
Research and Applications

Development of an evidence- and consensus-based Digital 
Healthcare Equity Framework
Elham Hatef, MD, MPH�,1,2, Sarah Hudson Scholle, DrPH, MPH3, Bryan Buckley, DrPH, MPH3,  
Jonathan P. Weiner, DrPH2, John Matthew Austin, PhD4 

1Division of General Internal Medicine, Department of Medicine, Johns Hopkins School of Medicine, Baltimore, MD 21205, United States, 
2Center for Population Health Information Technology, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD 21205, United 
States, 3National Committee for Quality Assurance, Washington, DC 20005, United States, 4Johns Hopkins Armstrong Institute for Patient 
Safety and Quality, Johns Hopkins Medicine, Baltimore, MD 21202, United States
�Corresponding author: Elham Hatef, MD, MPH, Center for Population Health Information Technology, Department of Health Policy and Management, 
Johns Hopkins Bloomberg School of Public Health, 2024 E. Monument Street, Room 2-103, Baltimore, MD 21205, United States (ehatef1@jhu.edu)

Abstract
Objective: To develop an evidence- and consensus-based Digital Healthcare Equity Framework (the Framework) that guides users in intentionally 
considering equity in healthcare solutions that involve digital technologies.
Materials and Methods: We conducted an environmental scan including a scoping review of the literature and key informant interviews with 
health equity and digital healthcare technology thought leaders and convened a technical expert panel (TEP).
Results: We grouped similar concepts from the scoping review and key informant interviews, synthesized them into several primary domains 
and subdomains, and presented the composite list of domains and subdomains to the TEP for their input. From those, we derived the following 
domains for the Framework: (1) Patient and Community Characteristics, (2) Health System Characteristics, and (3) Health Information Technol-
ogy Characteristics. We structured the Framework around the following 5 phases of the digital healthcare lifecycle: planning, development, 
acquisition, implementation/maintenance, and monitoring/improvement/equity assessment.
Discussion: The proposed Framework is designed to specify the aspects that need to be considered in a systematic and intentional approach 
to ensure digital healthcare solutions improve, and not exacerbate, healthcare inequities.
Conclusion: The proposed Framework serves as a tool to help users and other stakeholders assess whether their healthcare solutions that 
involve digital technologies are equitable at every phase of the digital healthcare lifecycle.

Lay Summary
The advancement of digital healthcare technologies has resulted in many viable solutions that can improve healthcare delivery and outcomes. 
However, all too often, the design phase of digital healthcare solutions does not include consideration of the unique needs, capabilities, and 
characteristics of all patient groups, leading to healthcare inequities when implemented. We created a Digital Healthcare Equity Framework (the 
Framework)—an evidence and consensus-based framework that guides users in intentionally considering equity in healthcare solutions that 
involve digital technologies. The team conducted an environmental scan and key informant interviews on the current state of existing, related 
frameworks, and best practices. Next, a 31-person technical expert panel was convened to assess their perspectives on digital healthcare and 
health equity and ultimately to inform the development of the Framework. The Framework serves as a tool to help users and other stakeholders 
assess whether their healthcare solutions that involve digital technologies are equitable at every phase of the digital healthcare lifecycle. The 
Framework applies to both patient-facing and clinician-facing healthcare solutions and addresses the accessibility, purpose, security and privacy, 
usability, and safety concerns of those digital solutions.
Key words: Digital Healthcare; Health Equity; consensus-based framework. 

Introduction
Digital technologies are an increasingly important means of 
gaining access to employment, housing, education, and social 
networks.1 Their role in healthcare delivery is growing and 
includes both patient-facing solutions and clinician-facing 
solutions. In particular, individuals in communities who 
currently experience sub-optimal and timely access to high- 
quality healthcare could benefit the most from enhanced 
digital healthcare solutions that help address the health and 
well-being challenges they now experience.2,3

Despite the considerable opportunities that digital health-
care technologies provide, substantial disparities due to race, 
ethnicity, and socioeconomic status still exist in access to and 
utilization of digitally supported healthcare services.4–6 The 
positive impact of digital technologies on individual and pop-
ulation health will be limited if the unique characteristics, 
needs, and capabilities of all patient groups are not consid-
ered at each phase of the digital healthcare lifecycle, the proc-
ess used in technology development aligned with quality 
improvement approaches such as the “Deming Wheel” and 
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the Institute for Healthcare Improvement’s (IHI’s) model of 
“Plan, Do, Study, Act.”7–9 Considerations ranging from a 
lack of patient digital literacy to a lack of broadband 
access—which is collectively often referred to as the digital 
divide—may impact the viability (eg, implementation and 
successful use across different communities) of healthcare sol-
utions that involve digital technologies and tools.10–12

Growing concerns over the digital divide and their impact 
on the application of healthcare technologies in the United 
States and across the world has created a demand for an 
approach to serve as a core framework to intentionally con-
sider equity throughout the lifecycle of digital healthcare sol-
utions.13–15 This systematic approach is essential to consider 
the unique needs and capabilities (eg, a patient’s digital liter-
acy) of all applicable patient groups, as well as social determi-
nants, social risks, and social needs in the built environment, 
where they live, work, or socialize (eg, a patient’s broadband 
access). The first step of such a process is the development of 
a digital healthcare equity framework to specify the aspects 
that need to be considered when creating, planning, and 
assessing the performance of equitable healthcare solutions 
that involve digital technologies.

This article aims to present a Digital Healthcare Equity 
Framework (the Framework), an evidence- and consensus- 
based framework that guides users in intentionally consider-
ing equity in healthcare solutions that involve digital technol-
ogies. The Framework is accompanied by an implementation 
guide that contains key steps and recommendations to help 
users implement the Framework (the guide is presented in a 
separate article). This development process involved exten-
sive input from a diverse and varied national advisory group 
from across the United States (a technical expert panel; TEP) 
and was supported by the Agency for Healthcare Research 
and Quality of the U.S. Department of Health and Human 
Services.16

The Framework is designed as a tool to help users and 
other stakeholders (in the United States and potentially glob-
ally) intentionally consider equity during each phase of the 
digital healthcare lifecycle: the planning and development 
phases (eg, for digital healthcare developers and vendors), the 
acquisition phase (eg, for healthcare provider/payer organiza-
tions), and the implementation/maintenance and the monitor-
ing/improvement/equity assessment phase (eg, for health 
systems or clinician practices). The Framework is intended to 
apply to both patient-/consumer-facing and clinician-/pro-
vider-facing digital healthcare solutions and address the 
accessibility, purpose, security, privacy features, usability, 
and safety concerns applying to those digital solutions (refer 
to Table S1 for the definitions we developed and applied for 
key terms and concepts that were central to this development 
process).

Materials and methods
The development of the Framework was informed by an envi-
ronmental scan, which included a scoping literature review and 
key informant interviews, engagement of the national TEP in 
various manners, and reviews by a panel of internal and exter-
nal advisors. The development process took place over 2 years 
starting in 2021 and ending in 2023 (refer to Figure S1 for a 
summary of the key project phases and timeline).

As a first step in developing the Framework, an environ-
mental scan was conducted to identify existing related 

frameworks and best practices for designing equitable health-
care solutions that involve digital technologies. The scan 
included 2 components: a scoping literature review and inter-
views with key informants.

Environmental scan—scoping review
The scoping review aimed to identify existing US and interna-
tional digital healthcare equity frameworks and literature 
reporting on the development or implementation of the 
frameworks. The details of the environmental scan’s search 
strategy are available in a published report.17 Articles that 
both described a framework and those that offered recom-
mendations on developing a framework or implementing it in 
different settings were identified. Thus, PubMed, CINAHL, 
and PsycINFO database searches were conducted, as well as 
a hand search of reference lists of included articles and rele-
vant systematic reviews, selected health informatics journals, 
and gray literature on relevant websites. Two reviewers inde-
pendently screened each abstract. Articles promoted to round 
2 screening underwent a full-text review by 2 independent 
reviewers. The selected literature was organized according to 
frameworks addressing either digital healthcare solutions or 
those addressing healthcare equity.

Environmental scan—key informant interviews
The key informant interview component of the scoping 
review included discussions with health equity and digital 
technology thought leaders about their experiences and per-
spectives on intentionally integrating healthcare equity into 
healthcare solutions involving digital technologies and prod-
ucts. Nine thought leaders and experts in health equity or 
digital healthcare with an array of experiences in researching, 
planning, and implementing health equity initiatives or digi-
tal healthcare technologies were interviewed. Individuals 
with a leadership role within an organization or department 
that was accountable for health equity and/or digital health 
were targeted. Key informants from organizations serving 
underrepresented populations, or who identified themselves 
with an underrepresented population, including rural, racial/ 
ethnic underrepresented populations, patients with disabil-
ities, and sexual minority populations were prioritized. Steps 
were taken to ensure informants represented a mix of geogra-
phies and organization sizes (see Table S2 for the list of key 
informants, their organizational background, and expertise). 
A semi-structured interview guide was used to facilitate indi-
vidual, hour-long interviews. Questions focused on develop-
ing both an understanding of the key informant’s specific 
experiences and background related to digital healthcare or 
health equity and on soliciting input on best practices that 
could inform our framework (see Table S3 for the interview 
guide).

Technical expert panel review and survey
A 31-member TEP comprised of digital healthcare and health 
equity experts was convened to ascertain their perspectives on 
the development of the evidence- and consensus-based digital 
healthcare equity framework (see Table S4 for the list of diverse 
and nationally representative TEP members and their organiza-
tions). The TEP members included thought leaders representing 
health plans, healthcare delivery systems, digital healthcare or 
health equity researchers, public health experts, digital health-
care developers and health IT vendors, and patient advocates. 
The TEP members comprised diverse expertise in research, 
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planning, and implementation of health equity initiatives and/or 
digital health technologies. Additionally, the TEP members 
were targeted if they possessed a leadership role within an 
organization or department accountable for promoting health 
equity or supporting digital healthcare tool development. 
Through different expert panel engagements (2 meetings with 
all panel members, 2 small group discussion sessions with a sub-
set of panel members, and a survey to all panel members), feed-
back was sought on how to best address equity issues in 
healthcare solutions that involve digital technologies. The feed-
back from the TEP members focused on reviewing the Frame-
work and the proposed list of domains and subdomains that 
were drafted (see Supplementary Material S5 for the details 
about the group discussion sessions and the TEP survey).

Results
General findings from the scoping review
As part of the scoping review, we identified 124 published 
articles that met the inclusion criteria, of which 60 targeted 
health equity, 51 targeted digital healthcare, and 13 targeted 
both digital healthcare and health equity (refer to the envi-
ronmental scan report17 for more details). The majority of 
the proposed frameworks were developed by independent 
researchers/experts, and in only a few instances were frame-
works developed by a national (eg, National Academy of 
Medicine,18 Diabetes Wellness and Prevention Coalition)19

or international organization (eg, Dutch Center for Con-
sumer Experiences in Healthcare,20 World Health Organ-
ization’s [WHO’s] regional and Country office in Ghana).21

Other approaches for framework development included 
engaging key informants, performing a literature review, 
using surveys and focus groups, and participatory research.

About one-third of the articles identified health systems as 
their target audience. Furthermore, most frameworks did not 
specify an applicable patient population and very few proposed 
concepts were specifically applicable to groups of special inter-
est, such as the elderly patients or the medically underserved. 
The scoping review identified only a few frameworks that 
focused specifically on digital healthcare equity,22,23 despite a 
wealth of frameworks that focused on social determinants, 
needs, and risk factors. Only a few frameworks covered the con-
cepts applicable to both health equity and digital technologies. 
In the digital healthcare space, frameworks have been proposed 
to understand how evolving digital technologies are applied in 
healthcare. Most of the proposed frameworks for the design of 
healthcare solutions that involve digital technologies lacked 
equity intentionality in their recommendations, guidelines, and 
best practices.18,22,24,25

Key features of exemplar frameworks addressing 
digital healthcare equity
Only a few of the articles we identified proposed frameworks 
that addressed both healthcare solutions that involve digital 
technologies and equity concepts. For example, the Digital 
Health Equity Framework (DHEF)22 identified the digital deter-
minants of health and their interaction with other intermediate 
health factors, such as psychosocial stressors, preexisting health 
conditions, health-related beliefs, and behaviors. Hughes et al26

used the Health Equity Impact Assessment (HEIA),27 a flexible 
and practical assessment tool capable of identifying potential 
unintended positive or negative impacts of a policy, program, or 
initiative on disadvantaged or marginalized groups. They 

proposed the Telehealth Equity Impact Assessment (TEIA) 
Tool26 as an overarching framework to assess digital healthcare 
equity in the context of the rapid telehealth expansion due to 
the COVID-19 pandemic. Moreover, Were et al28 adapted the 
HEIA framework to the digital healthcare landscape and recom-
mended a framework with 5 steps addressing (1) scope, (2) 
impacts, (3) mitigation, (4) monitoring, and (5) dissemination 
strategies for digital healthcare equity assessments. Other nota-
ble findings included the recommendations by Rodriguez et al29

to bring equity to patient-facing digital healthcare tools includ-
ing recommendations for government agencies, vendors, health-
care institutions, clinical providers, and patients.

Domains identified in the scoping review
After reviewing concepts related to digital healthcare equity 
from identified articles within the scoping review, we grouped 
similar concepts and categorized them into several primary 
domains and subdomains. For articles that addressed health 
equity, we identified 7 primary domains and then from 3 to 7 
subdomains for each. For example, some articles presented con-
cepts such as a lack of health insurance coverage or inadequate 
internet access as potential barriers to equitable use of health-
care solutions involving digital technologies. We synthesized 
such concepts under the domain of Access to Care and the sub-
domain of Access to Services.

From articles addressing either digital healthcare alone or a 
combination of digital healthcare and health equity, we iden-
tified 7 primary domains with 4 to 7 subdomains for each 
domain. For example, some articles presented concepts such 
as the potential to build in automatic interpretation and 
active recognition, as well as addressing the barriers to using 
technology as important factors related to equitable access to 
digital healthcare solutions involving digital technologies. We 
synthesized such concepts under the domain of General 
Characteristics of Digital Healthcare Solutions and the sub-
domain of Equitable Access.

For health equity frameworks, the most referenced con-
cepts were related to Access to Care. This finding was 
expected, as the main focus of many equity frameworks was 
the challenge of access to care for marginalized patient popu-
lations, including digital barriers, health literacy, and access 
to insurance. In frameworks related to either digital health-
care alone or combined digital healthcare-health equity, the 
most referenced concepts were Patient/Caregiver Characteris-
tics and Technical Characteristics of Healthcare Solutions 
that involve digital technologies. The focus on patient/care-
giver characteristics was promising and highlighted a trend to 
integrate patient-centered approaches in frameworks address-
ing the design, development, and implementation of health-
care solutions that involve digital technologies (refer to 
Tables S3 and S4 in the environmental scan report17 for more 
details on the domains, subdomains, and examples of the 
identified concepts).

Contributions from key informant interviews
We identified 4 primary domains based on the concepts that 
emerged from the key informant interviews: Digital Determi-
nants of Health, Inclusive and Diverse Product Development, 
Digital Healthcare Technology, and Implementing and Moni-
toring Digital Healthcare Technologies (refer to Table S7 in 
the environmental scan report17 for more details on the 
domains and subdomains identified from the key informant 
interviews). The identified domains highlighted several 
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barriers and facilitators to health equity. These interrelated 
structural (eg, policy), environmental, and individual factors 
may each be relevant to specific phases or multiple phases of 
the digital healthcare technology lifecycle. For instance, some 
key informants highlighted the importance of participatory 
design, community engagement, and considerations related 
to end-users experiences as major factors to be considered for 
equitable healthcare solutions that involve digital technolo-
gies. We categorized these concepts under the Inclusive and 
Diverse Product Development domain. These factors may be 
more critical to be considered during the planning and devel-
opment of such solutions. Thus, a technology lifecycle 
approach would help identify critical factors and where they 
would have the most impact.

Domain and subdomain synthesis
We synthesized the domains and subdomains identified in the 
scoping review and key informant interviews. While different 
terminologies were used to describe the different domains 
and subdomains, there were several conceptual overlaps. To 
better understand how these domains and subdomains com-
pared to each other, we performed a side-by-side comparison 
of the different domains and subdomains.

Figure 1 presents the areas of congruence between domains 
and subdomains identified in health equity frameworks, digi-
tal healthcare or combined frameworks, and key informant 
interviews (left), the synthesized domains from the available 
evidence (center), and the proposed domains and subdomains 

in the Framework (right) (also refer to Table S6 for more 
details on the comparison of synthesized domains and subdo-
mains from the environmental scan). The alignment of 
domains and subdomains was guided by the specific examples 
identified in the environmental scan. For example, the subdo-
main Care Continuity included examples such as “cultural 
misunderstandings” and “identification of decision options 
and their implications” derived from health equity framework 
concepts. These examples matched closely with the Approach-
ability and Appropriateness subdomain, which included 
examples such as “culturally sensitive services” and “access to 
care resources” found in digital healthcare frameworks.

Several domains and subdomains from the health equity 
frameworks and digital healthcare frameworks overlapped. For 
example, the Access to Care domain from health equity frame-
works and the General Characteristics of Digital Healthcare 
Solutions domain from digital healthcare frameworks had over-
laps across several subdomains. We also found overlapping 
domains and subdomains between the key informant interviews 
and the health equity and digital healthcare frameworks. Nota-
ble overlaps in subdomains included: adapting technology to 
stakeholders’ needs, community engagement, co-creating health 
solutions with patients, health literacy, and digital determinants 
of health. Few synthesized subdomains were unique to one 
component of the environmental scan. These were primarily 
related to the digital healthcare frameworks and included: user- 
friendliness, adaptation to other health technologies, interoper-
ability, scalability, and rigorous evaluation and assessment.

Figure 1. Comparison of synthesized domains and subdomains from environmental scan for the development of the Digital Healthcare Equity 
Framework.
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Framework contributions from technical expert 
panel
We presented the composite list of domains and subdomains to 
the TEP members. Panel members supported the need for a 
framework and lauded the extensive content gathered during 
the environmental scan. They suggested improving the clarity 
and usefulness of the Framework and indicated strong interest 
in working with the team to address these opportunities to 
improve the Framework (refer to Supplementary Material S7 
for the details of the recommendations from different TEP 
engagements).

Approach to and an overview of the framework and 
domains/subdomains
Six principles guided the development of the Framework to 
ensure equity intentionality across the digital healthcare lifecycle 
(Figure 2). These principles were based on TEP recommenda-
tions as well as the synthesis of the evidence from the environ-
mental scan.

Framework overview
Figure 3 presents an overview of the digital healthcare equity 
framework developed by the comprehensive process we 
described in this article. The Framework is intended to guide 
equity assessment across the digital healthcare lifecycle. 
While the users of the Framework reflected a smaller sub-
group, it specifically called for the engagement of multiple 

stakeholders. The Framework is designed to improve a range 
of critical patient outcomes and to provide equitable digital 
healthcare. Accordingly, it provided definitions of both the 
specific domains and subdomains and their interactions that 
users would need to intentionally consider throughout the 
digital healthcare lifecycle to achieve the desired outcomes.

Domains and subdomains
The proposed domains and subdomains were synthesized 
from the concepts identified in the scoping review, the key 
informant interviews, and feedback from the TEP members. 
As noted in the large blue box in Figure 3 (second from the 
left), 3 overarching domains were identified for intentionally 
considering equity in digital healthcare solutions, including 
Patient and Community Characteristics, Health System Char-
acteristics, and Health Information Technology Characteris-
tics, with several relevant subdomains for each domain. 
Given the central and unique aspect of this component of the 
framework, we further expanded the domains and subdo-
mains in Figure 4 and defined each domain and specific 
examples describing each subdomain.

Addressing equity across the digital healthcare lifecycle
Equity intentionality in the context of digital healthcare solu-
tions requires the involvement of different stakeholders at dif-
ferent stages of the development and utilization of such 
solutions. Thus, the Framework was organized around the 
digital healthcare lifecycle, a process used in technology 

Figure 2. Guiding principles to ensure equity intentionality across digital healthcare lifecycle.
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development.7 The lifecycle included planning, development, 
acquisition, implementation/maintenance, and monitoring/ 
improvement/equity assessment of healthcare solutions that 
involve digital technologies. The lifecycle also aligned with 

quality improvement approaches such as the “Deming 
Wheel” and the IHI’s model of “Plan, Do, Study, Act.”8,9

The planning and development phases of the lifecycle were 
aligned with the “Plan” phase of the IHI model, the acquisition 

Figure 3. Framework for assessing and advancing equity for healthcare solutions that involve digital technologies.

Figure 4. Domains and subdomains of the Digital Healthcare Equity Framework.
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and implementation/maintenance phase was aligned with the 
“Do” phase, and the monitoring/improvement/equity assess-
ment phase was aligned with the “Study and Act” phases of the 
IHI model. The framework acknowledged that different stake-
holders may enter this process at different points, and each 
phase of the lifecycle offered opportunities for stakeholders to 
intentionally consider equity (eg, a stakeholder might enter the 
Implementation phase of the lifecycle). To ensure equity inten-
tionality during this process, an equity assessment should be 
completed at each phase of the lifecycle. This equity assessment 
at each phase of the lifecycle would help identify whether equity 
could be achieved through a digital healthcare solution alone 
and when certain populations may need a non-digital alterna-
tive solution to address their needs.

Engagement with stakeholders
Stakeholders and their roles in the digital healthcare lifecycle 
should be considered in developing healthcare solutions that 
intentionally consider equity. While the users of the Frame-
work would most likely be digital healthcare developers and 
vendors, health systems, health plans, and clinical providers 
(eg, clinicians and pharmacists), other key stakeholders (eg, 
patients, caregivers, patient advocates, community cham-
pions, policymakers, and public entities such as public health 
departments) would be important collaborators in improving 
health equity. The users of the Framework should provide 
different opportunities for their contributions in the process.

Impact on outcomes
An intentional approach to considering equity throughout 
the digital healthcare lifecycle aimed to promote improve-
ment in clinical outcomes (eg, mortality, morbidity, and 
health/quality of life), process outcomes (eg, care continuity, 
care coordination, and care quality), and healthcare experien-
ces (eg, patient satisfaction/engagement and provider satisfac-
tion/engagement). It also sought to achieve equitable access 
to and equity in the quality of healthcare solutions involving 
digital technologies.

Discussion
The use of digital technologies in healthcare delivery is grow-
ing, including both patient-facing and clinician-facing solu-
tions. However, despite the considerable opportunities that 
these digital healthcare technologies provide, substantial dis-
parities still exist in access to and utilization of healthcare 
services.4–6 Moreover, the existing digital divide may impact 
the viability of these digital healthcare tools if consideration 
is not given to the culture, physical environment (eg, home or 
workplaces), and social context (eg, communities) of digital 
health technology users the quality of digital healthcare will 
suffer and digital healthcare equity will be impacted.10–12

The effectiveness of a given digital healthcare solution will 
also be diminished if developers are not mindful of these fac-
tors in creating institutional digital healthcare strategies or in 
providing funding and remuneration models for clinical 
providers.22

To achieve digital healthcare equity, a systematic approach 
is required to intentionally consider equity throughout the 
lifecycle of digital healthcare solutions. Digital healthcare 
equity should be monitored by providers, institutions, insur-
ers, healthcare regulators, and government leaders and 
should be a key focus of their respective quality efforts. The 

digital healthcare equity framework will help move from a 
superficial description of factors to an ecologically compre-
hensive approach that considers the multitude of sociodemo-
graphic, cultural, and economic factors and their interactions 
that impact health and well-being.22,23

Limitations of available frameworks in the digital 
healthcare space
Despite the growing concerns over the digital divide and its 
impact on the application of healthcare technologies and the 
need for a systematic approach to intentionally consider 
equity throughout the lifecycle of digital healthcare solutions, 
the evidence on digital healthcare equity frameworks is 
scarce. Our scoping review identified very few frameworks 
that focused specifically on digital healthcare equity.17,22,23

Most frameworks lacked equity intentionality in their recom-
mendations, guidelines, and best practices. For example, 
while the WHO’s Global Strategy on Digital Health30 report 
presented several health equity-related approaches through-
out, there was no formulated and explicit plan to address dig-
ital healthcare equity within the WHO implementation 
plan.1 Another example was the Evidence Standards Frame-
work for Digital Health Technologies by the UK’s National 
Institute for Health and Care Excellence (NICE).24 The docu-
ment described “an evidence standards framework for digital 
health technologies. . .that should be available, or developed, 
for digital health technologies to demonstrate their value in 
the UK health and care system.”24 The framework proposed 
a very limited equity analysis as one component of an eco-
nomic analysis and recommended including subgroup analy-
ses to show the relevant economic impact if there were good 
clinical data to show that the effects differed by demographic 
factors. In the United States, Mathews et al25 proposed a 
pragmatic framework for an objective, transparent, and 
standards-based evaluation of digital healthcare products 
across technical, clinical, usability, and cost domains. 
Although the framework aimed to address the current limita-
tions in the marketplace and to bring greater clarity to the 
market, it failed to address digital healthcare equity.

The scarcity of frameworks from national or international 
organizations limited the generalizability of digital healthcare 
equity concepts because most frameworks developed by inde-
pendent researchers did not spread beyond their organization 
and only reached a limited readership if published. In terms 
of the development process for a framework, only a few 
articles identified in our scoping review reported a consensus- 
based approach, and very few identified the health systems as 
their target audience.17 Furthermore, most frameworks did 
not specify an applicable patient population, which could 
help determine the needs to address when proposing different 
concepts for a framework.17

The DHEF by Crawford and Serhal22 was one of the few 
examples available in the literature addressing factors rele-
vant to health equity and digital healthcare. However, it was 
developed by independent researchers in Toronto and was 
not consensus-based, which may have limited the generaliz-
ability of the proposed concepts. The TEIA Tool for Tele-
health Equity Impact Assessment by Hughes et al26 was 
developed with an eye toward real-world implementation to 
address telehealth equity. Thus, the framework may be lim-
ited to a specific digital healthcare solution but still provide 
practical approaches for implementation in similar settings.
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Reviewing the available evidence revealed a lack of schemas 
that provided a process for intentionally addressing equity in 
the context of healthcare solutions that involve digital technolo-
gies.17 Furthermore, the available frameworks did not 
adequately acknowledge that there was a process involved in 
the technology development10 and use, which included different 
phases such as planning, development, acquisition, implementa-
tion/maintenance, and monitoring/improvement/equity assess-
ment. Additionally, the frameworks did not address how health 
equity should be considered as a critical part of each phase of 
the process.17 Our environmental scan also highlighted an 
absence of formal guidelines or common approaches that could 
inform how healthcare solutions that involve digital technolo-
gies could better serve patient populations who have historically 
been excluded from access to such technologies that have the 
potential to improve their health.17

Even with the limitation of the existing literature, we were 
able to identify a set of potentially useful domains and subdo-
mains from the scoping review that informed our proposed 
Framework and how digital healthcare equity should be 
planned, structured, and implemented. We built on this with 
input from the key informant interviews to come up with 
potential ideas for how we could advance the field by devel-
oping and implementing the new Framework presented in 
this article.

Strengths of the proposed framework
In the development of the Framework, we applied a comprehen-
sive approach that bridged the 2 well-developed distinct con-
cepts of digital healthcare and health equity. In doing so, we 
sought to find linkages between social determinants, needs, and 
risk factors relevant to health equity and the implementation of 
the digital healthcare lifecycle. We intended to focus on the end-
point of digital healthcare equity at the patient and community 
levels and to suggest actions such as planning and measurement 
by key stakeholders, including clinicians, delivery systems, IT 
vendors, health plans, and government agencies.22 This 
approach also recognized health equity as an essential domain 
of the quality of digital healthcare, alongside other critical end- 
points such as person-centeredness, safety, timeliness, effective-
ness, and efficiency.31,32

Moreover, our approach acknowledged that to ensure 
equity intentionality for certain populations, non-digital solu-
tions may need to stand alongside digital ones. For instance, 
in the context of COVID-19 vaccination, many initial tech-
nologies used for vaccination signups relied on internet access 
and familiarity with digital forms, which was a disadvantage 
for those who lacked those capabilities. Furthermore, if a dig-
ital healthcare solution was designed explicitly for a portion 
of the patient population needing the solution, it should be 
labeled accordingly. Entities implementing such a solution 
could consider best practice alternatives when creating an 
overarching solution to fit the needs of their entire patient 
population. Health systems, for example, should not elimi-
nate vaccination signups through patient portals but should 
offer viable alternatives for patients better served by these 
analog approaches.

Our proposed Framework was designed to specify key 
aspects that need to be considered in the systematic and inten-
tional approach to digital healthcare equity. The targeted 
users of the Framework include digital healthcare developers 
and vendors, health systems, health plans, and clinical pro-
viders. While these supply-side stakeholder groups were 

considered the primary users of the Framework, other 
demand-side stakeholders were considered essential collabo-
rators in improving health equity (eg, patients, caregivers, 
community champions). Thus, users of the Framework are 
encouraged to include other stakeholders in opportunities to 
contribute throughout the digital healthcare lifecycle.

The quality improvement approaches for addressing equity 
gaps proposed in the Framework build on existing approaches 
for addressing any important identified gaps in quality.32–34

Moreover, the digital healthcare lifecycle is aligned with quality 
improvement approaches such as the “Deming Wheel” and the 
IHI’s model of “Plan, Do, Study, Act.”8,9

Conclusion
The proposed Digital Healthcare Equity Framework serves as 
an evidence- and consensus-based tool to help users such as 
digital healthcare developers and vendors, health systems, 
health plans, clinical providers, and other stakeholders assess 
whether their healthcare solutions that involve digital tech-
nologies are equitable at every phase of the digital healthcare 
lifecycle, including planning, development, acquisition, 
implementation, and monitoring.
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