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Abstract

Background: Theuse of digital technologieswithin health care rapidly increased as services transferred to web-based platforms
during the COVID-19 pandemic. Inequalitiesin digital health across the domains of equity are not routinely examined; yet, the
long-term integration of digitally delivered services needs to consider such inequalities to ensure equitable benefits.

Objective: This scoping review aimed to map inequities in access, use, and engagement with digital health technologies across
equity domains.

Methods: We searched 4 electronic databases (MEDLINE, ASSIA, PsycIlNFO, and Scopus) for quantitative and mixed methods
reviews and meta-analyses published between January 2016 and May 2022. Reviews were limited to those that included studies
from the World Health Organization’s European region. Extracted data were mapped against Cochrane’'s PROGRESS PLUS
(place of residence, race, ethnicity, culture, and language, occupation, gender and sex, religion, education, socioeconomic status,
social capital, and other characteristics) dimensions of equity.

Results: In total, 404 unique citations were identified from the searches, and 2 citations were identified from other sources.
After eligibility assessment, 22 reviews were included. Consistent evidence was found showing higher access to digital health
technologies among patients who were of White ethnicity, were English speaking, and had no disability. There were no reviews
that explored differencesin accessto digital health care by age, gender and sex, occupation, education, or homeless or substance
misuse. Higher use of digital health technologies was observed among popul ations that were White, English speaking, younger,
with ahigher level of education, of higher economic status, and residents in urban areas. No clear evidence of differencesin the
use of digital technologies by occupation, gender and sex, disability, or homeless or substance misuse was found, nor was clear
evidence found in the included reviews on inequalities in the engagement with digital technologies. Finaly, no reviews were
identified that explored differences by place of residence.

Conclusions: Despite awareness of the potential impact of inequalitiesin digital health, there areimportant evidence gaps across
multiple equity domains. The development of a common framework for evaluating digital health equity in new health initiatives
and consistency in reporting findings is needed.
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Introduction

Background

The use of digital health care has been increasing over the past
decade [1], with a rapid acceleration in 2020 as services
transferred to web-based platforms during the COVID-19
pandemic [2]. When digital health care is provided with
appropriate infrastructure, training, and engagement, it has the
potential to improve population headth by using artificial
intelligence, big data, and precision medicine[3]. Digital health
care is especialy useful where there isincreasing demand and
limited resources [4]. However, the use of digital technologies
within health care provision (eg, telehedth, eHealth, and
artificial intelligence), termed digital health, can contribute to
health inequity due to systematic disparities and socid
determinants of health needs and the ability to engage with
digital platforms[5].

The development of digital technologies and digital skills
initiatives for patientsis beginning to appear in local, national,
and global policy and practice strategies, one of which is the
World Health Organization (WHO) global strategy to strengthen
theinternational approach to theimplementation of digital health
[6]. However, an understanding of the underlying barriers to
digital technologies and embedding mitigation strategies at an
early stageisneeded if policy implementation isto be effective.
For example, despite digital skills being on the European
Commission’s agenda since 2016 [7], in 2021, the mgjority
(54%) of the European Union’s population (aged 16-74 years)
had limited basic digital skills, and 14% had none at al [8],
with variations present by age group, education level,
employment status, and rurality. The extent of the digital
inequalities and the need for digital skills in Europe became
even more apparent during the COV1D-19 pandemic dueto the
reliance on digital technologiesfor socia support and economic
functions, including access to health services and public health
systems[2,4].

Key Components of Digital Health

Digital health equity can be explored through an individua’s
ability to access, use, and engage with digital health technology

[9]:

« Access is defined as the ability to access the technology
and other resources required for digital health (eg, digital
devices, internet connection, web-based tools, and financial
resources).

« Use reflects having the skills, digital literacy, and ability
to navigate and use digital health technologies.

- Engagement refers to the variations that will occur in the
level of engagement with digital health technology by
individuals. For instance, someindividuals may have access
and the skillsto use digital technology but may choose not
to engage with adigital health service.

There is some evidence of digital inequities within Europe
[2,5,9]. This is generally reported for older individuas, rural
communities, and women and is attributed to a lack of
knowledge, opportunities, skill, inaccessibility [10], fear of
discrimination, and concern for the cessation of face-to-face
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service [11,12]. However, there is limited evidence of factors
contributing to digital health exclusion for subgroups of the
population within the 3 components of digital health (access,
use, and engagement) and in ng the interconnected nature
of social categorizations, termed intersectionality. Failure to
acknowledge and account for all dimensions of equity within
digital health, including the role of intersectionality, can lead
to widening health inequities.

Understanding the role of inequity in people’s ability to access,
use, and engage with digital health is necessary to ensure that
digital health doesnot cause greater health inequities. Therefore,
the aim of this scoping review was to map inequities in digital
health technology across different equity domainsto helpinform
future developments toward integrating digital technology into
health care practices, systems, and policy within the WHO
European region.

Methods

Overview

This scoping review used the methodology outlined by Arksey
and O'Malley [13]. It comprises the following stages: (1)
identifying the research question; (2) identifying relevant
studies; (3) study selection; (4) data extraction and analysis;
and (5) collating, summarizing, and reporting the results. The
PRISMA-ScR (Preferred Reporting Items for Systematic
Reviews and Meta-Anayses extension for Scoping Reviews)
checklist was used to guide the reporting of the scoping review
[14].

We conceptualized inequalities using the PROGRESS PLUS
framework [15]. The framework, first developed by Evans and
Brown and further adapted by the Campbell and Cochrane
Equity Methods Group [16], indicates the different
characteristics in which health inequities may be experienced.
The acronym stands for place of residence, race, ethnicity,
culture, language, occupation, gender and sex, religion,
education, socioeconomic status, socia capital, and other
characteristics PLUS(eg, disability, age, and sexua orientation).
On the basis of the collected data from the included reviews,
the PLUS category was subcategorized further into age,
disability or complex health needs, and homeless or substance
misuse. In addition, for the purpose of thisreview, religion was
combined with race, ethnicity, culture, and language.

Search Strategy

TheMEDLINE, ASSIA, PsycINFO, and Scopus databaseswere
searched for reviews and meta-analyses published between
January 2016 and May 2022 to capture the most recent evidence
of evolving technologies and changes in health provision
resulting from the COV1D-19 pandemic. Included search terms
related to “Digital Health” AND “Inequities” AND “Review”
(MultimediaAppendix 1). A further hand search of key relevant
journals (eg, IMIR and Lancet Digital Health), gray literature
databases (eg, the Health Management I nformation Consortium
and the Turning Research into Practice databases), and citation
tracking of included literature was performed to identify
additional records. Once the data had been extracted and
thematically mapped, afurther search was undertaken for recent
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primary research (2018-2022) conducted in WHO Europe
countriesfor equity domainswhere evidence from reviews could
not be extracted. For this step, the search terms to cover
“reviews’ that wereincluded in theinitial search were omitted.
Additional inclusion and exclusion criteria remained the same.

Inclusion and Exclusion Criteria

Studieswereéligiblefor inclusioniif they (1) contained adigital
technology that connected an individual to a hedth care

Table 1. Inclusion and exclusion criteria.
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professional or service; (2) documented equity through a lens
of access, use, and engagement; (3) contained research from
countries within the WHO’s European region or was global in
interpretation [17]; (4) reported quantitative results; and (5) had
a systematic, scoping, rapid, or mapping review methodology
(Table 1).

Characteristics Included Excluded
Population « Any . N/A2
Concept « Digital health specific «  Technology that connects “ peers-to-peers’ or “health
«  Thetechnology connectsan individual to health profession- professional to health professiona” (eg, alaboratory pro-
as viding blood test result to a doctor)
» Addressing equity through accessto, useof, or engagement «  If thetopic is general “wellness’ rather than health (eg,
with digital health technologies within groups of interest wellness apps)
Context . «  Reviews specific to anon—WHO Europe country (eg, US-

Type of evidence

WHOP Europe countries specific or global ininterpretation

Quantitative or mixed methods systematic, scoping, rapid,

specific reviews)

Qualitative reviews

or mapping reviews and meta-analyses reporting clear .

guantitative results were included.

Language «  All languages

Mixed method reviews where quantitative outcomes could
not be disaggregated

« N/A

3N/A: not applicable.
BWHO: World Hedlth Organization.

Study Selection

Screening by title and abstract and subsequent full paper review
of relevant literature was carried out by 3 reviewers (TA, DB,
and KEW). Before screening and full paper review, wefollowed
acalibration process against theinclusion and exclusion criteria
and thefeasihility of disaggregating quantitative resultsinto 10
equity domainsand 3 components of digital health (access, use,
and engagement) that we wereinterested in reporting. A second,
and in some cases, a third reviewer resolved any uncertainty
throughout the screening and full paper review process.

Data Extraction and Analysis

Two reviewers (TA, DB, or KEW) conducted data extraction
independently. Any dispute was solved by consulting a third
reviewer (TA or KEW). The form captured information
including (1) author and publication date; (2) participant
characteristics; (3) interventions and exposures; (4) included
study features, (5) equity outcomes, and (6) solutions,
limitations, and evidence gaps.

https://www.jmir.org/2023/1/e44181

Scoping reviews do not critically appraise the literature, but
where this information was available in the included reviews,
it was captured. The results were then thematically mapped
using the PROGRESS PLUS framework [15] to examine the
role of equity within the key components of digital health:
access, use, and engagement, in addition to looking for any
evidence of intersectionality across the PROGRESS PLUS
equity domains. This ensured that socially stratifying factors
were considered throughout the review process [15]. The
thematically mapped data were summarized using a heat map
for each equity domain, with apotential direction of effect being
interpreted, where at least 75% of the included reviews found
consistent evidence of equity or inequity.

Results

Included Reviews

The database searchesyielded 404 unique results, with afurther
62 obtained from hand searches of journal websites and gray
literature, and 2 from other sources, leading to the inclusion of
22 reviews (Figure 1).
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Figurel. PRISMA (Preferred Reporting Itemsfor Systematic Reviews and Meta-Analyses) flow diagram.

MEDLINE (n=205)
ASSIA (n=15)
PsycINFO (n=52)
Scopus (n=198)

"

Removal of duplicates
(N=66)

Records screened by title,
abstract, and publication date

(n=404)
N Records excluded
(n=276)
Website, gray literature, and
supplementary searches >
(n=62) - Identified as relevant primary studies
(n=6)
v
Record assessed for eligibility
(n=184) Records excluded: (n=164)
Other sources United States only: (n=8)
(n=2) A Developing countries only: (n=1)
Reviews included Digital health tool did not connect healthcare professional to patient: (n=16)
(n=22) Digital health tool used by health care staff only: (n=2)
No digital health tool: (n=5)
No reported measure of equity: (n=53)
Qualitative methodology: (n=12)
Commentary or no review methods: (n=19)
No quantified results or results cannot be disaggregated: (n=47)
Inaccessible/ needs translation: (n=1)
. - Canada; 59/520, 11.3%), and a minority from low- and
Review Characteristics

_ o o ) _ _ middle-income countries (LMICs; 20/520, 5.4%; Figure 2). The
The primary studiesincluded in thisscoping review weremainly  characteristics of the included reviews are presented in Table
from the United States (258/520, 49.4%), followed by Europe 2.

(177/520, 33.9%), other developed countries (eg, Australiaand

Figure 2. Geographic distribution and number of primary evidence from each of the included reviews. LMIC: low- and middle-income country; US:
United States; WHO: World Health Organization. * Geographic information could not be obtained for 3 reviews as they were reviews of reviews (n=2)
or not reported (n=1; Table 2).
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Table 2. Characteristic of included reviews.
Review Inclusion criteriafor review Features of included studies®
Population Digital tool Settingor Date  Number of Countries Study design
context limit  studies
Reviews of primary studies
Antonio .  Generalpopu- «  Tethered pa- Not stated No 65 United States o Quantitative (n=24)
etd lation tient portals date- (n=51) e Qualitative (n=17)
[18] 2018 WHOb Europe . Mixed methods
(n=6) (n=15)
. Netherlands «  Gray literature (n=9)
(n=4)
«  United King-
dom (n=2)
Other developed
(n=3)
« New Zedand
(n=1)
« Audrdia(n=2)
N/AC (n=5)
Bediet .« Childrenun- «  Telehedth Not stated 1995 8 United States (n=2) «  Quantitative (n=8)
al [19] dergoing clef- 2020 «  United States c . —3
palette treat- and Mexico ase series (n=3)
ment (n=2) «  Casecontrol (n=3)
. Casereport (n=1)
WHO Europe(n=1) «  Cohort study (n=1)
«  Scotland (n=1)
LMICY (n=5)
« India(n=3)
.  Ecuador (n=1)
o Brazil (n=1)
Be- « Not stated « Telehedth Primary 2000- 43 United States o Quantitative (n=40)
heshti et care 2018 (n:15) . RCTe (n:14)
al [20] WHO Europe . Obsarvational
(n=2d) (n=17)
+ United King- «  Cross-sectiona
dom (n=12) (n=3)
«  Spain(n=1) . Longitudinal
+  Germany survey (n=1)
(n=1) . Descriptive
. Netherlands (n=2)
(n=3) . Retrospective
«  Greece(n=1) (n=1)
« lreland (n=1) «  Prospective
. Belgium (n=1) (n:1)
+  Poland (n=2) «  Controlled trial
o Italy (n=1) (n=1)
«  Sweden (n=1)
o Quadlitative (n=1)
Other developed  ,  Mixed methods (n=1)
(n=1) Not mentioned (n=1)
o« China(n=1)
LMIC (n=3)

« Bahrain (n=1)
« Brazil (n=1)
e  Zambia(n=1)
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Review Inclusion criteriafor review Features of included studies®
Population Digital tool Settingor Date  Number of Countries Study design
context limit  studies
Carini «  Not stated «  Not stated Digitl par  2013- 47 +  United States * Quantitative (n=39)'
etd tient por- 2019 (n=33)
[21] tals . WHO Europe »  Descriptive (n=17)
(n=10) «  Observational (n=14)
« Netherlands « Interventiona (n=5)
(n=3) « RCT(n=3)
: Er:‘i'taenddéi”n‘;) Qualitative (n=7)
dom (n=2) Mixed methods (n=2)
«  France (n=1)
o Israg (n=1)
«  Sweden (n=1)
«  Other developed
(n=4)
« Canada(n=3)
« Ausrdia(n=1)
Cham- « Generdpopu- « Web-baseddig- Heath No 27(29pa « United States(n=9) «  Quantitative (n=21)
bers et lation ital servicefor seekingfor date-  pers) «  WHO Europe «  Uncontrolled
a [22] addressing anurgent 2018 (n=12) observational
symptoms, health «  United King- (n=12)
health advice  problem dom (n=9) o Simulation
and directionto « Norway (n=1) (n=4)
appropriate ser- «  Netherlands « RCT(n=2)
vices. Excluded (n=2) .  Experimenta
treatment ser- audit (n=1)
vices (eg, Cog- - NA(n=1) . Physicianvs
nitive Behav- »  Not reported (n=5) symptom check-
ioral Therapy) er (n=1)
o  Other (n=1)
o Qualitative (n=1)
« Not reported (n=5)
Choet + Patientsaged «  Electronic Reporting 2010- 33 o  United States e Quantitative (n=25)
a [23] 18 years and symptom self- outsideof 2020 o Quasi-experi-
older who are reporting sys-  theclinic (n=15) mental (n=17)
diagnosed tem or tool or hospital «  WHO Europe «  Experimenta
with cancer. setting (n=15) (n=7)
Includesfami- ) ) o Casecontrol
ly members e « UnitedKing- (n=1)
dom (n=1)
. TheNether- + Qualitative (n=1)
lands (n=1) o Mixed methods (n=7)
«  Norway (n=1)
o  Denmark
(n=1)
«  France (n=3)
B European
countries(n=1)
«  Sweden (n=3)
«  Germany
(n=1)
« Finland (n=2)
«  Other developed
(n=2)
«  South Korea
(n=2)
Haridy «  Patientswith No 80
etd chronic viral date-
[24] hepatitis 2020
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Review Inclusion criteriafor review Features of included studies®
Population Digital tool Settingor Date  Number of Countries Study design
context limit  studies
o« Telemedicine, Settingsin Reported as follows: Quantitative studies
eectronicmedi- which . North America (n=51)
cal record s, screening, (n=56) «  Observational
mobile apps diagnosis, . Europe (n=10) (n=10) Quasi-
(MHealth9), ~ or trea- . Austrdasia(n=7) experimental
web-based or ~ Mentis . Asa(n=7) pre-post (n=21)
email interven- Provided « RCT(n=3)
tion, social me- o  Cluster random-
dia, or novel ized (n=2)
devices e  Retrospective
cohort (n=11)
«  Prospective co-
hort (n=2)
«  Group random-
ized (n=2)
Headip . Homeless « Mobilephone Homeless 2015 17 o United States Quantitative (n=5)
eta population technology accessing 2017 (n=13) o Quadlitative (n=10)
[25] within under- any health «  WHOEurope(n=2) Mixed methods (n=2)
lying health or warfare o ltay (n=1)
conditions services «  United King-
dom (n=1)
«  Other developed
(n=1)
« Canada(n=1)
Hirvo- « Olderadults « eHedth (eg, Not stated 2010- 32 «  United States Quantitative (n=10)
nenetal defined as50- web-based per- not (n=15) «  Questionnaire
[26] 70yearsold sonal health stated «  WHO Europe (n=8)
(majority of records, tele- (n=10) «  Nonrandomized
study partici- health services, «  Netherlands (n=1)
pants had to and mHealth) (n=3) « RCT(n=1)
LZ'(L 'r';fgg's (ije(?]g;g Qualitative (n=14)
. France (n=1) mixed methods (n=8)
«  Spain(n=2)
«  Germany
(n=1)
«  Other developed
(n=6)
« Tawan (n=2)
« Audrdia(n=2)
« New Zeaand
(n=1)
« Canada(n=1)
« LMIC(n=2)
« Madaysa(n=1)
Kapadia « Includesat « Digita heath  Web-based 2011- 12 «  WHO Europe Quantitative (n=10)
eta least 1 ethnic appandweb-  NHSh ger- 2021 (n=12) o  Cross-sectiona
[27] minority based digital vices from «  United King- (n=9)
groupas information primary, dom (n=4) « RCT(n=1)
Eﬁg‘ service secondary, . glgtllzr:]%(n_n Qualitative (n=1)
and tertiary "~ Mixed methods (n=1)
care (n=10)
o Patients o Telemedicine 2020- 46
inall aspectsof 2021
care
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Review Inclusion criteriafor review Features of included studies®
Population Digital tool Settingor Date  Number of Countries Study design
context limit  studies
Kruse Putin « United States o Quantitative (n=32)
and place dur- (n=16) « RCT (n=18)
Heine- ing the «  WHO Europe o  Cross-sectiona
mann CoVID-19 (n=12) (n=5)
[28] Pandemic « Belgiumand o  Prospective
Iceland (n=2) (n=3)
e  Spain(n=2) o  Clinicd tria
«  Sweden (n=1) (n=2)
o  Czech Repub- o Posttrial (n=2)
lic (n=1) «  Openlabd inter-
e« Spainand vention (n=1)
Netherland «  Cohort (n=1)
(n=1) «  Nonexperimen-
« Finland (n=1) tal (n=1)
Zpe?hgr?gg 4+ Quaitative(n=9)
and Taiwan «  Mixed methods (n=3)
(n=1)
e United King-
dom (n=1)
e  France(n=1)
«  Netherlands
(n=1)
«  Other developed
(n=12)
« Audrdia(n=5)
« Canada(n=2)
« Korea(n=1)
« China(n=2)
o Japan (n=1)
o Tawan (n=1)
« LMIC (n=6)
« Brazil (n=2)
« lsrad (n=1)
« India Uganda,
and Zimbabwe
(n=1)
« lran(n=1)
. Peru (n=1)
Litch- « Anyindividu- « Hedthcarein Notstated 2020- 9 o United States (n=6) «  Quantitative (n=8)
field et a who uses the developed 2021 «  WHO Europe(n=3) «  Cohort (n=6)
a [4] digital tech- world in the «  United King- «  Cross-sectiona
nology inrela- early stages of dom (n=1) (n=2)
Egttﬁ :Egr LZ?ESX (':D 19 Italy (n=2) Mixed methods (n=1)
well-being
Meirte  __i « ElectronicPa-  Clinical Not 32 e Quantitative (n=32)
etal tient-reported  setting date- «  Observational
[29] Outcome Mea- 2017 studies (n=14)
sures question- .  Experimenta
nairesinadigi- studies (n=18)
tal form (ie,
mobile phone
app, tablet, or
computer)
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Review Inclusion criteriafor review Features of included studies®
Population Digital tool Settingor Date  Number of Countries Study design
context limit  studies
o United States
(n=11)
«  WHO Europe
(n=17)
o  United King-
dom (n=3)
« Norway (n=1)
« Audria(n=1)
«  Netherlands
(n=5)
«  Germany
(n=1)
e  Spain(n=1)
«  France(n=1)
. ltay (n=2)
«  Switzerland
(n=1)
«  Denmark
(n=1)
«  Other developed
(n=3)
« China(n=1)
« Canada(n=2)
o Unknown (n=1)
Panget « Olderadults « Anytechnolo- Hedthcare Not 19 o United States (n=7) «  Quantitative (n=15)
al [30] (>65y) with gy useto aid setting date- «  WHO Europe «  Cross-sectiona
cancer. (aver- the delivery of 2020 (n=11) (n=10)
age samplein health care « Demark (n=1) «  Nonrandomized
thearticlehad «  Germany (n=2)
to be aged 65 (n=2) «  Pre-and posttest
yearsand old- «  Netherlands (n=1)
er) (n=1) « RCT(n=2)
. ;’;‘Tﬁe(dnf;')”g . Qudlitative (n=4)
«  Other developed
(n=1)
« Canada(n=1)
Parker «  Containsdif- « Remote GP Primary No 13 o United States(n=4) «  Quantitative
eta ferent socioe- consultations ~ care—GP  date- +  WHOEurope(n=8) «  Retrospective
[31] conomic or consulta 2020 «  United King- longitudinal
disadvantaged tion dom (n=2) studies (n=8)
groups «  Denmark o  Cross-sectiona
(n=2) surveys (n=3)
o ltay (n=1) « Interrupted time
«  Sweden (n=1) series (n=1)
: flpe?hrérﬁ;?s . Mixedmethods(n=1)
(n=1)
«  Other developed
(n=1)
« Canada(n=1)
Reiners « Presenceofa «  eHedthtechnol- Not stated 2008- 22
eta chronic dis- ogy for chronic 2018
[32] ease disease
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Review Inclusion criteriafor review Features of included studies®
Population Digital tool Settingor Date  Number of Countries Study design
context limit  studies
« United States (n=7) «  Quantitative (n=20)
WHO Europe (n=8) «  Nonrandomized
« England (n=2) (n=11)
. Germany «  Descriptive
(n=2) (n=7)
« Spain(n=1) « RCT(n=2)
: g’j\j:ggn(?rﬂ) .« Qualitative (n=1)
. Netherlands «  Mixed method (n=1)
(n=1)
Other developed
(n=4)
« Canada(n=1)
« Audrdia(n=2)
«  South Korea
(n=1)
LMIC (n=3)
. Bolivia(n=1)
« Madaysa(n=1)
« India(n=1)
Truong .« Racia and o« Hedthcareset- Teleheadth 2005- 28 United States o Quantitative (n=19)
etal ethnic minori- tings consulta- 2020 (n=23) « RCT (n=11)
[33] ties of any tion for WHO Europe (n=3) o  Cohort (n=1)
age, including clinical as- «  Denmark o Quasi-experi-
their care and sessment, (n=1) mental (n=2)
health care diagnosis, o Denmark and o  Cross-sectiona
providers and man- Sweden (n=1) (n=4)
agement «  United King- « Caseseries
dom (n=1) (n=1)
Other developed «  Qualitative (n=3)
(n=1) «  Mixed methods (n=6)
o Augrdia(n=1)
LMIC (n=1)
o Korea, Viet-
nam, Cambo-
dia, and
Uzbekistan
(n=1)
Verma o Olderadults « Digita health Notstated 2000- 11 United States(n=2) «  Quantitative (n=10)
etal (=65 years) (eg, technolo- 2021 WHO Europe (n=3) o  Cross-sectiona
[34] living with gieswithinter- o  Denmark (n=10)
cancer or a net, such as (n=2) .
cancer sur- smartphonesor .  Germany +  Quaitative (n=1)
vivor and wearables) (n=1)
the|r cae Other developed
givers
(n=5)
« Canada(n=3)
« Audrdia(n=2)
LMIC (n=1)
« lran(n=1)
Wood- .«  Not stated « Automaticpa Booking No 30
cock tient self- outpatients  limits
[35] scheduling appoint-
ments
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Review Inclusion criteriafor review Features of included studies®
Population Digital tool Settingor Date  Number of Countries Study design
context limit  studies
« United States o Quantitative (n=26)
(n=10) o  Cross-sectiona
«  WHO Europe(n=5) (n=20)
. England (n=4) o Casestudy
e  7countries (n=3)
within WHO «  Casecontrol
Europe (n=1) (n=2)
«  Other developed (Dne:siz)rlptlve
(n=10)
« Tawan(n=3) « Mixed methods(n=2)
o  China(n=3) o  Other (n=2)
« Audrdia(n=3) .  Systematic re-
« Canada(n=1) view (n=1)
. LMIC (n=4) ) (Cnoznl])m ertary
o« lran(n=3)
«  Philippines
(n=1)
o Other (review)
(n=1)
Yaoet « Generdpopu- « Anydigita Not stated 1990- 41 o United States . Literaturereviews
al [36] lation hedlthinterven- 2020 (n=19) (n=6)
tion «  WHO Europe e Quantitative (n=17)
(n=15) o Quadlitative (n=15)
« UnitedKing- «  Mixed methods(n=3)
dom (n=8)
Norway (n=3)
Italy (n=2)
«  Netherlands
(n=1) Switzer-
land (n=1)

Reviews of reviews

«  Other developed
(n=4)
« Canada(n=2)
Augtrdia(n=1)
« Korea(n=1)

« LMIC(n=3)
« Bangladesh
(n=1)

. Indonesia
(n=1)

o lsrad (n=1)
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Review Inclusion criteriafor review Features of included studies®
Population Digital tool Settingor Date  Number of Countries Study design
context limit  studies

Antonio . Patientsre- o Patientportal  Clinical 1990- 14reviews o  Not stated « N/A
etal gardless of o  Patient web settingin - 2019
[37] demographic porta any coun-

anddisease « Tethered per-  try except

characteristic sonal health LMIC

o Hedth record

providers,

consumers,

educators,

policy mak-

ers, re-

searchers, and

the public
Barnett .  Diagnosed e Anyspokenor Notstated 2010- 19reviews o  Not stated « N/A
etd mental health written commu- 2020
[38] condition or nication (inter-

receiving net or tele-

mental health phone) between

care. Include amental health

staff and fami- professional

ly members and the patient,

of peoplere- family mem-

celving men- ber, service us-

tal hedth care €es, carer, or

other health
professional

3 talics represent main categories (eg, a specific region or atype of research methodol ogy)

BWHO: World Health Organization.
°N/A: not applicable.

dLMIC: low- and middle-income country.
€RCT: randomized controlled trial.

"The total number of study designs reported by Carini et a [21] is 48 despite only including 47 studies; thisis due to 1 study being counted as both an

observational study and a descriptive study.
9mHealth: mobile health.

PNHS: National Hedlth Service (NHS isthe umbrellaterm for the publicly funded health care systems of the United Kingdom).

'Not available.
JGP: general practitioner.

Place of Residence

Of the 22 reviews, 3 (14%) concluded that digital technology
improved access to health care for rura residents [19,20,24],
but these reviews did not consider those who may livein rural
areas who do not have accessto the digital technology required
to use a digital health service. Overall, 14% (3/22) of reviews
concluded that the use of digital health care washigher in urban
areas [18,21,31]. However, 5% (1/22) of reviews that focused
on digital health care among patients with chronic disease
reported no differencein use by place of residence[32]. A key
reason for lower use in the older adult rural population was
lower eHealth literacy levels[34]. No evidence of the difference
in engagement with digital technologies by place of residence
was identified in the included reviews. There is a lack of
research exploring differences in place of residence that
considersunderlying differencesin digital infrastructure, health
care provisions or models, and population demographics to

https://www.jmir.org/2023/1/e44181

clearly ascertain the impact of place of residence on digital
health.

Race, Ethnicity, Culture, Language, and Religion

Access to digital health services among patients from ethnic
minority backgroundswith depression wasfound to be reduced
in 5% (1/22) of reviews[38]. Evidence of an effect was observed
with the use of digital health technology by ethnicity
[4,18,21,22,32,37] and immigration status[31], with 5 reviews
[4,18,21,22,37] showing a decreased use by ethnic minorities
compared with individuals from a White ethnic background.
Although 9% (2/22) of reviews reported no direction [27] or a
mixed direction of effect [32], many of the included studies
within these reviews showed a greater use among individuals
from White ethnic backgrounds.

Mixed evidence was reported for the association between
ethnicity and engagement with digital health technology, with
14% (3/22) of reviews showing higher engagement [18,23,32],
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5% (1/22) of reviews showing lower engagement by patients
from White ethnic backgrounds than ethnic minority
backgrounds [33], and 9% (2/22) of reviews finding no
conclusive evidence of a difference between ethnic groups

[4,27].

Only 5% (1/22) of reviews reported that language may
negatively influence access to digital health technology, as
patient portals were not offered in the patients preferred
language [18]. In addition, Litchfield et al [4] and Carini et al
[21] noted 1 primary study each reporting lower use of digital
health technol ogy among non—English-speaking patients. There
is a paucity of research exploring the influence of language
barriers on engagement with digital health services. In addition,
no evidence was found in the included reviews for culture and
religion.

Occupation

No evidence was identified within the included reviews
reporting the impact of occupation on access to digital health
care and inconclusive evidence was reported for engagement
[23]. Of the 22 reviews, 1 (5%) review concluded that being
employed made no significant difference to eHealth use among
patients with chronic diseases [32], while Chambers et al [22]
found evidencethat e-consultation users were more likely to be
in employment than nonusers sociodemographic factors, such
asgender and sex and age aswell ashealth status, could explain
these mixed results[32].

Gender and Sex

Among the included reviews, there was no evidence of the
impact of gender and sex on access to digital health. Of the 22
reviews, 8 (36%) reviews reported on theimpact of gender and
sex on the use of digital technology, with 4 (18%) reviews
indicating consistent evidence of a greater use of digital health
technology among women [22,31,35,37]. Of theremaining 18%
(4/22) of reviews, 2 observed no difference in use by gender
and sex [4,21] and 2 reported mixed evidence [32,39]. There
was mixed evidence (2/22, 9%) reported for the association
between gender and sex and engagement with digital health,
and it was not consistent across all interventions. Men were
morelikely to accept telemonitoring and electronic self-reported
systems than women, but higher satisfaction and engagement
were reported in women using eHealth [23,32].

Education

The association between education and accessto digital health
was not reported in any of the reviews. However, 18% (4/22)
of reviews reported a possible association between the use of
digital health care and education showing that individuals with
higher levels of education were morelikely to use digital health
services than individuals with a lower education level
[18,21,29,35]. Only 5% (1/22) of reviewsreported inconclusive
evidence [32]. A higher level of education was also reported to
lead to greater engagement with digital health services (2/22,
9%), but this may vary according to the type of technology. For
instance, Chambers et a [22] noted that, in 1 primary study
[40Q], individuals with alow to medium level of education were
more motivated toward indirect consultation (eg, involving

https://www.jmir.org/2023/1/e44181

Woolley et a

communication with a health professional viaemail) to reduce
uncertainty.

Socioeconomic Status

Lower income was reported to reduce access to digital health
care in 1 included review [32]. However, the association
between the use of digital health technology and socioeconomic
status was reported in 23% (5/22) of reviews, 4 of which
[4,18,35,37] reported higher adoption in higher income than
lower income groups and 1 review [31] reported mixed results.
Mixed results were also observed with engagement in digital
technologies in the included reviews (2/22, 9%) [4,32].

Social Capital

No evidence on social capital was obtained from the included
reviews. Two primary studies [41,42] were identified from an
additional search of theliterature, with 1 showing better access
to televisions among patients with dementia with the presence
of acaregiver during the Italian COVID-19 pandemic lockdown
inMilan [41]. However, Paccoud et al [42] found no association
between social capital (whether an individual knows someone
who uses digital technology) and accessto or engagement with
personal health records but found an association with the use
of digital health care.

PLUS—Other Characteristics

Age

Among the included reviews, no evidence was identified for
the association between access to digital heath and age.
However, the association between age and use of digital health
wasassessed in 12 reviews[4,22,23,26,29,31,34,35,37]. Lower
use of digital health technologies in the older population (>50
years) compared with the younger population was identified in
8reviews[18,22,23,26,29,32,35,37], and 3 reviews found mixed
evidence[4,21,31], with lower health literacy being acommonly
reported barrier among older people [29,34]. Parker et a [31]
observed that the use of different types of digita health
technology differed between age groups by Parker et a [31].
For instance, older adults were more likely to use telephone
consultations, whereas internet-based consultations were more
likely to be used by younger individuals.

Engagement with digital health technology by age was
documented in 23% (5/22) of reviews [23,26,30,32,35], with
14% (3/22) of reviews highlighting lower preference or interest
among older adults [30,32,35] due to concerns over losing
contact with health care professionals [32] and privacy and
security concerns[26,30]. However, 5% (1/22) of reviews noted
that older adults had greater sustained interest compared with
younger adults once they had adopted the technology [26], and
another review found no association [23].

Disability or Complex Health Needs

The association between disability and access to digital health
was reported in 14% (3/22) of reviews[18,29,43], highlighting
barriers for individuals with physical, visual, neurocognitive,
and intellectual disabilities [18]. The use of digital health
technology was observed in 14% (3/22) of reviews[21,36,37],
reporting an increased use of patient portals among individuals
with high illness burden, depression, moderate-severe asthma,
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and well-controlled diabetes but lower use among individuals
with schizophrenia and schizoaffective disorders. However, we
found that use varies depending on health status, the need to be
addressed (eg, clinician contact and health information), and
the number of comorbidities so that no overall effect could be
established [21,37]. No evidence of engagement with digital
health technol ogies was identified in the included reviews.

Homelessness or Substance Misuse

Information on accessto digital health care by the homeless or
substance misuse individuals was not observed in any of the
reviews, but details on use (1/22, 5%) [25] and engagement
(1/22, 5%) [31] were identified. Headlip et a [25] found that
homel ess people aretwice aslikely to seek health advice on the
web if they are using class A drugs, while young homeless

Woolley et a

people who indicated they had a mental illness were 5 times
more likely to seek help in the web. Parker et a [31] found that
telephone appointments improved engagement with patients
with opioid addiction in primary care compared with
face-to-face appointments.

Result Summary and Evidence Gaps

Evidence of apossible effect were evident for access with race,
ethnicity, culture, language, and religion and disability or
complex needs and for use with place of residence, race,
ethnicity, culture, language and religion, education,
socioeconomic status, and age (Figure 3). The association
between the remaining categories within PROGRESS PLUS
with access, use, and engagement had unclear or mixed evidence
of apossible effect.

Figure 3. Direction of effect from the evidence obtained from the included review by PROGRESS PLUS. * Some evidence indicated that provision of
digital health careincreased an individua’s ability to access health care. ** For the purpose of thisreview “Religion” wasincluded in the “ race, ethnicity,
culture, and language” element of PROGRESS PLUS. ***No evidence wasidentified within the included reviews for social capital; however, evidence

of amixed effect was obtained from 2 primary studies.
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Discussion

Principal Findings

This comprehensive scoping review has highlighted inequities
among rural communities, ethnic minorities, lower-educated
individuals, those with lower socioeconomic status, older adults,
and individual s with disabilities or complex needs, with digital
technologies across the 3 dimensions of digital health (access,
use, and engagement). Owing to the digitalization of health
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services during the COVID-19 pandemic and their continued
use, there remain key policy implications at both an
organizational and governmental level to provide equal access
to health care via digital platforms for al individuals within
society. Given that digital health care has the potential to lower
costs, enable prioritization of care, increase adherence to
medicine and treatment, and increase self-care [44], there are
widespread benefits if barriers to access, use, and engagement
can be equitably addressed through policy and practice. In the
subsequent sections, we present key inequities found acrossthe
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3 dimensions of digital health (access, use, and engagement)
and elaborate on key areas for future development in this area.
Considering the limitations of this scoping review, our findings
and theidentified key areasfor future devel opment can be used
to inform the development and integration of digital health
technologies into everyday health care, in an equitable way.

Strengths and Limitations

We conducted a comprehensive scoping review of equity in
digita health technology, collating evidence across 3 key
components of digital health (access, use, and engagement) and
10 domains of equity, as defined by the PROGRESS PLUS
framework. However, there are some limitations that need to
be considered.

Despitethere being evidencein theliteraturefor adigital divide
insingular domains, such as age, occupation, and sex and gender
[5,9,45,46], these divides were mainly reported without
considering the interconnectedness of different social
classifications (eg, women from ethnic minorities live at the
intersection of multiple social, economic, and cultural
disadvantages that contribute to being digitally excluded).
Examining the intersectionality between access and equity is
crucia to protecting against widening inequalities in digital
health systems. Furthermore, there was a high level of
heterogeneity in the included study populations, which could
explain why there was no clear evidence identified within the
included reviews for age, occupation, gender and sex, and
education. There was also considerable heterogeneity in how
types of digital technologies were described (eg, inconsistent
and evolving definitions of eHealth modalities, such as patient
portals).

No evidence could be obtained from other reviews on social
capital and religion. These elements of PROGRESS PLUS are
more likely to be explored in qualitative research [27]. More
research examining ethno-religious groups would increase our
understanding of how diverse factors such as age, religion, and
gender interact and contribute to a digital divide [27,41,42].
This review focuses on providing evidence for the WHO
European region, but many of the studies documenting race,
ethnicity, and language come from US studies, which potentially
limitsit generalizability to the European context. Furthermore,
the evidence within Europe is dominated by Western European
countries and the situational context may be different in
countries that are classified asLMIC.

Finally, only quantitative studies were investigated, and future
work is required to capture evidence for qualitative studies to
provide a greater understanding of the current facilitators and
barriers to digital health care. Nonetheless, a validation check
of the results of this review against those of qualitative reviews
revealed similar findings. Methodological weakness observed
by those reviewsthat undertook acritical appraisal (12/22, 55%)
should be addressed in any future work, these include low
participation rate, small sample size, unblinded participants,
lack of control for confounding, and biased samples that only
included individualswith accessto digital technologies. Another
important bias that needs to be considered is the
underrepresentation of non-English speakers and ethnic
minorities in current literature [47]. Efforts to include these
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population groups are needed to develop culturally informed
digital health technologies to address their needs.

Comparison With Prior Work

Access

The ability to access the resources required for digital health
differs by ethnic group and disability or complex health needs
status, a finding that is consistent with the literature [48-50].
However, there was unclear evidence for socioeconomic status
and place of residence, despite rural areas having a higher rate
of digital exclusion compared with urban areas [2] owing to
access and connectivity issues [19,20]. It should also be noted
that access to digital technology is not homogenous across the
WHO European region, with greater access in North-Western
Europe compared with Eastern or Southern Europe[2]. Mapping
digital infrastructure and inequities in access, including pay
barriers, could help identify gaps and support policy and
intervention decisions to support digital health.

Use

Individuals from different places of residence, ethnicity,
education level, socioeconomic status, and age were found to
vary intheir ability to access and use digital health technology.
Many of the studies within the included reviews reported a
greater use of digital health technologies among patients of
White ethnic background, with ethnic minorities facing greater
barriers to health care at an individual, provider, and system
level [51,52]. These barriers to the use of digital health care
include alack of alternative language formats and lower digital
literacy [33]. Thelack of digital skillsisalso present asabarrier
for older populations [29,34]. A failure to consider and adjust
for underlying factors, such as sociodemographic characteristics
[22], structural inequalities, and important confounding factors
(eg, literacy rate and language skills), may explain the lack of
clear evidence in some of the PROGRESS PLUS categories
(eg, occupation, gender, sex, and disability).

Engagement

No clear direction of effect was observed within any of the
PROGRESS PLUS categories for engagement in digital health
technol ogies. Having high access and ability to use digital health
technologies does not necessarily trandate into being more
motivated or interested in engaging with digital technologies
[53]. Barriersidentified include security concerns[37], mistrust
[54], preference for face-to-face health care interventions
[27,55], and concernsthat face-to-face health careinterventions
will cease [11]. Understanding and exploring ways to increase
engagement among vulnerable members of society is key to
reducing digital health inequity, especially when there are
increasing demands and pressures on health services. It is
possible that qualitative data would provide a richer
understanding of the barriersfor user engagement and help the
development of digital health care resourcesthat address users
needs.

Suggestions for Future Work, Solutions, and
User-Centered Approaches

Within this scoping review, it was difficult to draw conclusive
evidencefor all lementsof PROGRESSPLUS. Reasonsinclude
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the heterogeneity of the evidence, methodol ogical weaknesses,
and examination of singular domains of equity, resulting in a
lack of investigation into intersectionality in the current
literature. Further high-quality research is required to address
key evidence gaps identified in this scoping review. This will
increase our understanding of key barriers in access, use, and
engagement across different regionswithin the WHO European
region and across underrepresented popul ation groups that need
to be targeted at a policy level. We also recommend following
a systematic approach to reporting the population studied to
help enable morerapid learning in digital health innovation and
inequalities. This systematic approach should consider how
digital health should be eval uated at the design stage and ensure
effective data capture during implementation [56]. Incorporating
intersectional analysis into research in this area will increase
our understanding of the key drivers contributing to equity in
digital health and would account for the complex systems at
play [47,57-59]. We recommend devel oping acommon reporting
framework to monitor and collate high-quality evidence and
developing a structured approach to the evaluation of digital
health initiatives against equity domains. This, in turn, would
support decision-making in this area and facilitate knowledge
exchange at a national and regional level.

Several reviews highlighted the importance of digital health
technologies addressing the user needs in both content and
design[21,26,29,31,32,37]. Giventhis, digital solutions should
be designed with inclusive and participatory user-centered
approaches (co-design and coproduction) to ensure that
technology use is appropriate and adds value to the end user
[60]. Thisisparticularly important for those considered as at-risk
populations, such asthose with disabilities and complex needs,
and those experiencing language barriers.

Digital skills are a key limitation in using digital health care
[29,34]. Therefore, equipment, training, and educational
resourcesfor professionalsand end usersarerequired to increase
adoption [61], perhaps in the form of community and patient
hubs [44]. For example, disadvantaged groups could be
supported through training and provision of dedicated internet
connections and digital devices within the community [28].
Consideration must also be given to the medium in which these
resources are presented [27,28] and ensure information is
simplified and accessible [34]. There are opportunities to
capitalize on “quick wins,” such as language-related solutions
that could enable access to patients from ethnic minorities
without the need for large infrastructure adjustments.
Furthermore, creation of protocols and regulations around the
privacy and security of digital health technology in accessible
formats could address privacy and safety concerns [29,62].

Finally, any research and evaluation into digital health inequities
need to berelevant to policy and practice and link in with WHO
Europe'sdigital health action plan [63]. Collective approaches
among local, national, and international organizations, including
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the creation of a common definition of digital health, such as
updating the WHO digital health classification tool [64], could
help in monitoring and reporting digital inequities. Thiswould
also help develop a good practice approach when generating
policy-relevant evidence. For example, the NICE (National
Ingtitute for Health and Care Excellence) has a standard
framework for digital health technologies that cover design,
value, performance, and deployment [65], with equity being a
standard requirement. However, thefact that not all populations
are homogeneous (eg, the urban-rural divide and diverse
populations) needs to be considered and a mix of regional and
national policy to ensure equity in digital health may berequired.

On the basis of our findings, the key areas suggested for future
development are as follows:

1. Understand key barriers to access, use, and engagement
with digital health technol ogies across the WHO European
region, considering the situational context between regions
to reduce bias toward high-income Western European
countries and underrepresented popul ation groups through
high-quality research.

2. Develop and adopt a common framework approach to
monitor and report differences, with a shared digital health
definition across all equity domains that collate evidence
to inform action.

3. ldentify and address potential barriers through mapping
inequitiesin digital infrastructure, understanding theimpact
of intersectionality and approaches to improve knowledge,
skills, and confidence.

4. Ensure interventions are co-designed, inclusive, and
participatory, with appropriate evaluation and reporting.

5. Shareand collate examples of best practicestaken by health
care systemsto address digital health inequities.

Conclusions

Within the context of the WHO European region, this scoping
review has highlighted present inequities and evidence gaps
across multiple domains with digital health care technologies.
Rural communities, ethnic minorities, lower-educated
individuals, those with lower socioeconomic status, older adults,
and individuals with disabilities or complex needs face digital
health inequality, and active approaches should be taken to
reduce this gap. These active approaches could include the
development and adoption of acommon framework to support
policies and procedures within the WHO European region for
current and new co-designed digital solutions, in addition to
mapping inequities, investigating intersectionality, and taking
into consideration regional differences within the development
stage of any initiative. These recommendations could be
achieved through further robust research and eval uation where
there is currently mixed evidence and the sharing of good
practicesto create sustainable solutionsto reduce digital health
inequalities.
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