented were
And Anderson, A. Zealand Ethics Committee (NZEC)18 on 20 selected from the original sample to
And Jansen, R. M. November 2020. demonstrate the analysis process, the
And Keenan, R. researcher critically examined their
own role, potential bias and influence
during analysis and selection of data
for presentation
Yeong, 1. L. And N Only mentioned informed consent was N Lacks detail and doesn’t say w Y There is adequate discussion of the evidence bath for and
Thomas, P. And provided by ppt, not mention of an ethics theory used to analyse. But the against the researcher’s arguments, the findings are discussed
Buller, J. And committee giving approval researcher explains how the data in relation to the original research question
Moosajee, M. presented were selected from the
original sample to demonstrate the
analysis process
Howells, K. And Y Ethical approval was obtained from an NHS ¥ There is an in-depth description of Y There is adequate discussion of the evidence both for and
Amp, M. And Research Ethics Committee (REC) committee. the analysis process, thematic analysis against the researcher’s arguments, the researcher has
Burrows, M. And was used and it is clear how the discussed the credibility of their findings (e.g. More than one
Brown, ). And categories/themes were derived from analyst), the findings are discussed in relation to the original
Brennan, R. And the data, the researcher explains how research guestion
Dickinson, J. And the data presented were selected
Jackson, 5. And from the original sample to
Yeung, W. L. And demonstrate the analysis process,
Asheroft, D. And sufficient data are presented to
Campbell, 5. And support the findings, the researcher
Blakeman, T. And critically examined their own role,
Sanders, C. potential bias and influence during
analysis and selection of data for
presentation
Choix et al Y Mentions participants provided verbal N Lacks details and uses minimal quotes Y Discussion of the evidence both for and against the

informed consent. This study was IRE
exempt.

researcher’s arguments, the findings are discussed in relation
to the original research guestion
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Appendix 3: Table 3: Section C of CASPA checklist

Authors 10) How valuable is the research? Comment Frequency of Y
Alkureishi, M.A., Choo, ZY., Y The researcher discusses the contribution the study makes to existing knowledge or understanding, discussed 10
Rahman, A., Ho, K., Benning-Shorb, whether or haw the findings can be transferred to other populations or considered other ways the research may
1, Lenti, G., Shinchez, 1\, Zhu, M., be used
Shah, 5.0, Lee, WM.
Asgary, R. And Sckell, B. And Y The researcher discusses the contribution the study makes to existing knowledge or understanding, they identify 9
Alcabes, A. And Naderi, R. And new areas where research that is necessary
Adongo, P. And Ogedegbe, G
Kim, H., Zhang, Y. ¥ The researcher discusses the contribution the study makes to existing knowledge and understanding, they 8
identify new areas where research is necessary, discussed whether / how the findings can be applied to other
Kramer, Justin and Yinusa- Y The researcher discusses the contribution the study makes to existing knowledge and understanding, they 7
Nyahkoon, Leanne and Olafsson, identify new areas where research that is necessary
Stefan and Penti, Brian and
Woodhams, Elisabeth and
Bickmore, Timothy and Jack, Brian
W
Maidment, DW., Heyes, R, Gomez, Y The researcher discusses the contribution the study makes to existing knowledge and understanding, they 8
R., Coulson, N.S., Wharrad, H., identify new areas where research that is necessary
Fergusan, M.A.
Mizrachi, Y. And Shahrabani, S. And ¥ The researcher discusses the contribution the study makes to existing knowledge and understanding, they 8
Nachmani, M. And Hornik, A. identify new areas where research that is necessary
Wikaire, E. And Harwood, M. And ¥ The researcher discusses the contribution the study makes to existing knowledge and understanding, they 10
Wikaire-Mackey, K. And Crengle, S. identify new areas where research that is necessary
And Brown, R. And Anderson, A.
And Jansen, R. M. And Keenan, R.
Yeong, J. L. And Thomas, P. And Y The researcher discusses the contribution the study makes to existing knowledge and understanding, they 6
Buller, J. And Moosajee, M identify new areas where research that is necessary
Howells, K. And Amp, M. And Y The researcher discusses the contribution the study makes to existing knowledge and understanding, they 10
Burrows, M. And Brown, J. And identify new areas where research that is necessary, identifies where findings can be applied to other groups
Brennan, R. And Dickinson, J. And
Jackson, S. And Yeung, W. L. And
Ashcroft, D. And Campbell, 5. And
T. And Sanders, C.
Choix et al Y The researcher discusses the contribution the study makes to existing knowledge and understanding, they 7

identify new areas where research that is necessary
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Appendix 4: Included studies participant demographics

Authors CLEARS representation Additional demographic details Country
Alkureishi, et | 35 participants: ® 35 Adult primary care patients (27 female, 8 males) and Chicago (USA)
al. (165 e Culture (ethnicity): Hispanic (n=2), Black/ 19 parents of paediatric patients who had a phone, video
African American (n=23), white (n= 8), or both types of visits at a Chicago medical centre. Only
other (n=2). the sample of 35 adult primary care patients were
» Educational attainment: High school or less included in the analysis to avoid analysing paediatric
(n=14). perspectives.
®» Socioeconomic status: Medicare (n=25). o All reported English as their primary language.
¢ 10 in the analysed sample had higher economic status
using medical plan as proxy (private medical insurance).
21 individuals has higher educational attainment
(college/associate degree (n=7), Bachelor’s degree (n=6),
Graduate or professional degree (n=8)
Asgary, et al. 50 participants: © 50 homeless individuals, of which 29 were female. New York City
ase e Residence (homeless): Average years of # 30 participants had a history of chronic diseases and 10 (USA)
homelessness: 2.03 yrs (max 14 yrs) had an active mental illness.
e Sample had an average age: 51.66 and 33 were above the
age of 50 but it is unclear how many were above 65.
Choxi et al. O participants: e 14 participants in total including older patients (n=9) and | Portland, Oregon

(166)

e Culture (ethnicity): Majority were Black,
Indigenous, and People of Colour (BIPOC) (n=6)
e Age: Average age was 68, and a majority (n=5)
were 70 or older.

e Socioeconomic status (health insurance):
Majority had Medicaid or Medicare (n=7).

clinical support staff (n=4). Clinical support staff were
excluded from analysis.

(USA)

Howells etal. | 21 participants: e 43 participants of which 21 were homeless (including 3 Manchester (UK)
(169) o Culture (ethnicity): mixed race (n=2), eastern females and 18 males) and 22 were healthcare
European (n=1), white British (n=18) professionals. Healthcare professionals were excluded
eEducational attainment: no qualifications (n=11), | from the analysis.
GCSE (n=8), degree (n=1), missing (n=1) o All homeless individuals had at least one chronic
¢ Residence: Homeless condition and reported anxiety & depression and/ or
alcohol & drug related issues.
o Homeless individuals age ranges included :25-34 (n=5),
35-44 (n=6), 45-54 (n=8), 55-64 (n=2)
Kim, et al. R0 articipants: o A total of 20 participants of which 12 were female and 8 | Texas (USA)

(167)

o Culture (ethnicity and language): All identified
as Hispanic and 13 has spanish as their first
language (n=13).

o Educational attainment: High school or less than
high school education (n=15)

@ Socioeconomic status (income): All low SES with
18 on an annual income of less than $25,000.

males.

o All reported having some kind of health-related
concerns.

o Age of the sample ranged from 20 to 60.

Kramer et al.
(168)

Boston (3 groups, 8 participants):

e Culture (ethnicity): black African American (n=5),
black other (n=3)

® Educational attainment: high school (n=4),
university (n=4)

® Socioeconomic status (employment): unemployed
(n=1), part time (n=4), full time (n=2), student
(n=1)

Providence (3 groups and 19 participants):
*Culture (ethnicity and language): black African
American (n= 14), black other (n=5) and 3 prefer
speaking Spanish at home.

*Educational attainment: no high school (n=4)
less than high school (n=6), high school (n=4),
university (n=5)

*Socioeconomic status (employment):
unemployed (n=1), part time (n=3), full time (n=2),
student (n=3)

e 67 in focus group and 5 in interviews (12 key informant
interviews excluded and 19 minors (under 18) excluded
from analysis).

o Interviewees were recruited from the sample of 30 men
who used Embodied conversational agent for 2 weeks.

e Mean ages of recruitment sites:

o  Boston: 23.4yrs

o Providence: 21.6yrs
o  New Haven: 24yrs

o  Philadelphia: 19.8yrs

Boston, New
Haven,
Providence, &
Philadelphia
(USA)
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New Haven (1 group and 12 participants):
*Culture (ethnicity and language): black African
American (n=11), black other (n=1), and 3 prefer
speaking Spanish at home.

*Educational attainment: no high school (n=1)
less than high school (n=3), high school (n=4),
university (n=4)

*Socioeconomic status (employment):
Employment: part time (n=9), full time (n=3),

Philadelphia (2 groups, 9 participants):
*Culture (ethnicity): black African American
(n=8), black other (n=1)

*Educational attainment: less than high school
(n=4), high school (n=2) uni (n=3)
*Socioeconomic status (employment):
unemployed (n=3), part time (n=1), full time
(n=0), student (n=5)

Maidment et 16 participants: o 16 first time hearing aid users recruited through a Nottingham (UK)
al. (1" e Limiting conditions: All had a hearing medical centre in Nottingham.
impairment. ® 6 were female and 10 were males.
Age range: 39-85 (mean: 68.81) o 2 self-reported as a beginner in digital tech competency
and 14 as fully competent.
o All participants had a good understanding of the English
language.
Mizrachi, et 31 participants: ® 31 people picked from the sample the authors used in a Israel
al. 7D e Culture (religion): Jewish (n=25), other religion quantitative survey in a different study.
(n=6) e 21 users of online health services (9 men and 12 women)
® Age: 61 and 69 (n=7), 70 and above (n=6). and 10 non-users (4 men and 6 women).
e Other ages included between 50 and 54 (n=12), 55 and
60 (n=6),
Wikaire, et al. | 12 participants: e 6 Maori telehealth consultation patients and 6 Maori in- New Zealand

(172)

o Culture (ethnicity): native New Zealand
individuals

clinic consultation patients. (5 Maori health professionals
were excluded from analysis).

Yeong, et al.
(173)

9 participants:
¢ Limiting conditions: Visually impaired (n=6),
e Age: above 65 (n=1)
¢ Socioeconomic status: Unemployed (n=1)

o 4 females and 5 males who all used the internet and all
reported to be at least somewhat confident in using tech.
Some healthcare professionals were interviewed but are
excluded from analysis.

London (UK)
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Appendix 5: Included study details

Author Aim Method Inclusive Factor(s) causing inequities Overarching
digital health theme covered
strategy

Alkureishi, | To understand Interviews Co-designing | Older, low-income, minority, o Infrastructure

etal, (199 patients’ perspectives general digital | and non-English speaking o Educational

on (1) the definition, health Medicaid patients are at support
causes, and impact of services highest risk of experiencing

the digital divide; (2) technology access and digital

whose responsibility it literacy barriers.

is to address the

digital divide; and (3)

potential solutions to

mitigate the digital

divide.

Asgary, et | To evaluate homeless | Interviews Co-designing | Little information exists o Infrastructure

al. 139 individuals’ mHealth regarding strategies that use e User-friendly

perceptions, attitudes mHealth to mitigate barriers design
and experiences to healthcare access among

regarding mobile the homeless.

health.

Choxi et Identify the barriers of | Interviews Co-designing | Due to covid, video visits e Educational

al. (169 video visits for video increased to allow physical support

patients who rely on consultation examination and aid o User-friendly
telephone visits for health diagnostic decision making design
ambulatory care. services but require video capable

technology, reliable internet

access and greater digital

literacy than phone visits

contributing towards

inequities.

Howells et | Explore the Interviews Outreach Little is known about whether | e Infrastructure

al. (169 experience and impact the recent changes required e Educational

of organisational and during COVID-19 to deliver support
technology changes in services to people during
response to COVID- experiencing homelessness
19 on access to health will help to address or
care for people compound inequality in
experiencing accessing care.
homelessness.
Kim, et al. | Exploring the context | Interviews Co-designing | Little is known about the o Infrastructure
167 in which smartphones mHealth users, particularly those of e User-friendly
were used for health low-socioeconomic status, design
information. health information-seeking
behaviour using smartphones.

Kramer et | Black men’s Interviews Co-designing | Black individuals are more e User-friendly

al. (169 experiences with, and | & focus Embodied likely to live in medically design

suggestions for, health | groups conversational | underserved areas, technology
care systems, while agent (ECA) may offer an opportunity to
also exploring the address health disparities by
acceptability of ECA improving trust & cultural
technology (embodied sensitivity.

conversational agent

(ECA) that simulates

face-to-face

conversation with a

health counsellor).

Maidment | Compare barriers and | Interviews Co-designing | First-time users experience e Educational

etal. (170 facilitators between mHealth difficulties using their hearing support

m2Hear (app which
provides information
on how to use a
hearing aid) and

aids because they struggle to
remember all of the
information given to them by
their audiologist at the time of

o User-friendly
design
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C2Hear (YouTube
videos delivering
similar information as
m2Hear).

fitting. An app could provide
easily accessible information
to promote proper use.

Mizrachi, Explore the role of Interviews Outreach Low adoption of online health Educational
etal. 17D family members in services amongst over 65s. support
supporting online User-friendly
health services usage design
amongst older groups.
Wikaire, et | Investigate Maori Interviews Co-designing | Telehealth may present Infrastructure
al. 172 (New Zealand General additional barriers to) that
natives) experiences digital health contribute to inequities.
of Telehealth services
consultations during
the March 2020
COVID-19 lockdown.
Yeong, et Identify key web- Interviews Co-designing | Health websites for genetic User-friendly
al. 179 based accessibility & focus Health eye disorders are typically design
features for internet groups websites poorly accessible to users

users with vision
impairment and to
explore whether the
contents provided in
website were relevant
and comprehensible.

with visual impairment.
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Appendix 6: Study 1 Advert

Share your
thoughts about

[—|
the future of - 0 \
| ~—
healthcare! = m
-~

How can we support your access & use of
technology when seeing the doctor?

Involves a 30 to 40 min chat
with a researcher from
Newcastle University.

E Receive a

£20 voucher as a thank you

=  Aged 65+ =  Have a visual and/ or

»  Have a religious belief hearing impairment

=  Ongovernment benefits *  From minority ethnic
or have a low income backgrounds

=  Have not received . Not a native English speaker
education after leaving =  Live in a rural or deprived
school area

\ . Do not have a fixed addresy

Interested? Or would like more information?
Please contact Sarah Wilson at
Sarah.Wilson@newcastle.ac.uk or phone/text : 07771397273

215



Appendix 7: Study 1 Participant Information Sheet

Participant Information Sheet

Finding ways to help you access & use technology
for your health.

Project background and aim:

In the last few years, doctors and nurses have started using
computers, technology and gadgets more and more in hospitals and
your local doctors’ clinic. For example, you might have noticed people
using the NHS app, or you might have also been offered a video or
phone call with your doctor or nurse instead of visiting them in
person.

How are you feeling today?

These technologies can help healthcare professionals care for you,
(RS youe e and help you take care of yourself. But not everyone has them, knows
how to use them, or even wants to use them. To make sure no one is
left behind as these technologies become more commonin

healthcare, we need to find ways to help people access and feel
happy to use them, if they want to.

We have found some different ways that have been used to help people use health
technology, but we would like to know what you think of them, how they can be
improved and what else could be done.

Is this project right for you?
We would like to talk to you if you are aged over 18, and feel like you belong to at least 2 of these
groups:

=  Aged 65+

= Have areligious belief

= On government benefits or have a low income

= Have not received education after leaving school

= Have avisual and/or hearing impairment

= From an ethnic background which is not white British

= Not a native English speaker

= Livein arural or deprived area or do not have a fixed address
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If you would like to have a chat about the project, you can reach out to our research
team. You will find their contact information at the end of this paper. We can also get
someone to help translate or write in different languages.

What does the activity involve?

research team to hear what you think about

94}

A one-to-one chat with someone from our
9
7

ways that could help people use and access ¥
computers, technology and gadgets for health

purposes, how we can improve these, and talk - k
about any ideas that you might have. This will Oy
take 30 to 40 minutes, and you can choose when S <

and where it happens from a range of options
given by a member of our research team. After 30-40 minutes
the chat, you’ll be asked to answer a short set of

questions about yourself, which will take about 5 minutes.

If you would prefer to have a group discussion, with 4-6 other people in the room, thatis
no problem. Please see the image below to read about the pros and cons of having a

ol e
&2

one to one chatvs a group discussion.

Focus groups Interviews
* Brainstorm new ideas with others More privacy
Pros * Hearing other’s thoughts can help More flexibility in time & location
develop your own ideas More time to talk about what
* Receive group support for your matters to you

opinions Fewer distractions

* Opportunity to socialise and meet
new people

Cons

* Less flexibility in time & location * Can’t develop group ideas
x » Lacks the opportunity to meet

* Less privacy

new people

Interested? Just contact Sarah Wilson, a member of our research team, by emailing her
(email address: Sarah.Wilson@newcastle.ac.uk) or calling or texting her (phone
number: 07771397273) and she will help you plan a time, date and place to have a chat.
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What are the benefits and disadvantages of taking
partin this activity?

Benefits

You’ll get a £20 supermarket voucher or Amazon voucher as a
thank you (or we can donate it to a charity or local community
group if you prefer). You can choose between an Aldi, Lidl,

Asda, Morrisons or a Tesco voucher. Just let us know which
voucher you prefer before we have a chat. We'll also pay for
your travel to meet us.

By joining in this activity, you will help us learn how to make it easer for people to access
and use technology for health purposes. We will also share a summary of our results
with you.

If you would like to take part, but we cannot include you right now, we'll ask you to join a
group where we talk about our research and tell you about other chances to help in the
future.

Potential disadvantages

Taking part in this activity will take some of your time. We will talk about how you feel about
using technology for your health so if you find talking about this hard or difficult in any way, we
will stop the discussion and give you some options to get support. Helplines can also be found
at the end of this document.

What will happen to the results?

We will use what we learn from this project to help improve peoples’ access and use of
technology for health purposes. The responses you provide in the questionnaire will
help us understand a bit about your background and the community you are apart of.
This will help us make sure we gather a wide range of views from different people of
different backgrounds.

We will tell others about what we find in meetings, presentations, and published

papers. When we are telling others about what we find, we will not mention your name
or any other information that could be used to identify you. If you change your mind and
don't want to be a part of this activity anymore, that's okay. But the things you told us up
until that point may still be used.

Other stuff we need to tell you about...
Will people be able to find out that | took part ?

No, if you decide to take part, your answers to the questionnaire and what you say in our
chat will be confidential and saved in a way that no one will be able to know it was you.
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The chat will be recorded to make sure we don’t miss anything and written out using
some computer software, or an approved third-party (e.g., UK Transcription
https://www.uktranscription.com/). This will then be checked over by a member of the
research team to make sure everything is correct.

Will | be contacted by other researchers?

No, we will not share your contact details with anyone without your permission. We will
also not expect you to take part in any of our future activities. If you would like to take
part in future activities, just let us know and we will safely keep your contact details.

Who is responsible for making sure my data is used properly?

Newcastle University is legally responsible for looking after your information and making sure it
is used properly. If you would like to read more about this, get in touch with a member of our
research team and we can give you more information.

Who can | contact?

If you have any questions, would like to receive this information in a different format or
language, or would like to reschedule please contact:
e Sarah Wilson
Email : Sarah.Wilson@newcastle.ac.uk
Phone : 07771397273

To report any formal complaints relating to this study, contact:

e Sarah Slight
Email: Sarah.Slight@newcastle.ac.uk
Phone : +44 (191) 208 2358

Helplines:
e For mental health support:
Call: 0300 123 3393

Email: info@mind.org.uk

Post: Mind Infoline, PO Box 75225, London, E15 9FS
Or visit https://www.nhs.uk/nhs-services/hospitals/what-is-pals-patient-advice-and-liaison-

service/

e Would you like to share your experience of the NHS with a professional? Contact Health
Watch by calling 03000 683 000 between the hours of 08:30 — 17:30 Monday to Friday,
email: enquiries@healthwatch.co.uk or visit https://www.healthwatch.co.uk/have-your-say

This study was approved by the Faculty of Medical Sciences Research Ethics Committee, part
of Newcastle University’s Research Ethics Committee. This Committee includes members
who are internal to the Faculty. This study was reviewed by members of the Committee, who
must provide impartial advice and avoid significant conflicts of interests.
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Appendix 8: Study 1 Expression of Interest form

Expression of interest form

1. What gender do you identify as?

N Y O IO

[

Female (same as my sex assigned at birth)
Male (same as my sex assigned at birth)
Transgender female

Transgender male

Genderfluid

Non-binary

Other, please specify

Prefer not to say.

2. How old are you?

[

N s O R O I O

Under 18
18- 20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
Over 91
Prefer not to say.

3. Please specify your ethnicity.

White

Mixed / Multiple ethnic groups

Asian / Asian British

Black / African / Caribbean / Black British
Other ethnic group, please specify

Prefer not to say.
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4. Whatis your preferred language to communicate in?

O 0odooogd

(1 English

British sign language
Arabic

Polish

Romanian

Panjabi

Urdu

Other, please specify

[J Prefer notto say.

5. Do you have areligious faith?

N B O B B

]

Christian (Catholic, Protestant or any other Christian denominations)
Hindu

Jewish

Muslim

Other, (please specify)

I am notreligious
Prefer not to say.

6. Whatis your highest educational attainment?

[

I B B B

No qualifications

GCSE (or equivalent)

A level (or equivalent)

First degree (e.g. BA, BSc)

Postgraduate degree or professional qualification (e.g., qualified teacher)
Other, please specify

[J Prefer not to say.

7. Do you have any visual or hearing impairments ?
1 No
] Yes (visual)
(] Yes (hearing)
(] Yes (both)
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If you feel comfortable providing further details e.g. the name of your
condition, please specify.

[l Prefer notto say.

8. Whatis your postcode? We will only use this information to gather publicly
available consensus data on your local area.

] Prefer not to say.

9. Doyouidentify as having a low income? (The government classifies a low income
as an annual income below £20,000).
U Yes
J No
J Prefer notto say

10. Do you own or have access to any of the following digital tools below? Please tick as many
that apply to you.
[0 Landline
Mobile phone (without internet)
Smartphone (a phone with internet connection)
Broadband
iPad or smart tablet
Laptop
Computer
Smart TV
Smart speaker (e.g. an Alexa)
Smart home technology (e.g. Hive)
Other
None of the above
Prefer not to say.

A A O B

OO

11. If you have selected any digital tools in question 10, how do you have access?
0 lown it and do not share with someone in my household.
[1 Ishare it with someone in my household.
[1  Via a family or friend.
[0 Via public places e.g. libraries.

12. If you selected mobile phone or smartphone, what type of plan are you on?
[] Payasyougo
[l Contract

[0 Prefer not to say.
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13.

you.

Iy B B [

14.

N s I

15.

What is your main reason for using technology? Please tick all the options that apply to

Work

Volunteering

To study

For entertainment

To socialise with others

Gaming

For online shopping/banking

Other

| very rarely use technology, so this question does not apply to me.
Prefer not to say

Do you feel confident when using technology?
Not at all

Slightly

Somewhat

Only if someone is helping me.

Only with technology | am familiar with

Fairly

Completely

Please provide your name and contact details below so | can get back in touch

with you to organise a chat.

Name

Contact details:

Voucher preference:
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Appendix 9: Study 1 Consent form

CONSENT FORM

Strategies to promote digital health equity.

Thank you for your interest in taking part in this research study. Please read the
information sheet carefully and take this opportunity to ask any questions that you
might have. If you would like any information in a non-written/accessible format, or
different language please ask. If you are happy that you understand fully what you are
being asked to do and would like to take part, please initial each of the boxes below
that you agree with and then sign the form at the bottom. You will be asked to sign
two copies and one is to keep for your records.

| confirm that | have read and understood the information sheet dated (version 1)
for the above study; | have had the opportunity to consider the information, ask
questions and | have had any questions answered satisfactorily.

| understand that my participation is voluntary and that | am free to withdraw at any
time without giving any reason, without my rights being affected. | understand that
if | decide to withdraw, any data that | have provided up to that point will be
included.

| consent to the processing of my personal information [ethnicity, gender identity,
preferred language, religion, limiting condition, health conditions, educational
attainment, age, place of residence (full postcode),] for the purposes of this
research study, as described in the information sheet. | understand that all
personal information will be anonymised with a random participant code and |
consent to my anonymised research data being stored and included in analysis and
publications.

| understand that my anonymised research data may be published as a report.

| consent to the retention of my personal information name, email and telephone
number for 1-year, for the purpose of being re-contacted and | consent to being
contacted for participation in future studies.

| consent to being audio and/or video recorded and understand that the recordings
will be destroyed immediately after transcription. Anonymised transcriptions will
be stored on a password-protected computer and used for research purposes only.

| agree to take part in this research study.

Participant name: Researcher name:
Signature: Signature:
Date: Date:
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Appendix 10: Study 1 Follow up questionnaire

Follow up questionnaire

10. Is this your first-time taking part in research?
(] Yes
J No
] Prefer notto say

11. Have you ever used technology for health purposes? This can include video calls
with a doctor or other healthcare provider, phone apps (e.g. NHS app) or
wearable technology your doctor has asked you to use.

(] Yes. Please provide further details below e.g., the technology you used,
and/or the purpose of using it.

] No
(] Prefer notto say

If you answered yes to question 10 please complete questions a,b and c. If you
selected no please continue to question 11.

a) What motivated you to start using the technology?
[J Family and/or friend recommended it
[J Doctorrecommended it
[J Read aboutitonline
(] Other. Please provide details below

[J Prefer notto say
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b) What did you like about using the technology?

] Prefer notto say

c) Whatdid you find challenging about using the technology? Please tick all
that apply to you.

[J Finding information about the technology (to solve and issue or to learn

how to use it)

] Accessing the technology or a device to use the service (e.g. a computer
with a video camera for video calls, or a phone that is suitable for an app)
Financial reasons
Using the technology due to the complexity of the technology
Using the technology due to small fount size or features
Limited language translation
Having the time to use it
Accessing support from a family, friend or healthcare professional
Seeing how using the technology benefits me
None of the above - | really enjoyed using the technology
Other. Please provide more details

(A B O

0 Prefer notto say

12. Would you be interested in hearing about other opportunities to take partin
research?
] Yes
] No

If yes, please enter your email or phone number below
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Appendix 11: Study 2 Advert

Strategies to
advance digital

health equity

Share your professional experiences to
help improve digital health equity!

Take partin

OR
One to one chat A group discussion
(~ 30 to 40 min) (~60-90mins)

Interested?
. Healthcare professional Scan the QR code & complete the form
+ Commissioner i
. Integrated care board (ICB) professional ::':
*  Work for a policy or regulatory body i 2
*  Community or charity worker ._\_‘,}_‘n_;a,

supporting underserved groups Would like more information?

+  Orinvolved in implementing digital
health technologies in a professional
capacity

Please contact:
Sarah.Wilson@newcastle.ac.uk

NIHR iz, | @GNewcastle | AZHEMERS

University RESEARCH UK [l
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Appendix 12: Study 2 Professional background questionnaire

Stakeholder participant questionnaire

This short questionnaire is made up of questions relating to your background, where you
work, and the demographic group you typically work with or for. It will take you

approximately 2 minutes to complete. Please answer all the questions as accurately as

you can. If you do not feel comfortable answering a question, please just tick ‘Prefer not

to say’ and move on to the next question. All your answers will be kept confidential and

only used for the purpose of this study.

1. Whatis your job title?

] Prefer notto say

2. Which sector best describes where you work?

[

N I IO B O

[]

Healthcare professional

Commissioner

Integrated care system (ICS) professional
Policy

Regulations

Community work

Charity worker

Other third party sectors/ organisations
Other

Please specify

Prefer not to say

3. What s the postcode for your current place of work?

[]

Prefer not to say
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4. What demographic group do you typically work with or for? Please tick all groups
that apply.
] Diverse ethnic and/or racial groups
[ Individuals whose first language is not English
[ Individuals with religious beliefs. Please provide the religion(s) below

Hearing impairments/ wear hearing aids/ hearing loss/ deaf/ Deaf
Visual impairment/ vision loss/ partly blind/ blind

Low educational attainment

Over the age of 65

Live in deprived areas

Live in rural areas

Homeless

Low socio-economic income

Prefer not to say

(N Oy B B O

5. How many years have you been working with or for these groups?
Less than 1 year

1-3 years

4-6 years

6-10 years

+10 years

0 I R B Ay

Prefer not to say

6. Do you have any experience of the following; tick all that apply.
"1 Implementing digital technology into healthcare

Helping others use technology for health purposes

Helping others access technology for health purposes

No

Prefer not to say

I O IO A B

7. Please provide more information about your answer to question 7. For example,
the technologies you have implemented or aided others to use. If you respond
No to question 7 please tick ‘does not apply to me’.

[l Does not apply to me
[l Prefer notto say
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Appendix 13: Study 1 Topic guide

Interview guide

I would like to start by thanking you for taking the time to talk to me today. | am
interested in hearing your experiences of accessing your doctor and opinions on using
technology to help you access them. Do you have any questions before we begin?

Before we start, is it ok if | record our conversation? Everything you say will be kept
confidential.

1) Canyou tell me about any challenges you have experienced when trying to
access your doctor or any type of healthcare?

2) Have you ever used or heard of any technology, such as an app or video call, that
could help you access your doctor or other health information?

3) Have you got any thoughts about how can we improve technology that is been
used for a health purposes?

I’ve been reading about different ways to support people like yourself in accessing and
using technology for health purposes, as well as helping people feel more motivated to
use them.

4) The first way is about making the technology easy to use. So, what makes some

technology easy for you to use?

5) The second is about being provided with equipment. What would you like to be
provided with to help you access and use technology for a health purpose and
why?

6) The lastoneis about technical support. Can you tell me if this is something you
would like and what this support should look like?

7) Are there any other things you would like to see in place to help you use, access
or feel more motivated to use technology for health purposes?

- How would you like to hear about any new changes to support that is
available?
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Appendix 14: Study 1 Focus group slides

Slide 1

III Have you faced any challenges when trying to access

healthcare?
Doctors, nurses, pharmacists, services e.g. health checks/ screening

Slide 2

II Have you ever used or heard of any technology that could
help you access your doctor or health-related information?

Slide 3

Any thoughts about how can we improve technology designed
III to be used for healthcare purposes?
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Slide 4

III Strategies to support use, access & motivation

User-friendly
design

Tech support : .> Any other suggestions?
L ]

Slide 5

III Who should be involved in delivering new support services?

NeweasCle g m

Slide 6

How would you
like to hear
about new
changes to
services or
support
available?
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Appendix 15: Study 2 Topic guide

Stakeholder topic guide

| would like to start by thanking you for taking the time to talk to me today. I’'m interested in
hearing about your experiences of improving digital inclusivity within healthcare and your
thoughts on how things can be done better. Is there anything you would like to ask me
before we start?

Are you happy for this conversation to be recorded?

1) Can you tell me about your experience involved in [insert name of project(s) to
improve inclusivity or the DHT(s) the stakeholder is known to be involved in]?
- Any major challenges and/or facilitators?
- How did you overcome these challenges?
- Any reflections or findings from this work that you feel are key to improving
digital inclusivity?

As part of my PhD project, I've been reading about different strategies to improve digital
inclusivity within healthcare and just finished a study exploring the opinions of underserved
groups on ways to improve digital inclusion. From this work there seems to be 3 key
elements to supporting digital inclusivity that | would like to get your thoughts on.

2) The first one is to do with the technology itself. Have you had any thoughts or
reflections about how we make the technology used for healthcare purposes more
inclusive?

- e.g., translation options, content in different formats (videos or infographics),
simplistic design, easy login/registering process

- Any concerns about the feasibility of implementing these changes?

- What would reduce these concerns?

3) The second one is about supportive infrastructure, such as access to decent Wi-Fi
signal, provision of devices and non-digital routes to healthcare. What do you think
should be provided to improve inclusivity?

- E.g., devices, sim cards, vouchers, assistive technology, broadband/ phone deals,
low or non-digital routes (e.g., physical leaflets for information)

- Any concerns about the feasibility of implementing these changes? E.g. securing
funding/ who should provide funding? Security of devices in terms of loss/ theft
or hacking?

- What would reduce these concerns?

4) The last one is about providing educational support. Based on your experiences, how
might it be best to deliver educational support and who should be involved?
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5)

6)

E.g., community centres with technology champions and peer teaching/
healthcare sites with healthcare professionals, medical students, or IT team
delivering the training.

Any concerns about the feasibility of implementing these changes? E.g. funding/
advertisement.

What would reduce these concerns?

Is there anything else that you would like to see in place to improve digitally
inclusivity within healthcare?

How would implementing this idea help reduce digital exclusion? E.g. what
barrier would it overcome? Is there a particular demographic group it would
help?

Any concerns about the feasibility of implementing these changes?

What would reduce these concerns?

Support from a different angle e.g., directly impacting the public/ additional
support for organisations helping others/ policies.

Do you know of any colleagues or groups involved in implementing digitally inclusive
strategies within healthcare, e.g., someone with a similar role to you in a different
region, that | could contact and might be happy to talk to me?
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Appendix 16: Study 1 COREQ checklist

COREQ (COnsolidated criteria for REporting Qualitative research) Checklist

A checklist of items that should be included in reports of qualitative research. You must report the page number in your manuscript

where you consider each of the items listed in this checklist. If you have not included this information, either revise your manuscript
accordingly before submitting or note N/A.

Topic Item No. Guide Questions/Description Reported on
‘ ‘ Page No.
Domain 1: Research team
and reflexivity
Personal characteristics
Interviewer/facilitator 1 Which author/s conducted the interview or focus group? '4‘5
Credentials 2 ‘What were the researcher’s credentials? E.g. PhD, MD ){iii
Occupation 3 What was their occupation at the time of the study?
Gender 4 Was the researcher male or female? 13,158
Experience and training 5 What experience or training did the researcher have? #iii, 73,158
Relationship with
participants
Relationship established 6 Was a relationship established prior to study commencement? IE 4 |
Participant knowledge of 7 What did the participants know about the researcher? e.g. personal EE
the interviewer goals, reasons for doing the research
Interviewer characteristics 8 ‘What characteristics were reported about the inter viewer/facilitator? @
e.g. Bias, assumptions, reasons and interests in the research topic
Domain 2: Study design
Theoretical framework
Methodological orientation 9 What methodological orientation was stated to underpin the study? e.g.
and Theory grounded theory, discourse analysis, ethnography, phenomenology, Eg
content analysis
Participant selection
Sampling 10 How were participants selected? e.g. purposive, convenience,
consecutive, snowball E@
Method of approach 11 How were participants approached? e.g. face-to-face, telephone, mail, E@
email
Sample size 12 How many participants were in the study? 79
Non-participation 13 How many people refused to participate or dropped out? Reasons? 19, 156
Setting
Setting of data collection 14 Where was the data collected? e.g. home, clinic, workplace |55 |
Presence of non- 15 Was anyone else present besides the participants and researchers? =
participants [Z
Description of sample 16 What are the important characteristics of the sample? e.g. demographic gy
data, date [E
Data collection
Interview guide 17 Were questions, prompts, guides provided by the authors? Was it pilot El 54
tested?
Repeat interviews 18 Were repeat inter views carried out? If yes, how many? n/a
Audio/visual recording 19 Did the research use audie or visual recording to collect the data? 67
Field notes 20 Were field notes made during and/or after the inter view or focus group? |65, 66
Duration 21 What was the duration of the inter views or focus group? 79
Data saturation 22 Was data saturation discussed? 66, 67
Transcripts returned 23 Were transcripts returned to participants for comment and/or n/a
correction? |
Domain 3: analysis and
findings
Data analysis
Mumber of data coders 24 How many data coders coded the data? 68
Description of the coding 25 Did authors provide a description of the coding tree?
tree a8, 98
Derivation of themes 26 Were thames identified in advance or derived from the data? 69
Software 27 What software, if applicable, was used to manage the data? 70
Participant checking 28 Did participants provide feedback on the findings? 1
Reporting
Quotations presented 29 Were participant quotations presented to illustrate the themes,findings?
Was each quotation identified? e.g. participant number
Data and findings consistent 30 Was there consistency between the data presented and the findings?
Clarity of major themes 31 Were major themes clearly presented in the findings? -
Clarity of minor themes 32 Is there a description of diverse cases or discussion of minor themes? T

Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): 2 32-item checklist

for interviews and focus groups. International Journal for Quality in Health Care. 2007, Valume 19, Number 6: pp. 349 - 357

Once you have completed this checklist, please save a copy and upload it as part of your submission. DO NOT include this

checklist as part of the main manuscript document. It must be uploaded as a separate file.
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Appendix 17: Study 2 COREQ checklist

COREQ (COnsolidated criteria for REporting Qualitative research) Checklist

A checklist of items that should be included in reports of qualitative research. You must report the page number in your manuscript

where you consider each of the items listed in this checklist. If you have not included this information, either revise your manuscript

accordingly before submitting or note N/A.

Topic Item No. Guide Questions/Description Reported on
Page No.
Domain 1: Research team
and reflexivity
Personal characteristics
Interviewer/facilitator 1 Which author/s conducted the interview or focus group? 15
Credentials 2 What were the researcher’s credentials? E.g. PhD, MD ){iil‘
Occupation 3 What was their occupation at the time of the study? m
Gender 4 Was the researcher male or female? 137138
Experience and training 5 What experience or training did the researcher have? 3{|i|“ 73, 158
Relationship with
participants
Relationship established 6 Was a relationship established prior to study commencement? |59 |
Participant knowledge of 7 What did the participants know about the researcher? e.g. personal =
the interviewer goals, reasons for doing the research [E
Interviewer characteristics 8 What characteristics were reported about the inter viewer/facilitator?
e.g. Bias, assumptions, reasons and interests in the research topic h'wl
Domain 2: Study design
Theoretical framework
Methodological orientation 9 What methodological orientation was stated to underpin the study? e.g.
and Theory grounded theory, discourse analysis, ethnography, phenomenology, Eg
content analysis
Participant selection
Sampling 10 How were participants selected? e.g. purposive, convenience,
consecutive, snowball EE
Method of approach 11 How were participants approached? e.g. face-to-face, telephone, mail, EE
email
Sample size 12 How many participants were in the study? 100
Non-participation 13 How many people refused to participate or dropped out? Reasons? rl/a
Setting
Setting of data collection 14 Where was the data collected? e.g. home, clinic, workplace IE 3-54 |
Presence of non- 15 Was anyone else present besides the participants and researchers?
participants EZ
Description of sample 16 What are the important characteristics of the sample? e.g. demographic
data, date E@
Data collection
Interview guide 17 Were questions, prompts, guides provided by the authors? Was it pilot E:l
tested?
Repeat interviews 18 Were repeat inter views carried out? If yes, how many? n)/a
Audio/visual recording 19 Did the research use audio or visual recording to collect the data? g7
Field notes 20 Were field notes made during and/or after the inter view or focus group? |5, 66
Duration 21 What was the duration of the inter views or focus group? 01
Data saturation 22 Was data saturation discussed? 66, 67
Transcripts returned 23 Were transcripts returned to participants for comment and/or n/a
correction?
Domain 3: analysis and
findings
Data analysis
Number of data coders 24 How many data coders coded the data? ﬁ |
Description of the coding 25 Did authors provide a description of the coding tree?
tree EE
Derivation of themes 26 Were themes identified in advance or derived from the data? 69
Software 27 What software, if applicable, was used to manage the data? 7
Participant checking 28 Did participants provide feedback on the findings? 376, 77, 18
Reporting
Quotations presented 29 Were participant quotations presented to illustrate the themesfﬁndings?EE
Was each quotation identified? e.g. participant number
Data and findings consistent 30 Was there consistency between the data presented and the findings? 1105-126
Clarity of major themes 31 Were major themes clearly presented in the findings? 105-126
Clarity of minor themes 32 Is there a description of diverse cases or discussion of minor themes? 105-126

Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist
for interviews and focus groups. International Journal for Quality in Health Care. 2007. Volume 19, Number 6: pp. 349 - 357

Once you have completed this checklist, please save a copy and upload it as part of your submission. DO NOT include this

checklist as part of the main manuscript document. It must be uploaded as a separate file.
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Appendix 18: Risk assessment

Risk Assessment Form

This risk assessment form should be completed electronically and approved and signed by the appropriate responsible person: principal
investigator (PI), module leader, tutor, or dissertation mentor. Guidance on completing this form is provided on the University Safety Office
website and in the HSE guidance Five Steps to Risk Assessment, which can be downloaded from the HSE website or USO website. It is the
responsibility of the person in charge of the fieldwork that this risk assessment is made available to all participants of the fieldwork.

Title of project and/or module:
Strategies to promote digital health equity: the perspectives of underserved communities.

Person conducting Sarah Wilson  |Other people involved Clare Tolley
fieldwork (PI or student): in this fieldwork: Riona McArdle
(If needed Bob Slight
attach
Sarah Slight separate sheet)
Supervisor/Module Leader

(for student fieldwork):

Yet to be

organised
Date(s) of fieldwork

Location(s) of fieldwork Apublic place
such as a
community centre
orata
participant’s
home.

Field activity outline: (brief synopsis)
Recruiting individuals at community centres, other community hubs and public places.

Semi structured interviews (30—40 minute interview) and a short (5min) questionnaire will be used with
underserved groups

Focus groups 60-90 minute and a short (2min) questionnaire will be used with stakeholders.

Hazards, Risks and Controls
It is important to understand the difference between hazard and risk. The hazard of a substance/activity/condition is the intrinsic property
of the substance/activity/condition to cause harm. The risk in relation to exposure to a hazard means the likelihood that the potential for
harm will be expressed under the conditions of use and the severity of that harm. The main purpose of your risk assessment is to identify
the hazards, decide who is at risk (Bear in mind that as a result of your activities, members of the public might be at risk), assess the level
of risks to people, and decide on suitable controls to ensure that the work can be done safely.
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List the potential Hazards. Assess the level of risk (E = Extreme: needs immediate action, H = High, M = Moderate, L = Low, N = Negligible).
Outline the control measures put in place (‘so far as is reasonably practicable’) to reduce the risk. Then assess the level of risk with the control

measures in place.

Reduced
Potential Hazard Level | Control measures to reduce the Risk Level of
of Risk
Risk

Travel
How are you getting to your field work?
Think of vehicles, roads, flights, visas, FCO advice

Only approved and reputable travel
Public transport (train, bus, metro) companies will be used when traveling

to meet a participant.
Walking If the site where an interview/ focus

group is taking place is in walking

distance but poorly lit, a reputable taxi

company will be used.
Dealing with other people
Think of home/office environment, safety in public
places, culture, landowners, authorities, interviewees,
lone working etc.

Reduced
Potential Hazard Level | Control measures to reduce the Risk Level of
of Risk
Risk

Health

Think of food, drink (incl. clean water), environment,
immunizations, allergies, etc.

Location Specific

Think of urban hazards, FCO safety & security advice,
cold/hot environment, weather, animals, insect bites,
cliffs/crevices, slopes, deep water, tides, soft sediments
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Activity Specific
Think of river crossing, instream sampling, entering
caves, coring, conducting interviews & observations

Recruiting participants

Contact will be available between the
researcher and at least two other
member of the research team who are
contactable in case of emergencies
(assigning one member with first
contact and the other second contact).
The researcher responsible for recruiting
participants will leave an itinerary with
the research team including the exact
location of any planned recruitment, the
start time and expected end time.

Each researcher will have their own
mobile

phone and have the PI's number. The PI
will also have their number. The
researcher responsible for recruiting
participants will confirm to an agreed
member of the team when they have
arrived and also when they have left the
external site. If researcher recruiting
participants does not make contact with
a member of the team after 30mins of
the time that is expected, a member of
the team will contact the researcher to
check in. If no response after three
attempts, steps will be made to visit the
agreed site with a member of the
university security or police to minimise
risk to the research team.

Research staff will be instructed to
contact the emergency services if they
feel that they are in danger. To prepare
for the visits, research staff will ensure
their mobile phone is fully charged and
switched on, provide their itinerary to
the team and inform the team if changes
occur, carry only sufficient money for
the day and keep it hidden, remove items
of jewellery and keep bags close at all
times. Researchers will be alert at all
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times. If the researchers feel
uncomfortable for whatever reason with
a gatekeeper or public place, they may
make the decision not go.

Conducting interviews and focus groups
(general)

When traveling to and from
interviewing participants the same
safety procedures outlined above will be
followed.

If the researchers feel uncomfortable for
whatever reason with a participant, they
may make the decision not go.

In the case of any psychological harm
occurring to the researcher from
interviewing underserved communities
about digital exclusion, the researcher
will let a member of the team know and
seek support from student wellbeing
services
(https://www.ncl.ac.uk/wellbeing/).

Conducting an interview/ focus group at a
public place

The researcher will meet with a staff
member of the public place before
meeting the participant to discuss safety
procedures (e.g., if the researcher felt
threatened or at risk).

Conducting an interview at a participants
home

The researcher will only visit a
participant’s home if the participant is
house bound, thus physically cannot
attend an interview in a public place, and
a third person is present, such as a
translator or member of the research
team. If the third person cancels and an
alternative is not available, the interview
will be postponed.

The researcher and third person will
discuss a safety plan, e.g., agree on a
safe word, in case the researcher or
translator feels threatened or at risk
during the interview.

A member of the team will contact the
researcher after an interview at a
participants home to check in.

240



https://www.ncl.ac.uk/wellbeing/

Equipment Specific

Thinks of heavy/hazardous equipment, sharp tools,
electrical equipment, fragile equipment, etc.

Other Hazards

Personal Protective Equipment (PPE)

Indicate on the list below which PPE is required for this fieldwork

Risk Control Measures
Indicate the standard risk control measures needed.

Hi Viz jacket(s) Walkie talkies Rope
First aid kit Climbing gear
Hard hat(s)
Hiking boots Dry suit(s)

. Goggles
Wellington boots Ear protectors
Waders Face shield(s)

Protective gloves

Emergency blanket Satellite phone
Survival bag Other

GPS
Other

Adequate drinking water
Sunscreen / insect repellent Notify
authorities

Notify land owners

Obtain permissions

Obtain local weather information Work

in pairs/groups

Emergency details/medical form of participants

Mobile phone
Insurance cover & documents

Other Control Measures: (List any other PPE or control measures that will be used)

Training: (Outline any specialist training needs to successfully carry out field tasks)

Emergency Plan
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Despite all preparations and no matter how careful you are, accidents can happen. Indicate procedures to follow in an
emergency (who do you contact, where do you go).

A member of the research team will be assigned first contact and another will be assigned second contact in case contact cannot be
made with the first member of the team. If no response from the data collecting research is received after three attempts, steps will
be made to visit the agreed site with a member of the university security or police to minimise risk to the research team. The data
collecting researcher will also have contact details for the university security team and emergency services in case of emergencies.

Contacts

Contact Address/Telephone Number
Accommodation

Emergency Services 999

Nearest Hospital

Police 999

British Embassy/Consulate

45 Nottingham Place, London, W1U 5LY, United Kingdom

Insurance contact & policy no.

Other

University Emergency
Telephone Number

+44 (0)191 222 6666

Comments and additional information:

ASSessor: Name Signature Date

Risk Assessment Completed Sarah Wilson S.Wilson 27/10/2023
by:

Approval: Name Signature Date
PI/Module Leader/ Tutor/

Dissertation Mentor

Submit:

Review: When multiple field visits are planned, please review this risk assessment after each

visit and revise where necessary.
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Appendix 19: Public dissemination feedback form

Gathering feedback on my results

Hi, I’'m Sarah Wilson, a Research Assistant and PhD Student at Newcastle University.
Earlier this year, | talked to many people across North and South Tyneside about how
they use technology to access healthcare. We wanted to find out how we can make
these services better. After listening to everyone, we worked with an artist to create a
picture showing what we learned and the importance of tailoring technologies and
services to meet the needs of different groups. Now, we would like your help! Please
take some time to have a good look at the image below. Then answer questions on
pages 2 to 6 in as much detail as possible to share your ideas on how we can make the
picture easier to understand. Feel free to look back at the image when completing these
questions.
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Questions

1. Whatis your overall impression of the artist’s visual representation of these
findings?

4. Goingthrough each section one by one, are there any images, words or fonts that
we should change to make it more understandable or appropriate? Is there
anything you really like about that section?

Please use the table on page 2 to answer this question.
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Section

VIDEOS
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Things you like

Things you don’t like
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5. Was any of this information new or surprising to you?

6. What questions do you still have looking at this information? Is there anything
missing? Final thoughts overall?
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