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Abstract

Background Rural populations experience ongoing health inequities with disproportionately high morbidity and
mortality rates, but digital health in rural settings is poorly studied. Our research question was: How does digital health
influence healthcare outcomes in rural settings? The objective was to identify how digital health capability enables

the delivery of outcomes in rural settings according to the quadruple aims of healthcare: population health, patient
experience, healthcare costs and provider experience.

Methods A multi-site qualitative case study was conducted with interviews and focus groups performed with
healthcare staff (n=93) employed in rural healthcare systems (n=10) in the state of Queensland, Australia. An
evidence-based digital health capability framework and the quadruple aims of healthcare served as classification
frameworks for deductive analysis. Theoretical analysis identified the interrelationships among the capability
dimensions, and relationships between the capability dimensions and healthcare outcomes.

Results Seven highly interrelated digital health capability dimensions were identified from the interviews:
governance and management; information technology capability; people, skills, and behaviours; interoperability;
strategy; data analytics; consumer centred care. Outcomes were directly influenced by all dimensions except strategy.
The interrelationship analysis demonstrated the influence of strategy on all digital health capability dimensions apart
from data analytics, where the outcomes of data analytics shaped ongoing strategic efforts.

Conclusions The study indicates the need to coordinate improvement efforts targeted across the dimensions

of digital capability, optimise data analytics in rural settings to further support strategic decision making, and
consider how consumer-centred care could influence digital health capability in rural healthcare services. Digital
transformation in rural healthcare settings is likely to contribute to the achievement of the quadruple aims of
healthcare if transformation efforts are supported by a clear, resourced digital strategy that is fit-for-purpose to the
nuances of rural healthcare delivery.
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Background

Continuing significant health inequalities exist within
and across countries [1]. In Australia, people in rural
and remote areas have a 40% increased disease risk and
a 2.3 times higher preventable mortality rate than those
in major cities [2]. First Nations Australians are particu-
larly disadvantaged: those living in remote areas have a
life expectancy 6-7 years lower than those in major cities
[3]. The population is unevenly dispersed across vast dis-
tances and harsh environments, contributing to health-
care access issues [4].

In these rural settings, geographic, resourcing and
health equity challenges provide great opportunity for
digital models of care [5]. Precision medicine and vir-
tual care hold the promise of more integrated and value-
based health systems with improved outcomes and care
closer to home [6]. Outcomes are increasingly measured
and mapped using the quadruple aim of healthcare: pop-
ulation health, patient experience, healthcare costs and
provider experience [7]. The quadruple aim enables a
balanced view of healthcare outcomes beyond tradition-
ally measured productivity measures to benefits that are
meaningful to staff, clinicians and consumers [8].

Literature on digital health transformation acknowl-
edges the disparities faced by rural communities and
their difficulty in delivering on the quadruple aim of
healthcare given geographic constraints [9-11]. Although
digital adoption across healthcare settings varies [12], the
need for digital health is highest in rural and resource-
constrained settings [13]. Rural areas need more reliable
digital connectivity to compensate for the geographi-
cal remoteness, yet rural communities are generally less
and worse connected by technologies [10]. Described
as a digital vulnerability [10], rurality is contributing to
widening digital health inequities [9]. Careful consider-
ation of transformation efforts is required to ensure the
unanticipated consequences [8] such as exacerbating
the rural digital divide, are adequately managed [10, 14].
‘TechQuity’ has become an increasingly prioritised com-
mitment to use technology to eliminate structural ineq-
uities among diverse social, economic, demographic or
geographic groups [14]. Although enormous efforts are
currently underway to bring digital services to rural and
remote areas, challenges remain in supporting an ageing
and understaffed rural workforce [15] to adopt digitally-
enabled models of care with immature infrastructure,
network fragility, public policy constraints, adoption
barriers, lack of digital devices, constrained local techni-
cal knowledge, and variable digital inclusion of citizens
[9-11].

Digital health capability refers to the enabling environ-
ment required for executing digital health [16]. Digital
health capability (or ‘maturity’) assessments examine the
enabling environment across groups of variables often
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referred to as dimensions [16—18]. Despite the interest
of digital transformation leaders to define clear targets
for success, and the many frameworks available to assess
digital health capability (e.g., Electronic Medical Record
Adoption Model, Picture Archiving and Communication
Systems Maturity Model, Clinical Digital Maturity Index)
[17], international consensus on how digital health capa-
bility should be measured remains elusive [19]. Digi-
tal capability assessments have traditionally focused on
technical implementation alone [19]. To consolidate the
diverse dimensions, we conducted a systematic literature
review and developed a synthesised digital health capa-
bility framework [17], and refined it through a consulta-
tive process with various healthcare stakeholders [18]
(Fig. 1). This framework provides health organisations
with a more comprehensive understanding of the current
state of digital health capability and guidelines to develop
roadmaps for digital health to result in meaningful
improvement in patient care, health outcomes and health
equity. While building digital health capability can posi-
tively contribute to the health equity gap [20], the digital
health capability of rural and remote health services is
poorly studied.

Previous research suggests the need for healthcare
organisations to improve digital health capability [19]
with calls for research to investigate: (1) digital health
capability in resource-constrained rural health services
[12, 13, 21], (2) the interrelationships among the differ-
ent dimensions of digital health capability [17], and (3)
the outcomes that meaningfully benefit patients and
populations [17, 21, 22]. To address this gap, we sought
to answer the research question: How does digital health
capability influence healthcare outcomes in rural settings
according to the quadruple aims of healthcare?

Our objectives were to:

1. Identify digital health capability dimensions in rural
settings.

2. Identify the relationships among the digital health
capability dimensions and healthcare outcomes.

3. Identify the interrelationships among the digital
health capability dimensions.

Methods

A multi-site qualitative case study was conducted, using
semi-structured interviews supplemented with focus
groups.

Setting and participants

In the geographically large Australian state of
Queensland, approximately 38% of the total population
and 66% of First Nations people live in non-metropolitan
areas [4]. Universal healthcare is delivered by Queensland
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Fig. 1 Digital health capability framework

Health across 16 geographically defined healthcare sys-
tems, providing a range of public healthcare services
in small rural clinics to large quaternary academic hos-
pitals [23]. Of the 16 healthcare systems, six are con-
sidered regional as they have a mix of regional, rural
and remote healthcare services and four are considered
remote as they serve only rural and remote communi-
ties [23, 24] (Fig. 2). Queensland Health’s ten-year digi-
tal strategic plan includes the vision to improve access
to care and support better health outcomes for rural and
remote Queenslanders [2]. Regional (n=6) and remote
(n=4) healthcare systems were included in this study and
are collectively referred to as rural healthcare systems
(n=10).

Data collection

As digital transformation is an interdisciplinary endeav-
our, a purposive sample [25] of healthcare staff working
in diverse roles (e.g., clinicians, executives, informatics
team members) within rural healthcare systems were
eligible participants. Site contact persons and the state-
wide health executive forum helped identify participants.

Participants were invited to attend an interview or focus
group via videoconferencing and a semi-structured
interview guide was administered by two interview-
ers. The interview guide contained questions pertaining
to strategic vision, experiences of implementations, and
evaluations of digital transformations, tailored to each
professional group (Appendix 1). Participation was vol-
untary. Interviews and focus groups were audio recorded,
transcribed, and anonymised.

Data analysis

The interview data was deductively analysed using the
digital health capability framework [18] and quadruple
aims of healthcare [7] as classification frameworks. The
analysis involved two researchers coding the interview
data and classifying the relevant perceptions of interview
participants to the respective subdimensions of digi-
tal health capability and healthcare outcomes. Through
an initial qualitative analysis, there were consistency
amongst the themes described by regional and remote
healthcare systems and therefore the analysis was per-
formed on the combined sample. When the analysis
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revealed a theme not included in the existing frame-
work [18] it was inductively analysed [26]. Three new
sub-dimensions resulted: resources (governance and
management dimension); fit-for-purpose (IT capability
dimension); and attitudes (people, skills and behaviour
dimension) (Fig. 1, Appendix 2).

The quadruple aims of healthcare was used to identify
the outcomes related to population health (e.g., equity,
access, disparities), patient experience (e.g., preferences,
communication, access, engagement), provider experi-
ence (e.g., workload, preferences), and healthcare costs
(i-e., resourcing, efficiency) [7, 27].

To address objective 1, the analysis of the quotes
regarding the sub-dimensions and dimensions of the
digital health capability framework were synthesised
in tables and reported narratively. We did not identify
divergent perspectives in this analysis.

To address objective 2 and 3, theoretical coding was
performed to identify relationships between the dimen-
sions of the digital health capability framework and out-
comes (e.g., between interoperability and population
health) and interrelationships among the dimensions
(e.g., between interoperability and strategy), respectively.
The analyses for objectives 2 and 3 were supported by
the matrix querying functionality in NVivo (version 12,
QSR International). The outputs of the matrix queries
were manually analysed by four researchers to confirm
the relationships, and to identify the direction of the
relationship.

In all analyses, findings were refined and finalised
through consensus in researcher workshops [25].

Results

In total, 93 participants attended an interview or focus
group across regional (n=6) and remote (n=4) health-
care systems (Table 1).

Table 1 Participant demographics
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Perceptions of rural digital health capability

The perceptions of digital health capability dimensions
in rural healthcare systems are described below. Three
new sub-dimensions were identified; resources (gover-
nance and management dimension); fit-for-purpose (IT
capability dimension); and attitudes (people, skills and
behaviour dimension). Appendix 3 provides additional
evidence of the capability subdimensions.

Consumer-centred care, in terms of supporting
consumers to manage their own health through tech-
nology-enhanced care and improved consumer health lit-
eracy, was valued by participants: “Communication with
patients, so the ability to send text messages or have an
app that allows them to track their own health, in terms
of appointments, results, medications ...would be ...great”
(G6). Limited resourcing, time availability and dispersed
location of consumers were described as barriers to the
access and use of technological infrastructure needed to
enable consumer-centred care.

Governance and management were considered vital
as rural sites transitioned from paper to digital. Adequate
resourcing and support for staff through this transition
was important: “In ...the last five years, we've introduced
them (staff) to [the electronic medical record] and that
has been a huge challenge with a lot of change initiatives
and management to ...bring them along on the journey.
(E2). Participants identified that governance and man-
agement efforts should be targeted at providing effective
data governance, protocols for sharing data with external
providers, and reducing unsafe workarounds.

In the IT capability dimension, digital infrastructure
was limited by internet connectivity: “The other barrier
...is our commectivity within our sites, with being rural
and remote. We don’t always have the greatest internet.
...0ur bandwidth and our speed [is poor]” (E8). Dur-
ing transition phases, participants reported the ‘hybrid’

Health- Healthcare Number of Role

care system participants

system classification

Site A Regional clinician, executive

Site B Regional 10 clinician, clinical manager, director, executive, patient engagement leader, health information man-
agers and informatics team members

Site C Remote 7 clinician, clinical manager, executive, Aboriginal and Torres Strait Islander engagement team
members

Site D Regional 12 clinician, clinical manager, executive, patient engagement leader

Site E Regional 9 clinician, clinical manager, executive, patient engagement leader

Site F Remote 9 clinician, clinical manager, executive, health information managers and informatics team members

Site G Remote 8 clinician, clinical manager, director, Aboriginal and Torres Strait Islander engagement team members

Site H Regional 9 clinician, clinical manager, executive, patient engagement leader, health information managers and
informatics team members

Site | Regional 15 clinician, clinical manager, director, executive, patient engagement leader

Site J Remote clinician, clinical manager, director, executive, patient engagement leader, health information man-

agers and informatics team members
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paper-digital model resulted in duplicated information
and poor data accuracy. The use of dashboards was valu-
able for visualising data.

In the people, skills and behaviour dimension, the
digital literacy of the healthcare workforce mediates
their acceptance of digital health: “The hardest thing was
they'’re extremely experienced and knowledgeable clini-
cians, and theyve had to now go into something where
they feel inadequate and feel that they can’t do their job”
(E1). Participants indicated that the continued use of tele-
health and investment in education to enhance individual
competence and clinician confidence in digital technolo-
gies can minimise unnecessary workarounds and con-
tribute to providing equitable care to rural populations.

Interoperable systems were perceived to facilitate
efficient and accurate exchange of clinical information.
Continuity of care is difficult between primary care pro-
viders, state-funded health services, and external provid-
ers in rural settings: “I can see a benefit in patient care
delivery for when the entire health service is on the same
system, because it will help with the transfer of the patient
care through the different journeys” (B4). Participants
emphasised that poor information visibility with exter-
nal providers limited external interoperability, and the
numerous systems utilised within a healthcare system
limited internal interoperability.

The strategic focus of rural healthcare systems is
interoperability, digital competency and investment in
education and training. Strategic adaptability and align-
ment to organisational strategies is reported as chal-
lenging in rural contexts as digital health solutions
were originally tailored for other healthcare systems in
Queensland: “The state-wide solutions don’t really cater
for the [rural health], because of how isolated and remote
it is” (J10).

Rural healthcare providers use data analytics for
healthcare performance tracking. Accurate data input
by clinicians was critical for data analytics: “/The digital
system] is our source of truth and it needs to be correct
and up to date because that’s where all of our information
from a funding perspective comes from” (B3). The contin-
ued use of paper is required for manual auditing. Par-
ticipants saw value in extending data analytics to provide
insight into trends and identify clinical risks, particularly
for chronic disease management.

Relationships among digital health capability dimensions
and outcomes

All four healthcare outcomes (population health, patient
experience, provider experience, and healthcare costs)
were described to be influenced by the digital health
capability dimensions (Fig. 3; Table 2, Appendix 4). Strat-
egy did not directly impact any outcome.
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Relationships among the digital health capability
dimensions

Interrelationships were present among all digital health
capability dimensions (Fig. 4, Appendix 5).

Participants described the strategy dimension influ-
enced the governance and management, people skills
and behaviour, IT capability, interoperability and con-
sumer-centred care dimensions. To incorporate digital
transformation in the strategy and facilitate “care closer
to the home” (J4), monetary and human resources are
required. Enacting the digital strategy requires balancing
priorities to develop the digital capability of the health
system and “invest in the education and training of staff’
(F7) to improve people, skills, and behaviour. Invest-
ment in technology infrastructure is required: “fo invest
in any further digital transformation, [it] must come with
updated hardware infrastructure” (F6). Interoperability
was core to the strategy, with the vision to “have one sys-
tem, ...so ...all of our users ...are only seeing one system,
and if that’s not possible, then get interoperability front
and centre on everyone’s roadmap” (G2).

Participants reported the challenge of governance and
management and described its influence on all dimen-
sions. Resource constraints and a lack of digital health
governance within individual healthcare systems have
hampered the digital health strategy from being realised.
Implementation of technologies (e.g., telehealth) and
structures (“consumer and community engagement
team” (16)) to facilitate consumer-centred care have
been introduced in rural settings. Due to the segmenta-
tion of healthcare systems and primary and secondary
care, participants expressed the importance of interop-
erability standards: “blanket rules that all digital plat-
forms ...talk(ed) to each other” (B6). In some instances,
efforts to improve interoperability have been introduced
by management, ensuring that the same system is used
across sites: “Patient flow manager for us is our commu-
nication tool and we made sure that every site has [it]’
(D12). Despite “government documents that dictate how
it should be used, ...they’re not well enforced” (F8) and
individual variations exist in technology use. Establish-
ing a “culture ...[that] supports very open and transpar-
ent reporting of incidents” (A7) and structures such as a
“business analysis and decision support team ...[and] a
nurse informatics [area]” (B10) facilitated data analytics.

IT capability influenced the governance and manage-
ment, data analytics, consumer-centred care, people,
skills, and behaviour, and interoperability dimensions.
Governance and management were facilitated by provid-
ing “a full audit system ...we can audit, we can review, we
can look at gaps” (F8). IT also enabled analytics: “we use
[software] to collate and to present data back to clinical
teams, ...for decision making, ...to understand trends, ...
[and] for reporting ...to the board and executive” (16).
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Outcomes

Fig. 3 Dimensions of digital health capability and their relationships to the healthcare outcomes

Leveraging the capability of web-based portals, commu-
nity healthcare directories, and telehealth have “enabled
deeper engagement with the community” (F9) facilitating
consumer-centred care. In some instances, IT improved
interoperability: “we can see every admission to a pub-
lic hospital in Queensland, and clinical notes, and dis-
charge summaries” (B2). However, other IT did not meet

interoperability standards and, the inclusion of additional
IT was sometimes met with fear and frustration.
Interoperability influenced the governance and man-
agement, data analytics, people skills and behaviour,
and IT capability dimensions. Participants expressed
frustration with the limited interoperability: “instead of
having one single channel which is commonly shared by
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Table 2 Healthcare outcomes and influential digital health capability

Outcome

Influential digital
health capability

Key findings

Population health

Patient experience

Provider
experience

Healthcare costs

IT capability

Data analytics

Consumer-centred
care

IT capability

Interoperability

Consumer-centred
care

Governance and
management

IT capability

People, skills, and
behaviour

Governance and
management

IT capability

Various IT capabilities such as virtual wards, remote monitoring, and wearable devices were discussed by
participants to have the potential to reduce emergency department presentations and hospital admis-
sions “by providing the clinical care in a different way.” (E2)

Leveraging data analytics had the potential to identify mental health and chronic condition risk in the
community and identify health and wellbeing interventions. One health service identified through
analytics that they had a disproportionately high number of patients with asthma presenting to the
emergency department. Further analytics use helped them to identify that these patients did not have a
chronic disease management plan: “they address(ed) it in the community and suddenly there was a drop-off
of that acute asthma presentations to the emergency department” (E4).

Transitioning to a consumer-centred care model equipped with telehealth enabled virtual appointments
between specialists in a metropolitan children’s hospital and health teams and patients in rural health
systems, which improved attendance rates, efficiency gains, and workforce savings:"it’s four times as ef-
ficient ... there’s workforce savings ... and access is much quicker and diagnosis— it's almost immediate” (F1).
The use of electronic medication charts and associated reduction in medication errors were thought

to improve the patient experience. However, deficits in IT capability and documentation requirements
was perceived to impede patient experience:’l suspect that the digital [system], particularly from a nursing
perspective, perhaps takes away from the nurses’ ability to actually sit down at the bedside and [discuss with]
patients about their health care goals” (A10).

Interoperability challenges with fragmented data between health systems was considered “not optimal
for the care of ... patients” (J7).

Digitally enabled consumer-centred care models facilitated patient experience by improving healthcare
access, however it is important that the ‘old population, the vulnerable population, the disabled population,
[and] techno-illiterate population .. .are [not] left behind” (E7).

Challenges exist to manage the rural workforce hampering provider experience: “[There is a] struggle to
attract and retain nurses ...some nurses will be living and working in their environment, ....so there is no es-
caping your work, you live, you work in these communities. Burnout is a real issue, ... staff fatigue is [a] concern,
[as] is professional and social isolation” (G3).

IT capability variably impacted provider experience. Adapting to a digital workflow improved provider
experience: ‘this (digital system) actually makes my work easier now, and | can focus more on the patient
care” (E9). Others found the system to increase “the administrative burden to nurses and midwives” (G3).
Staff resistance was more apparent in the older workforce.

Staff from a digital setting who transitioned to a paper-based system experienced “frustration” (B5).
Hospital funding was impeded depending on whether value could be garnered from state government
for the provision of telehealth services: “If your hospital is funded ...and we're doing work at a [higher] stan-
dard because we can use telehealth and get the support we need to do it, yes, that's fantastic for the patients,
however, it’s service creep that we can't afford. You're not paid for it” (13 & 19).

When appropriate funding provisions are in place and care teams leverage telehealth to enable efficient
multidisciplinary care, participants noted financial benefits: “We decrease the costs, and we improve the
bottom line, which allows us to treat more people, or save more money” (C6).

everybody, we now have five different variants at both
ends” (A3). Suboptimal interoperability impedes IT
capability and data analytics: “if everything is linked to
all databases, ...you [would] have these wonderful capa-
bilities to put your parameters in and run a report” (D9).
Participants noted that a lack of interoperability between
state-wide systems is “fraught with risk” (C9) that need to
be managed.

Participants described how data analytics influenced
the strategy, governance and management, and people,
skills, and behaviour dimensions. Reporting and visuali-
sation of data facilitated “operational and strategic plan-
ning” (]8). Data analytics can be used to actively monitor
whether national standards are met: “We have a national
standard called Emergency Length of Stay — ...making
sure patients leave within four hours. ...I use the [digital]

system ...to keep tracking ‘where are we at? What'’s our
timing, what are we doing” (E1). However, individuals
had a “sense that the data will be used against people”
(D6) and expressed concerns “over being a micro-man-
ager” (D4).

The consumer-centred care dimension did not influ-
ence any digital health capability dimensions.

People skills and behaviour appeared to influence the
data analytics and consumer-centred care dimensions.
Healthcare professionals perform workarounds to over-
come system limitations, often resulting in poor data
quality hampering data analytics: “garbage in, garbage
out. ...Because people didn’t enter information correctly,
it ... threw out the whole dataset” (E9). Digital health lit-
eracy of healthcare professionals and consumers influ-
enced the delivery of consumer-centred care: “To access
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healthcare moving forward you will have to have a level
of digital acuity and we need to be responsible for building
competency and checking for competency. ...1t'’s not just for
the patients, ...it'’s a skill that we need to embed with our
staff” [B7].

Discussion

Despite the potentially transformative role of digital health
to address access and equity [16], healthcare systems can
struggle with implementing digital health in a way that
addresses the health needs of marginalised communities.
The key challenges across the seven capability dimensions
involved enhancing workforce education and support,
increasing IT capability, enabling interoperability, and cater-
ing healthcare delivery to rural settings. The existing digital
health capability framework was improved by adding the
sub-dimensions of resourcing, fit-for-purpose, and atti-
tude, which are essential for rural digital transformation.
The extensive use of telehealth and clinical dashboards are

exemplar technological implementations enhancing rural
digital health capability.

Our study in rural and remote Australia adds critical
insight into the interrelationships among dimensions of
digital health capability, confirming the need for rigorous
strategy, governance, optimised digital technologies and a
capable workforce to drive digital transformation. Second,
it links the capability dimensions with outcomes reporting
how healthcare outcomes in the rural setting are directly
influenced by six of seven digital health capability dimen-
sions. Third, it extends knowledge on the critical role of
digital health in healthcare settings where need is high but
appropriate, sustainable adoption is challenging.

Implications for practice

Healthcare leaders need to coordinate improvement efforts
targeted across the dimensions of digital health. First, rural
healthcare systems require a robust digital health strat-
egy. The strategy dimension did not appear to influence
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outcomes directly, rather, the strategy dimension influenced
other dimensions which then influenced outcomes. To
deliver on the digital strategy, governance and management
frameworks need to be established to support the provi-
sioning of technical elements and development of workforce
capability and consumer digital literacy. To ensure local
needs are met, digital capability building initiatives require
a clear local digital strategy, critical for coordinating activi-
ties [19], setting clear targets towards the desired future
state [28], and motivating stakeholders towards pursuit of
the quadruple aims of healthcare [19]. A concurrent state-
wide study of digital health capability in Queensland identi-
fied the need for strategic initiatives to address variations in
capability in rural healthcare systems [29, 30]. A metropol-
itan-originated digital health strategy is unlikely to address
rural healthcare delivery challenges.

Data analytics capability can be optimised in rural settings
to support decision-making and strategic development. We
evidenced that data analytics can influence strategy and
has a bidirectional relationship with the governance and
management and people, skills and behaviour dimensions.
Foundationally, data analytics capability is influenced by
the interoperability and IT capability dimensions. This indi-
cates that improving interoperability and IT capability to
enhance information exchange and the usability of data can
strengthen the data analytics capability, resulting in better
informed and executed strategy supported by governance
and management. In settings challenged with health ineq-
uities and coverage of essential healthcare [1], investing in
data analytics capability will build a foundation for predic-
tive and prescriptive analytics to benefit individual and pop-
ulation health [31, 32]. Clinical insights gained from data
analytics can direct strategic priorities of rural healthcare
delivery. We found that rural healthcare workers are seeing
these early benefits through identification of clinical risk,
particularly in chronic disease management and for early
intervention.

Our findings demonstrate that participants view
consumer-centred care as a capability that is shaped by
other dimensions rather than informing other dimen-
sions. Existing literature has struggled to articulate the
intersection between consumers and digital health in sys-
tem wide transformation. A systematic review of digital
health capability revealed less than 10% of studies exam-
ined consumer-centred care [17]. The importance of the
consumer-centred care dimension was evident in partici-
pants perceptions that it improved population health and
patient experience. Emerging insights from broader liter-
ature indicate the need to consider additional consumer
digital health themes (e.g., ethical implications, choice,
transparency) [33—35]. Defining best practice processes
(e.g., consumer panels, committees) and people (e.g.,
diversity, inclusion) to integrate consumer perspec-
tives into digital initiatives remains necessary to rural
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healthcare improvement to address access and equity
challenges.

Limitations

The qualitative methodology is limited to inferring asso-
ciation among the capability dimensions and outcomes,
rather than attributing causality. Perceptions of digital
health capability were captured from the purposive sample
of interviewed participants with diverse roles in the health
service. Differences in perspectives across different partici-
pant cohorts were not examined. We are unable to account
for the confounders to perceived digital capability and out-
comes which is likely to be influenced by the experience
of participants in their work setting, at the time of data
collection.

Conclusions

Digital health holds the promise of overcoming the “tyr-
anny of distance” Improvement of essential health services
in rural settings is critical to health and wellbeing of popu-
lations experiencing health inequities. Using a multi-site
case study analysis of rural healthcare systems, this study
evidenced the complex interplay among the dimensions
of digital health capability and the association between the
dimensions and healthcare outcomes. The drivers of digi-
tally enabled healthcare improvement in rural settings tran-
scend single dimensions of digital health capability. A focus
on digital strategy is foundational to enabling improvements
across technical and human capabilities. Better leveraging
data analytics and embedding consumer-centred care are
likely to enable digital health improvements that meet local
needs, enhancing the patient experience, improving popu-
lation health, reducing the cost of care, and improving the
provider experience. Improving care for our rural popula-
tions is critical to entire system improvement.
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