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Abstract

Digital technologies have produced many innovations in care delivery and enabled continuity of care for many people when
in-person care was impossible. However, a growing body of research suggests that digital health can also exacerbate health
inequities for those excluded from its benefits for reasons of cost, digital literacy, and structura discrimination related to
characteristics such as age, race, ethnicity, and socioeconomic status. In this paper, we draw on a political economy perspective
to examine structural barriersto progressin advancing digital health equity at the policy level. Considering the incentive structures
and investments of powerful actorsin thefield, we outline how characteristics of neoliberal capitalism in Western contexts produce
and sustain digital health inequities by describing 6 structural challenges to the effort to promote health equity through digital
health, asfollows: (1) the revenue-first incentives of technology corporations, (2) the influence of venture capital, (3) inequitable
accessto theinternet and digital devices, (4) underinvestment in digital health literacy, (5) uncertainty about future reimbursement
of digital health, and (6) justified mistrust of digital health. Building on these important challenges, we propose future immediate
and long-term directions for work to support meaningful change for digital health equity.
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Introduction cost, digital literacy, and structural discrimination based on age,

race, ethnicity, or socioeconomic status[7,8].

Digital health has become anintegral component of healthcare  Often referred to as the “health-related digital divide” the
delivery [1-3]. Although the use of digital technologiesto deliver  exacerbation of health inequities by digital health technologies
care has been significantly accelerated by the COVID-19  has been widely discussed in health informatics and digital
pandemic [3], thetrend toward digitally enabled healthcarehas  health literature [7,9,10]. Now that the digital divide has
been progressing for several years alongside the growing power  widened as a result of the COVID-19 pandemic, strategies to
of the technology industry and the widespread distribution of  address itsimpacts on health have been more widely discussed
dlgltal devices and infrastructure [4'6] D|g|t3j teChnOlOgleS at po||Cy, health s/stern |eadersh|p’ C||n|ca|’ and Community
have produced many innovationsin care delivery and enabled  |evels [8,11]. Building on past research bringing critical
continuity of care for many populations when in-person care  perspectivesto bear on health equity and digital innovation[12],
was challenging or impossible. However, a growing body of \ve argue that these recommended practices and policies have
research suggests that digital health can also exacerbate health ot yet made meaningful progress on digital health equity in
IneqUItles for those excluded from its benefits for reasons of part because scholars, providers, po||cy makers, and advocates

have not yet adequately confronted the social and structural
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influences that reinforce the status quo at the digital health and
health care industry nexus.

In our paper, we draw on a political economy perspective that
brings attention to the incentives and actions of powerful
stakeholders in a given field [13,14], in this case primarily
government, professional, and corporate actors who hold the
power to shape the digital health landscape. Considering the
incentive structures and investments of such powerful actors,
we outline how characteristics of neoliberal capitalism in
Western contexts produce and sustain digital health inequities
by describing 6 structural challenges to the effort to promote
health equity through digital health. Acknowledging that the
concept of “digital health equity” has been defined in different
ways [15,16], we focus here on digital health equity as an
aspirational stateinwhich al communities have accessto digital
health technol ogies that enable them to meet their health-rel ated
needs. Such a state can be defined at different scales, for
example, within a patient population, acity, aprovince or state,
an entire country, or worldwide. Achieving the goal of digital
health equity requires commitments from diverse actors in
various settings, which we explore in detail in our paper.

Instead of reproducing frameworks proposing multiple points
of action to redress digital health inequities [10,15,17], in the
concluding sections of our paper, we highlight what we

Textbox 1. Definition of digital health.
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understand to be acentral tension inherent in efforts to enhance
digital health equity. Specifically, we discuss the challenge of
supporting commercial actors to invest in immediate actions
that enhance digital health equity while acknowledging that the
broader health care systems and business model sthrough which
they operate can be obstacles to the meaningful advancement
of equity and justice for people’'s health. We conclude by
outlining the need for immediate and long-term directions for
research, policy, and advocacy for digital health equity, one
focused on foundational reform and the other on stronger
collaboration to deepen the commitments of commercial
organizationsto equity in digital health.

Defining Digital Health

Initsbroadest sense, digital health refersto adiverse collection
of technol ogies and approachesto care delivery that usesdigital
technologies or the data they generate to inform health care,
self-management, and public health [4,18,19]. Digital health
can be understood to include at least 4 distinct groups of
applications of digital technology to achieve health-related aims,
as outlined in Textbox 1 [20,21]. This broad sense of digital
health introduces the wide variety of use cases that are
considered when policy makers contemplate digital health
strategies as solutions to problems in health care and public
health.

Digital health refersto adiverse collection of technologies and their uses to achieve health-related goals. We identify the following 4 groups of digital

health use cases [20]:

1. Thecollection of dataabout health and health care into electronic patient records to inform service planning and care delivery

2. Digita apps (usually used on smartphones) that support people to engage with their health and self-monitoring in an ongoing way

3. Telemedicine and internet-based care strategies that enable health care to be delivered at a distance

4. Anayticsof health-related datafrom multiple sources, including I nternet of Things devices, to generate new health-related insights and applications.

The hopesfor what digital health can accomplish are high. One
highly cited commentary on evaluation standards for digital
health stated that “digital health interventions have enormous
potential as scalable tools to improve health and health care
delivery by improving effectiveness, efficiency, accessibility,
safety, and personalization” [5]. The variety of goals embedded
in this statement conveys a general sense that digital health
strategies can help to achieve many of the most elusive goals
of health care and public health. For example, the notion that
digital health apps can lead patients to be more deeply engaged
in their own health and well-being, becoming more active
participants in their own wellness and care [22,23], or that
electronic patient records can enhance collaboration between
providers to produce more integrated health care experiences
for patients [24]. If successfully implemented, these specific
applications of digital health technologies would contribute to
improving health care in profound ways.

Digital Health and Health Inequities

Despite these high ambitions, the positive impacts of digital
health have not been evenly distributed. Over the past several
years, researchers have documented the exclusion of particular
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communities from the benefits of digital health technologiesin
both high-income and low-income country settings [8,25-27].
Systematic reviews of thisliterature have consistently illustrated
that communities excluded from the benefits of digital health
are those communities facing forms of structural oppression,
including economic exclusion, racism, housing injustice,
ableism, ageism, and others [9,28-30]. For example, multiple
systematic reviews have reported the exclusions of Indigenous
peoples in North America and Australia from engaging with
digital health technologiesasaresult of alack of cultural safety
in applications of digital health [17,31]. Communities speaking
a first language other than English have also been excluded
from the benefits of digital health, for example, in situations
that demand people navigate a complex digital interface for
mental health support [32]. Communities with lower levels of
digital literacy or digital readiness as a result of a lack of
educational opportunities also face added barriers to engaging
in digital health; for example, older people with less exposure
to digital technology and those living with lower incomes who
lack the financial resources to afford such technologies in the
first place [8,17,25]. The reliance on digital health during the
COVID-19 pandemic has only exacerbated these redlities,
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leading to deeper inequities in access to health care that stand
to have important longer-term consequences [33-36]. For
example, the accelerated adoption of internet-based care and
other digital health technologies hasled to arange of inequities
in accessto care[36], and athough not enough time has passed
to know the long-term impacts of these technologies, they are
very likely to be a permanent element of care delivery.

A number of authors have proposed frameworks for
understanding where, in the design, adoption, and use of digital
health technologies, these exclusions occur in order to identify
likely points of redress[9,17,26]. Such works have emphasized

Shaw & Glover

the importance of a multilevel approach to addressing digital
health inequities, generally proposing interventions at the levels
of policy, health system leadership, clinical practice, and patient
or community engagement [9,11,16]. These strategies, some of
which are summarized in Table 1, constitute identifiable actions
for specific stakeholdersto engagein the effort to enhance health
equity in the field of digital health. However, beyond a few
notable examples [37], thereislittle indication that meaningful
progress has been made in adopting these strategies across
digital health stakeholders. In this paper, we explore why that
is the case by pointing out structural obstacles to advancing
digital health equity in the broader digital health ecosystem.

Table 1. Sample strategies to promote digital health equity (adapted from Shaw et al [9]).

Stakeholder group responsible and domain of intervention

Example strategies

Policy and gover nment

Government policy

Funder (reimbursement)

Access to devices

Health-related messaging

Organization and health system

Health care organizations

Clinical practice

Community and patient

Community engagement

Enhancing digital literacy

Government policy should clarify standards for the inclusive design of
digital health innovations.

Ensure payment parity between insurers for video and audio visits.

Promote access to broadband internet, especially among those who cannot
afford it.

Increase emphasis on and diffusion of culturally relevant public health
messages (eg, increase redundancy of important messaging).

Measurement of equity-related outcomes, such as the number of visits
using interpreter services.

Provide training and support to patients seeking to access care on the in-
ternet.

Partner with community organizations to provide peer-led educational
support.

Mitigatedigital literacy and resource barriers (eg, provide patient education
to enhance digitd literacy skillsand inform patients about free or reduced-
cost internet access locations).

Political Economic Analysis: A Structural
Approach

We approach our analysisfrom apolitical economy perspective
on digital health inequities. The concept of political economy
has been used in many waysin relation to health care and public
health [38-40]. For our purposes, we describe political economy
as a set of relationships and incentives that characterize the
interconnections between state, corporate, and other actorswith
respect to a given domain of social activity, in our case, digital
health. Central to analyses of political economiesisthe concept
of power, understood in this context as the capacity of certain
actorsto exert influence over states of affairsin order to produce
outcomesfavorableto their interests[27,39]. Power isacomplex
and productive phenomenon embedded in systems of policy
institutions, economic activity, and globalization that make such
influence possible [41].

Analyses of political economy build on a clear understanding
of the links between systems of policy or public administration
and the economic regimes in place in a given jurisdiction. In
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North American and European contexts, the impacts of
neoliberal capitalism on population health have garnered
substantial attention [31,42,43]. In this sense, a core feature of
neoliberal capitalism is the favoring of private enterprise and
the reduction in capacity and responsibility of government or
public services [42]. For example, Friel et al [41] showed how
neoliberal policy approaches to hedth-related reforms in
Audgtrdlia led to the favoring of private enterprise and
individualized strategies as opposed to structural- or
population-level initiatives intended to improve health.

With respect to digital hedlth, the policy framework and
incentive structures of neoliberalism incentivize the devel opment
of products and technol ogies with amaximum capacity for scale
because maximal scale generates maximal profits[42,43]. While
neoliberalism has apparently led to a population-level decrease
in poverty through economic growth, it has also increased
financial and power inequities that have important impacts on
health [44]. Given their capacity to explain whether and how
large-scale change occurs in political and economic regimes,
political economy approaches have been particularly useful in
understanding why more profound action is not taken to address
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the social determinants of health by states, health care funders,
and health systems [41,45].

In these ways, a political economy approach to digital health
in the context of neoliberalism examines the influence held by
powerful actors over investment and innovation in digital health
and the capacity of the state or other actors to steer these
processes in the public’s interest. Reflecting on the political
economy of digital health, Storeng et al [27] exclaimed that
“new actors, financial instruments, (absent) legal frameworks,
and the power structures of capitalism drive the innovation,
devel opment, and applications of digital technologies, reshaping
health systems, health care, and medicine” We make
observations in our anaysis informed by these remarks about
political economy, describing the impact of active investments
by some actors and inaction by others on the possibilities of
achieving digital health equity at scale.

In our analysis, we sought to take an innovation ecosystem
perspective [46], beginning with a broader set of influences on
digital health inequities and concluding with a narrower focus
on health care delivery and patients. Specifically, we aimed to
document theimpacts of powerful political and economic actors
that shape the broader ecosystem in which digita health
innovation takes place. These actorsincludelarge corporations,
venture capitalists, digital health innovators, and policy makers
who set the terms of engagement in digital health. Although
policy and investments in digital health are a central
consideration, we also acknowledged that the influence of
broader policy related to digital inclusionisessential to consider
(eg, decisions regarding where high-speed internet is made
available and how education regarding digital technologieswill
be provided). We then narrowed our perspective to focus on
health care delivery systems and the patients with whom they
engage, documenting decision-making and circumstances that
impact digital health inequities at the interface between provider
organizations and the communitiesthey serve. Our observations
were directly informed by the political economy perspective
outlined here.

Structural Barriers to Digital Health Equity

The Role of Large Technology Cor porations

The first challenge we outline relates to the role of large
technology corporations in the digital heath innovation
ecosystem. Large technology companies have come to enjoy
immense influence over our everyday lives, and this influence
extends deeply into health care[46]. The COVID-19 pandemic
witnessed large technology corporations taking advantage of
the need for rapid responses to issues such as contact tracing,
with the Apple-Google contact tracing application programming
interface becoming central to several countries’ contact tracing
efforts [14,47]. However, investments from technology
corporations extend well beyond contact tracing. Meta
(Facebook), Apple, Microsoft, Google, and Amazon invested
acombined US $6.8 hillion in health care between January 2020
and June 2021 [48]. Investments ranged from Microsoft's
purchase of a health care chatbot company to Facebook’s
development of a preventative health tool to promote regular
health screening [48]. With theimmense resourcesheld by large
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technology corporations and their persistent investment in
acquiring market share for digital technologies in health care,
they stand to gain substantial influence over the structure and
delivery of health care [49].

The influence of large technology companies may limit the
progress that can be made in advancing digital health equity.
The incentives of large corporations are fundamentally driven
toward the scaling of technology offerings and the profit they
generate [6]. Innovations developed in large corporate
environments are those that can be marketed to a segment of
the population (or some other payer) that is capable of paying
market prices [8,14]. The disposable income or connection to
other forms of financial capital (eg, generous health insurance
plans) required to access theseinnovations as they arrive on the
market excludes communities that are economically
marginalized. This meansthat the incentives characterizing the
activity of technology corporations are fundamentally different
from those for achieving equitable access to and outcomes of
digital health. Even applications that are free to end users, for
example, contact-tracing apps, raiseissues of privacy, security,
access, and equity for cultural minority and other structurally
marginalized patient populations because app rollout may not
target these populations [50]. By supporting and incentivizing
technol ogiesthat work well for the economically privileged and
creating challenges for other actors aiming to provide free or
low-cost access to technologies, the actions and incentives of
large technology corporationsrisk widening the divide between
those who benefit from access to digital health and those who
do not.

Innovation Paolicy and the Venture Capital System

Beyond the power and impact of large technology corporations,
smaller-scale digital health startups are constantly appearingin
the digital health ecosystem [51]. These companies are
established and devel oped through a variety of routes and seek
out financia support to fund their activities progressing toward
implementation and scale [52]. In some cases, health systems
actively investin digital health startups as astrategy to promote
innovation that more directly addresses clinical and operational
needs [53]. In these cases, an explicit focus on digital
innovations that promote health equity is far more likely [16].
However, external venture capital investment in digital health
startupsis responsible for the largest portion of venture capital
funding. Despite recent declines in new investments due to a
market downturn, digital health startups worldwide attracted a
combined US $30.7 billion of venture capital investments in
2021, with telemedicine, data analytics, and health-related
mobile apps being the highest investment categories [54].

Importantly, venture capital investors have a deep influence
over the devel opment and direction of technologiesand business
modelsin health-focused start-ups[55,56]. In aseries of papers
reporting research on the role of venture capital in health care
technology companies, Lehoux and colleagues [52,55,56]
illustrated the ways that Canadian venture capital investors
actively shape the activities of startups and influence the value
proposition of the technology being devel oped. Investorsretain
a primary incentive to maximize future potential earnings and
contribute to shaping activitiesand prioritiesin the earlier phases
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of a company’s development that situate the company to
generate the highest potentia profits. As was described with
respect to large technology corporations, this incentive may
close down possibilities for technology that is designed with
health equity in mind. Parthasarathy [57] provided a detailed
description of the ways in which a focus on economic gain
detracts from the possibility of investing in technologies that
meaningfully address the needs of structurally marginalized
patients and health care systems. When considered at the scale
of investments occurring in digital health around theworld, this
observation raises serious concerns regarding the likelihood of
digital health making meaningful contributions to enhancing
equity in access to and outcomes of health care.

I nequitable Accessto High-Speed Internet and Digital
Technologies

Where communities lack access to high-speed internet and
digital devices, they will be unableto benefit from digital health
in many ways [58]. Greene [59] explained that the reasons for
alack of internet access among marginalized populationsrelate
directly to political and economic investments made during the
period during which the internet was being established. The
internet, relying on a collection of infrastructures, including
physical cables, wireless signals, support personnel, and
networks of information exchange, was established in 1983,
during atimein the United Statesthat |ed to acommercialized,
free market approach to internet access [59]. Although there
has been progress in expanding high-speed internet to rural
areas and increasing free and affordable access in urban areas
[60], alack of accessto high-speed internet and digital devices
remains a major barrier to health equity in digital health [58].
As the centrality of high-speed internet access to health and
social services becomes morewidely understood, scholars have
begun to call for high-speed internet access to be formally
recoghized as asocia determinant of health [58].

Digital device availability also contributesto the digital divide.
Roughly aquarter of American adults with household incomes
below US $30,000 a year (24%) say they do not own a
smartphone [61]. If digital health is going to remain a central
feature of health care, then establishing sustainable approaches
to making devices avail abl e to those without accessis going to
be asimportant as high-speed internet access[9,17]. A number
of charitable programs arose during the COVID-19 pandemic
to make digital devices available to those without access [62],
but these have largely been temporary responses to the crisis.
The question then becomes whether health care funders will
fund digital devicesfor peoplewithout accessin order to support
their engagement with digital health. These 2 related issues of
accessto high-speed internet and digital devicesraiseimportant
guestions about perceptions of rightful investments by health
carefunders, health systems, and governments. Our contention
isthat without investmentsin these core infrastructures, digital
health will exacerbate existing inequities in access to and
outcomes of health care over the long term.

Lack of Investment in Digital Health Literacy

The availability of free or affordable technologies and the
internet necessary to use them for health is a crucia starting
point for promoting digital health equity. However, the skills
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and knowledge to use the technology in meaningful ways that
promote the attainment of health-related goals are equally
important. Digital health literacy has been discussed in different
ways, and in this paper, we align with Azzopardi-Muscat and
Sarensen [63], who define the concept broadly as “the ability
of people to use emerging information and communications
technologies to improve or enable health and health care” In
this way, digital health literacy is about possessing the skills
and knowledge necessary to navigate digital technologies, digest
health-related information, and engage with health care systems
in waysthat contribute to enhancing one’s health. Even though
supporting accessto technology for economically marginalized
communities has been used in government strategy
internationally [59], a lack of coherent investment in digital
health literacy aligns with the neoliberal erosion of public
services, public education, and coordinated approaches to
government [64].

Although governments have progressively built policies on
investments in technology as a strategy to promote upward
economic mobility [59], digital health literacy initiatives have
appeared to arise only sporadically. Government-sponsored
initiatives exist internationally, such as the All of Us Research
Program in the United States [65] and Health Education
England's collaboration with Libraries Connected [66].
However, the prospect of open-access, well-resourced, and
scalabledigital health literacy training programsremainselusive
internationally. An effort to promotedigital health equity at any
meaningful scale would require coordinated multistakehol der
investments in the delivery of digital health literacy initiatives
across communities, health care organizations, and levels of
government, and would necessarily include education across
proprietary technology offerings.

Uncertainty About the Future of Equitable
Reimbursement for Digital Health Care

In the context of the rapid virtualization of care experienced
during the COVID-19 pandemic, the question of the
sustai nability of multipledigital modalitiesfor ambulatory care
delivery was much discussed [67]. In the provincial health care
system in Ontario, Canada, physician hilling for digital care
visits was initialy permitted on a temporary basis, that
permission was extended multipletimes[68]. Importantly, these
permissionsincluded the capability of billing for telephone-only
digita visits, which has been widely regarded as an
equity-promoting policy to ensure those without access to
internet-connected digital technologies can retain accessto care
[67]. However, the government of Ontario announced in March
2022 that telephone-only physician visits would be reimbursed
at asubstantially lower rate than video visits by provincial health
insurance, instituting amajor blow to sustained effortsto enable
equity of accessto digital health services. In other words, where
audio-only provision of direct care servesto enhance accessfor
those without the digital devices and high-speed internet access
required for video visits, reimbursing audio-only visits at a
lower rate will disincentivize providers to continue with
audio-only digital care. Thispolicy issue represents asubstantial
challenge for policy makers, seeking to maintain a high level
of quality care while at the same time promoting broad
accessibility. Understanding how to addressthis challengewhile
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maintai ning access to tel ephone-based care optionsthat promote
equitable accessto servicesisacentral policy issuefor the next
10 years[67].

Research in Ontario has shown that the telephone was used
appropriately for ambulatory care during the pandemic, and the
risein the use of the telephone was not associated with aberrant
or unexpected billing practices among physicians (ie, did not
lead to substantial fraudulent billing) [69]. The removal of
reimbursement for telephone visits despite this evidence is a
symptom of the effort to narrow the scope of government
spending, aligning directly with aneoliberal paradigm of public
services. However, the question of funding for digital health
and digital care is a broader one than reimbursements for
telephone visits.

Discussions about funding for telehealth and digital care
following the pandemic have emphasized the importance of
paying for value, shifting away from volume-based payment
toward value-based payment for primary health care [70]. The
policy work associated with shifting toward value-based
payment as a paradigm for health care systems isimmense; as
that work proceeds and telephone visits are defunded in the near
term, gaps in access to digital care will widen. This redlity is
compounded by the lack of affordability of internet access and
digital devices and low investments in digital health literacy,
as discussed earlier. As a future state, a value-based care
approach would ostensibly involve health systems or health
care providers being paid block payments to manage a patient
roster in the way they see fit, using funds to support various
modalities of digital health care when such modalities could
contribute to enhanced patient outcomes for al [71]. We
acknowledge this is an important domain of ongoing research
and contend that digital health equity must be a core
consideration as value-based care develops in research and

policy.
Justified Mistrust and Exclusionary Design

Beyond the issues of the availability and affordability of digital
health technol ogiesis the issue of the documented harms some
technologies have caused. Examples linked to health care and
health promotion are common, including racismin an automated
health care resource allocation agorithm [72] and ineffective
sensors on heart rate monitors for people with darker skin [73].
These harms are representations of social systems arising from
histories of excluding marginalized communities from
commercia activity and quality health care, leading to the
devel opment of technol ogies and servicesthat neglect the needs
of such communities or cause them outright harm. Under these
circumstances, some communities choose not to engage with
digital health technologies as aresult of ajustified mistrust of
their safety and impact [16].

Strategies to address justified mistrust of digital health
technologies are well-established and include community
engagement and inclusive co-design with affected communities
to ensure the cultural sensitivity, accuracy, and use of digital
health offerings[16]. However, in the current political economic
regime, there is a disincentive to adopt inclusive design
strategies across types of commercia actors in digital health
(ie, from start-ups to large technology companies). These
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disincentives arise because inclusive design approaches are
costly in that they require additional expertise and time and are
challenging to accomplish in meaningful ways[74,75]. Assuch,
barriers to inclusive design remain high. Shifting these
incentives and lowering barriers to engagement with inclusive
design is a primary challenge in the effort to achieve digital
health equity.

Discussion

Overview

Thechallengesto digital health equity arising from aneoliberal
political economic regime are multiple and substantial. However,
we also find examples across the 6 challenges where efforts are
being made within the neoliberal context to prioritize digital
health equity by commercial entities, venture capitaists,
providers of high-speed internet, digital and hedth literacy
educators, insurers, and inclusive designers. We acknowledge
that such examples may be subject to criticism, especially from
scholars adopting critical approaches to the digital technology
industry. Research in technology ethics, critical data studies,
critical digital health studies, and other related fields has
emphasized the ways that commercia entities (and especially
large technology corporations) use bounded special projects
focused on health equity to avoid deeper changes to their
business models or the broader health and economic
environments [13,18,23,76]. In these instances of “ethics
washing” [77,78], or perhaps more accurately, “equity washing,”
business models are critiqued for their drive for profits without
clear prioritization of health equity, health outcomes, and the
quality of health care systems[79].

As scholars anchored by the aim of informing innovations that
enhance equity and socia justice for people’s hedlth, we are
closely attuned to these critiques. However, we have also
witnessed the effectiveness of multiple points of intervention
inthe development of digital health technologiesthat can orient
digital health toward more equitable organization and delivery
of care. Furthermore, we are encouraged by the growth in
awareness since the onset of the COVID-19 pandemic of the
urgent need to promote equitable access to and outcomes of
digital health. We are aware of mission-driven digital health
initiatives that demonstrate a strong understanding of issues of
equitable access, informed consent, and ethical businessmodels.
Across our 6 areas, we observe promising opportunities for
future work regarding immediate investmentsin changesto the
business models that characterize digital technology under
neoliberal capitalism aswell asbroader changesto health system
policies that promote universal accessto care.

Large technology corporations like Google are becoming more
intentional about their influence on digital health equity. The
Google Heath Equity team is expanding access to hedlth
information through initiatives within Google Search and
YouTube and is incorporating insights about the social
determinants of health within their Fitbit Health Solutions.
Google’'s Health Equity Tracker, developed by their health
equity team in partnership with the Satcher Health Leadership
Institute at the Morehouse School of Medicine[80], 1 of 3 major
historically Black medical schoolsinthe United States, provides
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a real-time dashboard of progress on various health equity
indicators. The platform was designed in collaboration with
affected communities and is governed by a diverse team of
researchers, community members, providers, and technology
leaders. The platform presents the opportunity for governments
and payersto make strategic investmentsin enhancing the health
of structurally marginalized communities, offering a pathway
for digital health technologies to explicitly enhance health
equity. Future research could consider how the revenue models
that support these collaborations can more equitably yield
financial and health benefits for all involved, including the
collaborators and individuals sharing data for such initiatives.

Venture capital has explored the potential of socia impact
investing as a strategy to enhance health equity at local and
global levels [81,82]. Social impact investing involves the
devel opment of investmentsin commercial entitiesthat promise
to achieve both afinancial return oninvestment and meaningful
progress in enhancing social and economic equity [81]. Such
investments haveincluded largeinitiativesin global health [82].
Health systems have al so invested in the devel opment of digital
health technol ogies that more comprehensively meet the needs
of diverse patients and communities served, such as those
developed by accountabl e care organizations to enhance access
to care and reduce hospital admissions[83]. Future research at
the nexus of impact investing and digital health should examine
the process of venture selection, social, health, and commercial
outcomes, and the role of government in directly investing in
or developing policiesto support equitable digital health venture
development [84].

Government, large corporations, and digital health venturesare
contributing to digital infrastructure initiatives to improve
inequitable access to high-speed internet and digital
technologies. For example, the US Affordable Connectivity
Program of 2022 recently gave over 48 million households (40%
of the country) access to high-speed internet for US $30 per
month [85], with a similar government-subsidized program
announced in Canada [86]. Certain health plans in the United
States allow for free smartphones for Medicaid patients [87],
with similar programs occurring only through charitable
organizations in Canada [62]. Securing long-term investments
and publicizing these offerings to marginalized communities
represent crucial investments in digital health equity. Future
research should examine factors that promote and inhibit the
system-wide scaling of necessary digital infrastructure.

The need for deeper investment in digital health literacy is
closely related to the perennia struggle of governments and
professional groups to organize systems of health care in ways
that support accessto care and health promotion for structurally
marginalized communities[41]. In our case, thismeansfractured
investments in digital heath literacy, applications, and
infrastructure that reinforce the existing fragmentation in health
systems, with harmful effects magnified for those who are most
marginalized [15]. Where initiatives aimed at supporting
equitable digital health literacy do exist, they are often
temporary, local, and not coordinated across the parties needed
to ensure their effective implementation in practice. Digital
health literacy may be bolstered not only through health agencies
but also through broader educational initiatives. For example,
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thedigital literacy effortsby the US Department of Education’s
Literacy Information and Communication System and the
Canadian Digital Literacy Exchange program could be expanded
to explicitly include digital health literacy. Future research is
needed on approaches to the governance of digital health that
enable innovation in digital heath literacy, with an explicit
focus on the needs of structurally marginalized communities.

Questions about inequitable reimbursement for digital health
care point to the need for broader changes to health system
policies that promote universal access to care. These changes
are fundamentally longer-term and deeply intertwined with the
distribution of power in the health care and digital technology
industries. Given the concentrations of power inthese domains,
strategiesto achieve such high-level change are not immediately
clear. Building on the strong critiques provided by critical
studies of both the health care and digital technology industries
and leveraging insights from diverse fields of work such as
ingtitutional change, social movements, and sustainability
transitions, urgent work is needed on practical strategies to
mobilize change at the industry and policy levels. We suggest
that research on these changes in the sphere of digital health
has much to learn from interdisciplinary socia sciences on the
green energy transition, exploring multiple points of intervention
to modify business models and social habits that support more
sustainable ways of life.

Finally, we see a need for support for the implementation and
spread of aninclusive design to address mistrust, and with high
urgency. Counteracting our aforementioned disincentives for
inclusive design, the US Food and Drug Administration is
developing plans to enroll more participants from
underrepresented racial and ethnic populations into clinical
trials [88]. Design approaches like value-sensitive design are
gaining attention from health researchers, such that tensions
between stakeholder values can be identified and addressed
earlier in design processes [89]. Remaining aware of current
critiques and attuned to the need for broader ingtitutional change,
thisimmediate practical work remainsfocused on collaboration
with digital health developers, governments, health systems,
and commercial entities to support equity-focused design and
culture changes. Future research is needed that acknowledges
critiques of co-design in heath care while building strong
approaches to inclusive design and values-based collaboration
with commercia providers of digital health technologies.

Conclusions

Digital health has become a central feature of health system
transformation, presenting an opportunity to steer this
transformation in directions that are equity-promoting as a
fundamental principle. The role of growth and profit motives
and fragmented policy contexts complicate efforts to build
coordinated approaches to digital health equity. Nevertheless,
the community of researchers, clinicians, community members,
and health care leaders committed to health equity holds the
power to influence the course of digital health.

Asoutlined in our paper, thereisasubstantial body of literature
that has drawn on community-engaged and other research
approaches to generate strategies to combat digital health
inequities at multiple levels. The intellectual work to identify
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these strategies has already been done and continues to grow.
Acknowledging where power wields influence in the broader
landscape of digital health, we have proposed future lines of
immediate and long-term work aiming to actively promote the
advancement of digital health equity. Our recommendationsare
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developers and longer-term efforts to achieve institutional
change in the hedth care and technology industries.
Acknowledging the challenges outlined here and investing in
the strategies proposed represent important steps toward
achieving the goal of digital health equity.

based on both immediate collaborative work with digital health
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