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Abstract

Objective: The COVID-19 pandemic has highlighted various barriers to health and the necessity of having access to digital
health services. The technology industry can support addressing health barriers, promoting health equity and partnering
with organizations to ensure access to digital health services for underserviced communities. The main objective of this
study was to 1) identify what initiatives have been developed within the technology industry to address digital health equity;
and to 2) determine whether these initiatives have been effective.

Methods: A rapid review and a grey literature scan were conducted. The academic searches were performed using four
databases, including Ovid MEDLINE, Scopus, CINAHL and PsychInfo. Two reviewers screened the articles for inclusion cri-
teria. The grey literature scan was performed through Google and Million Short. Searches of technology industry initiatives
were completed through scanning technology companies listed on the New York Stock Exchange, the Toronto Stock
Exchange and iShares Expanded Tech Sector – Exchange Traded Fund.

Results: Within the technology industry, 39 companies had relevant initiatives. These were identified as having one or more
of the following: 1) having health-related collaborations with other companies, 2) promoting access to technology infrastruc-
ture and 3) delivering programs that supported notable inequities within the social determinants of health. Limited data are
available on the effectiveness of these initiatives in reducing health inequities.

Conclusions: As technology in the delivery of health services continues to evolve, health equity initiatives must be supported
through innovative strategies. Partnering with the technology industry may be one way of addressing these health equity
challenges.
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Introduction

Background

The COVID-19 pandemic has highlighted a proliferation of
digital health services to support health care access within
the context of public health restrictions.1 In the United
States during the first two weeks of the pandemic, virtual
care visits increased by 154% compared to before the pan-
demic.2 Similar findings were discovered throughout the
spring of 2020 in Ontario, Canada, with 70.6% of all

1Centre for Addiction and Mental Health, Toronto, Ontario, Canada
2Arthur Labatt Family School of Nursing, Western University, London,
Ontario, Canada
3Institute of Health Policy, Management and Evaluation, University of
Toronto, Toronto, Ontario, Canada

Corresponding author:
Keri Durocher, Centre for Addiction and Mental Health, 1000 Queen St W,
Toronto, Ontario M6J 1H4, Canada.
Email: kduroch3@uwo.ca, keri.durocher@camh.ca

Creative Commons NonCommercial-NoDerivs CC BY-NC-ND: This article is distributed under the terms of the Creative Commons Attribution-
NonCommercial-NoDerivs 4.0 License (https://creativecommons.org/licenses/by-nc-nd/4.0/) which permits non-commercial use, reproduction

and distribution of the work as published without adaptation or alteration, without further permission provided the original work is attributed as specified on
the SAGE and Open Access page (https://us.sagepub.com/en-us/nam/open-access-at-sage).

Review article

Digital Health
Volume 7: 1–9
© The Author(s) 2021
Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/20552076211056156
journals.sagepub.com/home/dhj

https://orcid.org/0000-0001-9014-4742
mailto:kduroch3@uwo.ca
mailto:keri.durocher@camh.ca
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/dhj
http://crossmark.crossref.org/dialog/?doi=10.1177%2F20552076211056156&domain=pdf&date_stamp=2021-11-29


primary care visits being virtual.3 Although increases in
virtual care use present an innovative solution to health
service delivery, it is crucial to consider the risk of virtual
care’s influence on existing digital health inequities, also
known as the digital divide. In this Canadian context,
health equity is defined as removing barriers to care services
to help individuals reach optimal health.4

The digital divide is a phenomenon that encompasses a
lack of access to digital resources for specific communities
and groups that may be vulnerable due to factors such as
location, age, health literacy and socioeconomic status.5,6

This concept has been widely studied to assess its prevalence
in various communities and populations. Specifically,
notable technological disparities have been associated with
older adulthood, racialized communities, people who live
in rural areas and people who have a lower socio-economic
status.7–9 The COVID-19 pandemic has been described as
widening the divide, as more groups become dependent on
various technologies for health care access.10 Due to the
need for social distancing, this issue is worsened by
decreased contact with individuals who can provide techno-
logical support, such as caregivers.11–13 The World Health
Organization has conceptualized a global strategy to
enhance digital health services within the next decade.14

Therefore, knowing that a digital divide exists, solutions-
based research is imperative to address these factors using
innovative solutions.

The technology industry and the individual companies
that comprise it are in a unique position to address issues
that widen the digital divide through promoting access to
health services, technology infrastructure and focusing on
systems that impact the social determinants of health
(SDH). In partnership with health systems, the expertise
and strength of technology companies can be leveraged to
deliver and scale integrated health solutions. This approach
can foster the implementation of new tools and models of
care that promote health equity. However, this is an emer-
ging space, so understanding relevant gaps provides a
framework for further research on the influence of technol-
ogy initiatives on promoting health equity. This novel
research provides a foundation for understanding how tech-
nology companies have addressed inequities and what
future work can be done in the post-pandemic era to con-
tinue to address the digital divide.

Research questions

The research questions were as follows:

1. What initiatives have been developed within the tech-
nology industry to improve digital health access and
promote health equity?

Objectives:
(a) Identify what populations are targeted for health

equity interventions by the technology industry.

(b) Determine whether there are specific time para-
meters for equity-related initiatives (e.g. internet
is offered for 1 year).

(c) Identify whether the equity initiatives were for-
mally evaluated and analyze these outcomes.

2. Have there been any previous partnerships between
health care organizations and the technology industry
to enhance access to technology infrastructure,
promote access to health care or address the SDH?

Objectives:
(a) Identify the structures of these partnerships.
(b) Evaluate whether these collaborations focused on

enhancing equity.

Methods
A rapid review of academic literature as per the Cochrane
Rapid Reviews Methods Group was conducted, as well as
a grey literature scan.15

Search strategy

The defined levels of health equity used to guide these
searches included:

1. Infrastructure initiatives that improve access to health
services and resources, such as technological devices.

2. Health-specific initiatives that have a direct link to
technology.

3. Innovative technology interventions that address the
SDH.6

The academic search commenced through consultation with
a librarian to develop appropriate search terms and to find
relevant databases. The searched databases included Ovid
MEDLINE, Scopus, CINAHL and PsycINFO using applic-
able syntaxes for the corresponding databases.

For the grey literature scan, search engines including
Google and Million Short were utilized using predefined
search terms. The next step involved a manual search of
the New York Stock Exchange (NYSE), the Toronto
Stock Exchange (TSX) and the iShares Expanded Tech
Sector – Exchange Traded Fund (ETF) to identify technol-
ogy and communications companies within North America
that could potentially be involved in health equity initia-
tives.16,17 This innovative search approach was implemen-
ted because many companies who engage in health equity
initiatives do not publish their findings. Therefore, all perti-
nent data may not be yielded using traditional academic
search methods. A scan of 368 companies was performed
by examining their websites, and the search engine results
to identify potential health equity initiatives. These com-
panies were grouped and ranked based on the number of
health equity initiatives they were involved in and the com-
munity reach of the outlined initiatives.
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Table 1. Technology industry initiatives to improve digital health access.

Type of Health Equity Initiative Specific Initiatives Target Populations

Provision of technology
infrastructure and devices

• Low-cost or subsidized broadband and internet service21–25

• Low-cost or subsidized phone plans25

• Provision of hardware, software, and phones24–28 and power
sources29

• Electronics for home schooling30

• People who are economically
disadvantaged

• Older adults
• Remote/rural communities
• Communities in low-middle

income countries (LMICs)
• Women in shelters
• Underserviced communities
• Victims of natural disasters

Education programs • Creation of STEM programs24,26,31–39 and digital academies40

• Coding programs38

• Workforce development programs41

• Project initiatives to enhance company development of
education42

• Building practical skills in technology and computer
learning39,40

• Community health worker training43

• Technology training within schools44

• Career support and development45

• Women and girls
• Racialized communities
• People who are economically

disadvantaged
• Communities in LMICs
• Veterans
• Underserviced communities
• Victims of natural disasters
• People with autism

Transportation services • Transportation for long-term care facilities and residences46

• Vaccination appointments47,48

• Healthcare-related appointments49,50

• Subsidized transportation/rides51

• Older adults
• Underserviced communities

Disease management • Heart health screening52

• Infectious disease screening53
• Communities in LMICs

Vaccination programs • Equitable COVID-19 vaccine distribution54

• Cloud programs to help with global vaccine distribution55
• Underserviced communities
• Communities in LMICs

Banking access • Provision of digital IDs to provide secure banking access56 • Communities in LMICs

Technological development of
non-profit organizations

• Partnership development to enhance education and technical
literacy for underserviced individuals through non-profit
collaborations57

• Enrollment of charities for non-profit support30

• Underserviced communities

Campaigns and fundraising • Artificial intelligence for health26,58

• Provision of health necessities and living expenses59

• Affordable housing60,61

• Funding for technology within communities62

• Funding education initiatives63

• Digital inclusion fundraising64

• Underserviced communities
• Racialized communities

Housing projects • Funding for housing projects65

• Assisting with home building30
• Racialized communities
• Veterans

Back-to-work programs • Support of post-service work securement28 • Veterans

STEM: science, technology, engineering and mathematics.
*It is important to note that health equity initiatives were included that can both directly and indirectly influence individual health, specifically through the
social determinants of health. For example, having access to banking services and back-to-work programs are important holistic factors that impact health.
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Inclusion criteria

The following inclusion criteria were outlined for articles
within the academic literature review:

• A focus on one or more areas of health equity, including:
• Technology-specific interventions that focus on

infrastructure
• Direct access to care initiatives
• Initiatives that promote positive outcomes within the

SDH
• Results connected health equity interventions with posi-

tive health outcomes
• Results outlined formal evaluations of health equity

initiatives
• Published between 2011–2021 (10-year range)
• All research designs and methodologies

The following inclusion criteria were outlined for technol-
ogy companies within the grey literature scan:

• A focus on one or more areas of health equity, including:
• Technology-specific interventions that focus on

infrastructure
• Direct access to care initiatives
• Initiatives that promote positive outcomes within the

SDH
• Companies were listed within the NYSE, the TSX or the

iShares expanded technology sector ETF within technol-
ogy and/or communications groups

Screening

Articles yielded from the predefined search terms were
included in the review and screened using Covidence soft-
ware. The following steps were implemented to perform the
academic review:

(a) A calibration exercise was performed by two reviewers
for the title and abstract screening. Thirty citations
were scanned for this exercise and an agreement of
>80% was yielded from this process.

(b) Both reviewers screened 25% of the remaining cita-
tions (approximately 230 abstracts) to ensure an
acceptable level of agreement.

(c) One reviewer screened the remaining citations for
inclusion in the full-text screening process. The
second reviewer screened all excluded citations, and
100% agreement was yielded.

(d) A second calibration exercise was performed by two
reviewers for the full-text articles. Five articles were
screened to assess for the inclusion criteria. An agree-
ment of >80% was yielded from this process.

(e) The remaining full-text articles were screened by one
reviewer, and data extraction was performed for the
included articles.

Results

Academic literature findings: overview

A Preferred Reporting Items for Systematic Reviews and
Meta-Analyses diagram can be viewed in Appendix A
that summarizes the results of the rapid review. Based on
the outlined inclusion criteria, only three (n= 3) articles
were appropriately identified. The main reason noted for
this finding is that despite the plethora of digital health
equity interventions that exist, almost none of the literature
included an evaluation component for the effectiveness of
the interventions.

Grey literature scan findings: overview

From the 368 companies that were reviewed through the
NYSE, the TSX and the ETF, 39 met the inclusion criteria
outlined based on the three levels of health equity. Fifteen
of the included companies were outlined as being highly
involved in promoting health equity, as they either had
more than one health equity initiative or their initiative(s)
targeted more than one population.

Technology industry initiatives to improve digital
health access

Targeted populations. The populations that were targeted for
various health equity initiatives depended on the broad
types of initiatives that were undertaken within the technol-
ogy industry. Leaders in the technology industry engaged in
specific initiatives that aimed at reducing the digital divide
for various populations. Both the initiatives and the target
populations are outlined in Table 1.

Time parameters for interventions. From the academic
review and grey literature scan, no time-specific parameters
were identified for initiatives within the technology indus-
try. However, as technology is continuously evolving,
data gathered from the grey literature scan suggests that
initiatives that technology companies choose to engage in
will continue to advance to address issues associated with
the digital divide.

Formal evaluation of interventions. From the academic litera-
ture review, one study (n= 1) addressed health equity
through the application of telemedicine technology. This
intervention was evaluated and found an increase in com-
munity engagement, which supports the SDH of social
engagement and inclusion.6,18 The second included study
(n= 1) involved the implementation of a computerized
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translation service to support care services for patients who
were non-English speaking in a hospital setting. This inter-
vention was evaluated as enhancing more timely access to
care, supporting the SDH of health service access, as well
as satisfying the health equity level of health care ser-
vices.6,19 The third study (n= 1) evaluated the effectiveness
of a mental health app in enhancing the management of
anxiety and access to mental health services.20 Again, the
intervention supported the SDH of health service access
and satisfied the health equity level of health care services.6

From the grey literature scan, technology industry initia-
tives did not provide formal, research-based evaluations
of their programs. However, many companies provided nar-
ratives from individuals who engaged in their initiatives to
demonstrate positive impacts.

Health care partnerships to enhance access to
technology infrastructure, health care access or key
health determinants

Multiple technology companies were identified as having
collaborative initiatives with health-related networks,
other technology companies and/or non-profit organiza-
tions to provide funding and resources to address multiple
levels of health equity. As innovative, health equity strate-
gies are difficult to initiate independently, these partner-
ships provide frameworks for continued collaborative
work in the future. Many of these initiatives focused on
various populations at both community and global levels,
such as initiating social equity funds. Table 2 provides an
overview of the identified initiatives within the technology
industry that had a collaborative focus. These initiatives
include health care and technology industry partnerships
that aim to improve access to health.

Discussion
Identified initiatives that have been implemented within the
technology industry have ranged from upstream activities
that broadly focus on areas that impact health, to more
focused, community-level initiatives. Most notably, the
SDH most targeted by the technology industry is education
access. Education initiatives promote a preventative health
care approach, by assisting to provide access to programs
by populations, such as underserviced youth, who may
not have been able to engage in these programs otherwise.
Not surprisingly, many education programs focused on
science, technology, engineering and mathematics educa-
tion; these programs mostly have a science and technology
focus and are predicted as being in high demand over the
next few decades.77

Some initiatives by the technology industry were particu-
larly focused, such as providing transportation services to
various populations for health-related services.47,51,75

Again, key companies that provided these services were
within transportation industries, which suggests that industry
leaders utilize their company services to benefit communities.

Our findings also demonstrate that there has been a
vast assortment of populations targeted for health
equity initiatives. One of the most common targeted
populations included underserviced areas or communi-
ties; this is a broad term that can encompass a diverse
number of people from a variety of communities. This
finding suggests that many leaders in the technology

Table 2. Health care and technology industry partnerships to
enhance access.

Type of health equity
initiative: Collaborations Specific Initiatives

Application technology
development

• App-based programs adapted
by healthcare organizations for
patient wellness66

• Coordination in home or
community care67

Coalitions for health access • Health Equity and Access
Leadership Coalition (HEAL) to
improve access to technology
and improve health literacy
within underserviced
communities68

• Access to healthcare and living
necessities69

Low-cost services • Collaboration with healthcare
organizations to provide
low-cost services, such as
telemedicine70

Foundations • Partnerships with healthcare
organizations to support
various foundations or
charitable work64,71

• Partnerships with non-profit
organizations that benefit
health72

Developing health
technology systems

• Metric development to help
health systems recognize
inequities73

Virtual care • Partnerships to improve virtual
care access56,74

Healthcare referrals • Partnership that provides social
services referrals75

Disease-specific initiatives • Supporting patients who
require chronic care76
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industry focus on reducing inequities within their local com-
munities and target various issues that are identified at local
levels. Other common populations that were targeted
included older adults, people who are economically disad-
vantaged, women and girls, veterans, racialized communities,
rural communities and people who have experienced natural
disasters. Industry initiatives that focused on specific groups,
such as older adults, may still be community-focused or be
targeted at national or global levels.

The vast number of partnerships and collaborations iden-
tified through this research demonstrates that technology
initiatives that support health cannot occur independently.
To successfully integrate technology and health, industry
leaders must collaborate to foster innovative solutions that
address health inequities. Different health equity collabora-
tions through this research included large coalitions, virtual
care delivery, foundation development, disease-specific
focuses and the development of effective health technology
systems.

Implications

Health system engagement with the technology industry
can help to develop long-term solutions to address the
digital divide. The identified partnerships and collabora-
tions between technology industry leaders and health care
organizations demonstrate key opportunities for the integra-
tion of technology and health. Technology interventions
within health care systems can occur at many different
levels of service, including client care, research and medi-
cine. Collaborations between key leaders in both health
care and technology industries can help strengthen commu-
nity engagement and continue to promote the identification
of local populations who can benefit from continued health
equity initiatives.

Technology industry engagement in providing access to
health technology infrastructure can also significantly
reduce barriers associated with the digital divide.78 For
example, the identification of communities who can
benefit from access to technological devices, such as
tablets and computers for learning, was imperative during
the COVID-19 pandemic.79 Other notable examples
include providing service to broadband internet and
mobile phone use.79

Policy implications that integrate both health care and
technology industries should continue to focus on addres-
sing the SDH. Despite the prominent focus on education,
other industry initiatives can target other determinants,
such as income and social status, structural conflict, food
insecurity and social protection.80

Limitations

Due to the vast amount of global technology companies,
our grey literature scan was limited to public companies

listed via the NYSE and TSX within North America.
Therefore, despite these results being generalizable to
North American populations, more research is needed to
determine whether similar initiatives are being targeted on
a global scale. Secondly, our academic rapid review
results remain limited due to a lack of evaluated technology
initiatives that focus on health equity. Despite there being a
plethora of technology health initiatives available, many are
not formally evaluated to assess their efficacy in addressing
components of health equity. Future work in this space
should focus on the outcomes of implementing technologi-
cal interventions to address health equity so that further
gaps can be recognized.

Conclusion
As technology in the delivery of health services continues
to evolve, health equity initiatives must be supported
through innovative strategies. Technology companies are
in key positions to help supplement health equity strategies
through health care access, health infrastructure support and
creating programs that address the SDH. The COVID-19
pandemic has highlighted the necessity of combating the
digital divide for underserviced populations, as technology
and health care continue to become intertwined in the
future. Further work that evaluates the effectiveness of
these programs will help to recognize additional gaps to
be addressed and can provide baseline data and more inno-
vative initiatives in the future.
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