Kénig et al. International Journal for
International Journal for Equity in Health (2023) 22:249 Eq itv in Health
uity 1

https://doi.org/10.1186/512939-023-02055-6

L : ®
Reducing intervention- o

and research-induced inequalities to tackle
the digital divide in health promotion

Laura M. Kénig'?', Rebecca A. Krukowski®, Emmanuel Kuntsche?, Heide Busse™®, Laura Gumbert’,
Kathrin Gemesi®, Efrat Neter®, Nor Firdous Mohamed'®, Kathryn M. Ross'", Yetunde O. John-Akinola'?,
Rosie Cooper'?, Anila Allmeta', Anabelle Macedo Silva', Cynthia C. Forbes'® and Max J. Western'®

Abstract

Social inequalities are an important contributor to the global burden of disease within and between countries. Using
digital technology in health promotion and healthcare is seen by some as a potential lever to reduce these inequali-
ties; however, research suggests that digital technology risks re-enacting or evening widening disparities. Most
research on this digital health divide focuses on a small number of social inequality indicators and stems from West-
ern, educated, industrialized, rich, and democratic (WEIRD) countries. There is a need for systematic, international,
and interdisciplinary contextualized research on the impact of social inequality indicators in digital health as well

as the underlying mechanisms of this digital divide across the globe to reduce health disparities. In June 2023,
eighteen multi-disciplinary researchers representing thirteen countries from six continents came together to discuss
current issues in the field of digital health promotion and healthcare contributing to the digital divide. Ways that cur-
rent practices in research contribute to the digital health divide were explored, including intervention development,
testing, and implementation. Based on the dialogue, we provide suggestions for overcoming barriers and improving
practices across disciplines, countries, and sectors. The research community must actively advocate for system-level
changes regarding policy and research to reduce the digital divide and so improve digital health for all.
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Social inequalities are an important determinant of the
global burden of disease within and between countries;
this is true for both high and low- and middle-income
countries [29]. Disparities in health-related behaviors,
health outcomes, and healthcare access may occur based
on a range of individual characteristics such as gen-
der, age, disability, education, income, race, occupation,
or urban vs rural residency [17, 21, 31]. For instance,
research conducted in high income countries suggests
that those with a low socioeconomic status (SES) are less
likely to engage in sufficient amounts of physical activity
[26]. Similarly, rates of cigarette smoking are three times
greater among individuals with lower incomes compared
to those with higher incomes within the United States
[5]. Disparities may also occur due to structural and
social causes, such as divides in education or housing,
which may put certain populations at risk of not seek-
ing or receiving appropriate care [31]. Accordingly, dis-
parities may also exist between geographical regions. For
instance, the highest rates of diet-related deaths have
been observed in low- and middle-income countries,
while lowest rates were observed in high-income coun-
tries [1]. Reducing social inequality would have a mas-
sive impact on population health, preventing countless
premature deaths and increasing global quality of life.
Accordingly, reducing social inequalities is at the core of
the United Nations Sustainability Goals, e.g., goal 6 (gen-
der equality) and goal 10 (reduced inequalities).

Digital health, that is, the use of digital technology in
health promotion and healthcare and related areas, has
been proposed as an important vehicle to reduce dis-
parities in health promotion and healthcare. Stakehold-
ers assume that given the high and rising penetration,
by using technology, access to high quality care may be
improved at low cost [28]. However, social inequality is
often associated with lower use of digital technology,
resulting in a digital health divide [12]. For example, older
adults are less likely to use the internet [20] and smart-
phones [23]. There is also a digital divide between coun-
tries, with a larger share of people in the Global North
having access to the internet than in the Global South.
Patterns of social inequality regarding internet access,
however, are similar between countries. For instance,
people with lower incomes are less likely to have access
to the internet in both regions [11]. Given that the use
of digital health technology often requires access to the
internet and/or a computer or smartphone, these access
disparities challenge the assumption that digital health
technology is making health promotion and healthcare
more equitable.

This notion of a digital divide is furthermore supported
by recent reviews on digital health technology use and
effectiveness [16]. For instance, young people with a high
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level of education and higher income are more likely to
use digital health technology [19]. Furthermore, high SES
populations benefit from digital interventions for physi-
cal activity, while low SES groups do not [30]. Thus, there
is the risk that digital health technologies will not only
re-enact, but also widen health disparities, but research
on testing whether this occurs and how it may be pre-
vented is sparse. Western et al. [30] only identified 19
randomized-controlled trials that specifically examined
effectiveness for improving physical activity behavior
based on SES. Furthermore, the range of social inequality
indicators studied is narrow. Szinay et al. [27] synthesized
the literature on a potential digital divide in the uptake
of, engagement with, and efficacy of exclusively mobile
interventions for weight-related behaviors and found that
out of the 16 publications included, the majority focused
on age, gender, education and ethnicity/race. Other
inequality indicators included in the PROGRESS-plus
framework [21] such as income, occupation, urban vs.
rural residency, or sexual orientation have not received
similar levels of attention to date. Finally, digital health
research is conducted almost exclusively in Western,
educated, industrialized, rich, and democratic (WEIRD)
countries, with the majority of studies stemming from
North America, Europe, and Australia and New Zea-
land [27, 30]. There is thus a need for a systematic, inter-
national, and interdisciplinary study of the impact of
social inequality indicators in digital health as well as the
underlying mechanisms of this digital divide across the
globe to reduce health disparities.

Exchange between communities from different conti-
nents, e.g., at conferences, is rare due to costs and burden
of international travel; in-person exchange has been fur-
ther complicated by the COVID-19 pandemic. In addi-
tion, different research traditions emphasize different
social inequality indicators. For example, while studying
disparities based on race is common in the United States,
the topic is usually not addressed in Germany for historic
reasons.

To advance the study of a digital divide in health pro-
motion both within and between countries, international
collaboration is vital. For this reason, we conducted an
international expert workshop that was held in Kulm-
bach, Germany, from 20 to 23 June 2023. Eighteen
researchers represented eight countries (Australia, Bra-
zil, Germany, Israel, Malaysia, Nigeria, United Kingdom,
United States of America) through their current resi-
dency and contributed perspectives from an additional
five due to their countries of origin (Albania, Canada,
Lebanon, Mexico, Spain). Their research backgrounds
were in psychology, behavioral science, public health and
health promotion, nutritional science, law, addiction sci-
ence, physical activity promotion, and health economics.
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Through a series of presentations and group discussions,
workshop participants synthesized the current state of
research, discussed current issues in the field, and formed
an international network on the study of the digital divide
in health promotion.

In the following, we present the results of these dis-
cussions, focusing on the main challenges in the field of
digital health promotion and healthcare regarding social
inequality, to stimulate further research in this area and
ultimately improve (digital) health for all. First, we pre-
sent issues related to intervention-induced inequalities
(i.e., inequalities that arise through the use of digital tech-
nology in health promotion and healthcare). In this sec-
tion, issues are clustered following the digital rainbow
model [12]. This model is based on the Whitehead and
Dabhlgren [31] framework, which organizes social deter-
minants of health (and subsequent interventions to
reduce disparities) in five hierarchical levels, ranging in
descending order from general socio-economic, cultural,
and environmental conditions to stable individual-level
factors such as age and gender. We use this model to
highlight the different levels on which the digital divide
may operate. Afterwards, we present issues related to
research-induced inequalities, where we reflect on the
contribution of digital health research to the digital
divide, and how these may be overcome through changes
in research practices.

Intervention-induced inequalities

Socio-economic, cultural, and environmental conditions
These general conditions may influence population
health through providing opportunities and removing
barriers, e.g., through legislation. We know from non-
digital interventions that interventions operating at
higher levels (e.g., smoking ban and taxation policy) of
the system are more likely to impact health at scale [6].
Thus, systems-level approaches may also be required to
address the digital divide. For instance, digital (health)
literacy can be increased through school-based interven-
tions, exposing students to digital technology, and teach-
ing them how to use it sensibly to achieve their goals
such as searching for trustworthy health-related informa-
tion and changing health behaviors (see e.g., [10] for an
example). However, these approaches require the readi-
ness of the political system to support these endeavors,
e.g., through providing adequate funding and making the
relevant training mandatory for teachers; not all politi-
cal systems might be ready to tackle these inequalities
[12]. Furthermore, regulatory standards for digital health
tools are needed to ensure that they are fit for purpose. In
some countries such as Germany, regulatory frameworks
exist that state how digital health tools need to be evalu-
ated in order for them to become recognized treatment
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options, including the opportunity for costs to be cov-
ered by health insurances [25]. In this way, high quality
digital health tools can be offered to patients indepen-
dently of their SES. To date, however, evaluation criteria
do not take into account whether these trials included
marginalized groups or had diverse samples. It is thus to
be expected that efficacy is only assessed for certain sub-
groups of the population which may benefit more from
digital interventions [24, 30]. Similarly, global initiatives
such as “The Global Digital Health Partnership” do not
include diversity in their assessment. To counteract this
trend, stricter evaluation criteria regarding inclusivity
and diversity of samples are needed, which again could
be implemented through legislation.

Living and working conditions

Living and working conditions also influence digital
health inequalities. For instance, certain populations do
not have access to digital technology and are thus con-
sidered digitally poor. Especially in Global South coun-
tries such as Nigeria, internet access is often limited due
to restricted availability and affordability through “pay as
you go” service plans. Socioeconomically deprived popu-
lations may thus not be able to afford internet access or
may only use it sparsely to keep costs low. As a conse-
quence, not all settings and contexts are suitable for digi-
tal health interventions, or the specific modality needs
to be reconsidered (e.g., use text messaging instead of a
website, or app features that can be downloaded when
a user has access to WiFi, without requiring consistent
access to an internet signal); this fit needs to be consid-
ered when digital tools are suggested or implemented as
a public health measure.

Social and community networks

Social and community networks may act as impor-
tant guides to digital resources. For instance, individu-
als interested in using digital health technology may ask
the advice of healthcare professionals (including general
practitioners, nurses, dietitians, and fitness coaches)
regarding whether and which tool to use [13]. Several
barriers, such as low acceptance, lack of competencies,
lack of awareness of digital health tools and the potential
benefits, or preconceived ideas and stereotypes of whom
these tools are suited for among providers may influence
whether and to whom digital health tools are recom-
mended and so discourage the use of digital health tools
among the intended users [7]. Healthcare professionals,
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including the clinical workforce, thus should be involved
in the development of digital health tools to ensure
that they fit their requirements. In addition, campaigns
are needed to promote awareness, provide training on
how to use digital health tools to complement care, and
tackle stereotypes about digital health tool users (e.g.,
older adults not being capable of handling technology)
or privacy concerns to boost uptake. Moreover, conflicts
related to cultural, moral, and religious backgrounds
among users can hinder the acceptance of digital health
solutions, especially in countries with various cultural
influences and resulting differences in individualistic
versus collectivistic tendencies [7], such as Malaysia.
This may impact both engagement with a tool, with tools
not fitting one’s cultural norms and expectations being
abandoned [13], as well as interactions between health-
care professionals and patients when discussing the use
of digital health tools. Culturally sensitive digital health
tools are thus needed, which again highlights the impor-
tance of expanding digital health development and test-
ing beyond WEIRD countries.

Individual and lifestyle factors

Also individual and lifestyle factors play an important
role in engaging in healthy and unhealthy behaviors; in
the context of digital interventions, however, little is
known to date about mechanisms underlying the uptake
of, engagement with, and effectiveness of digital health
tools by different individual factors (e.g., SES, age, gen-
der). Understanding these mechanisms, be it motivation,
familiarity and technology skill and literacy developed in
another domain such as work, attitudes, social norms,
or other personal factors, would allow the transfer of
knowledge from one digital tool to another. Gaining this
knowledge requires a common understanding of social
inequality indicators and standardized measurement,
which is especially difficult for SES, given the variability
of median income and education levels across countries
[30]. Developing an understanding of the personal influ-
ences of digital health access and benefits also requires a
more concerted effort to engage those disadvantaged in
research studies, something our scientific fields have col-
lectively struggled to achieve.

Research-induced inequalities

Study planning, design, and analysis

Throughout the research process, from study concep-
tion, through recruitment to study reporting, research-
ers often make decisions (e.g., about eligibility criteria,
recruitment strategies) unconsciously that can impact
the applicability of the study to marginalized groups and
thus limit generalizability of the findings. First and fore-
most, researchers need to be made aware of the potential
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impact of their decisions and provided with solutions
for how to improve their studies to not increase (and
potentially even reduce) health disparities. This principle
applies both to tackling social inequalities in general and
to digital health inequalities specifically. In line with con-
temporary changes to research practices in the behavio-
ral sciences, changes need to be introduced to existing
templates for study registration (e.g., in clinical trial reg-
istries or preregistration websites such as the Open Sci-
ence Framework [OSF] or aspredicted.org) to include a
wider range of potential inequality indicators (see e.g.,
Cochrane’s PROGRESS Plus framework, [21]). Similarly,
to aid transparency around addressing inequalities, exist-
ing reporting guidelines such as CONSORT or STROBE
should be extended to include social inequality indicators
in baseline assessments and for potential differences to be
explicitly checked when analyzing the data, e.g., through
sensitivity analyses [8]. Since many journals require
reporting checklists to be included upon submission,
and preregistration of studies is becoming more common
(even for study designs other than clinical trials), it is
likely that these structural changes will lead to a relatively
quick change in research practices [14]. Finally, research-
ers should involve key stakeholders, including patients,
clinicians, community members, and potential end-users
of digital health interventions, in the study planning pro-
cess as early as possible (e.g., through community-based
participatory research or patient and public involve-
ment [4], to address research questions that are relevant
and important to them and to design study materials in
accordance with their needs and expectations.

Recruitment

When recruiting participants for any study, it is impor-
tant to take into account who is using which channels,
and thus who would be most likely to engage with study
advertisements; this is especially important when using
digital recruitment methods. Different recruitment
modalities reach different population subgroups [22],
and research should be conducted with an understand-
ing of the recruitment strategies and modalities that are
more likely to reach certain population groups. In addi-
tion, recruitment benchmarks of specific population
groups should be established, so that researchers can
periodically compare actual recruitment proportions to
the established benchmarks and know when they may
need to pivot to new recruitment strategies/modalities
(i.e., if the recruited sample is becoming too homog-
enous). Decisions about how and where to recruit can
then be made deliberately to reach the targeted group or
to achieve desired sample diversity. Similarly, inequali-
ties may occur in all stages of the research process; this
also includes enrollment and engagement, and not only
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intervention effectiveness. All stages of the research pro-
cess thus need to be critically examined regarding poten-
tial harmful side effects that may widen inequalities.

Local vs global scope

The digital health divide is a global issue; research on this
topic thus should not be limited to individual countries.
Furthermore, the issue is interdisciplinary in nature,
as highlighted by the socioecological models used to
describe the contributing factors [12] as well as the fact
that contributions of several disciplines including com-
puter science or engineering as well as psychology,
sociology, and other behavioral sciences are needed to
successfully develop digital health interventions. Finally,
intersectoral collaboration, that is between research, clin-
ical practice, and industry, is urgently needed to ensure
that the developed tools are fit for purpose, widely imple-
mented and tested, appropriately regulated, and main-
tained in line with the technology infrastructure of all [2].
For this to be achieved, new funding structures need to
be implemented that are available to larger, international
(cross-continent) research consortia, and that also appro-
priately address the needs of interdisciplinary (i.e., more
time for discussions and planning, discussion of relevant
research outputs) and intersectoral collaboration (i.e.
more rapid development cycles in industry). Further-
more, international collaborations allow for studies to be
conducted in the participants’ local language to ensure
that English language skills are no barrier to participation.
Yet, these projects are rare and typically require funding
by multinational organizations (e.g., the European Union,
which is still largely limited to EU countries). This issue
may be overcome through big team science such as Many
Labs projects (see [14], for a discussion), which typically
involve hundreds of researchers from various countries
who pool their resources (personnel and study funding)
to collect data using the same (translated) measures, and
potentially also conduct experiments or interventions
using the same (translated) materials. In this vein, effects
may be compared between countries and cultures to see
whether effects are indeed generalizable.

Data collection methods

Furthermore, improvements are required regarding
research methods used, since these methods might
impact the willingness of individuals to take part in a
study. For example, the completion of lengthy ques-
tionnaires requires the availability of time and abil-
ity to understand the questions and response options,
which may be limited in populations with low literacy.
Importantly, research also suggests that response scales
are interpreted differently depending on study partici-
pants’ cultural background [9]. It is thus advised that
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researchers think critically about the research methods
used and that these measures are appropriately adapted
to the target group, for example by making materials cul-
turally appropriate or adjusting sampling and data collec-
tion methods to preferences and use habits (e.g., digital
vs. pen-and-paper, computer vs. smartphone). Amongst
others, this could be achieved by involving participant
representatives early in the research process through co-
creation. Similarly, inequalities may be exacerbated by
the time commitment required to take part in a study,
especially if study participation requires visits to a study
center, which are usually located in the center of larger
towns or cities. Accordingly, rural populations or those
living in more affordable but less central housing may
experience difficulties in reaching these centers; this
difference may be exacerbated for low SES populations
who might not own a car or cannot afford parking in city
centers. While these issues are relevant to any (health-
related) study, digital tools might provide a (partial) solu-
tion to the issue: Remote assessments (e.g., via telephone
or video calls, text messages) may bridge this gap and
increase reach [18]. Finally, study participation should be
appropriately incentivized; this may be especially impor-
tant when aiming to recruit disadvantaged populations
who may need to choose between taking part in a study
and using the time to generate income [3].

Access to research results

Finally, research results should be made openly acces-
sible and summarized to facilitate knowledge exchange
among researchers. For instance, living reviews, i.e., data-
bases that are updated at regular intervals or even auto-
matically, can provide an up-to-date overview of findings.
Similar databases containing developed and tested digi-
tal interventions, including information on whether they
worked, for whom, and under which conditions, would
accelerate research and prevent research waste [15]. By
making these results open access, the existing digital
divide in academic publishing due to high costs of jour-
nal subscriptions would be simultaneously tackled, which
would allow researchers from low- and middle-income
countries to participate more equally in academic col-
laborations. Publishing in open access journals, however,
is expensive; especially researchers in low- and middle-
income countries may not be able to afford the publishing
fees. Fee waivers—or diamond open access models that
rely on sponsorships by organizations rather than pay-
ments by individual research teams—are thus essential to
promote knowledge exchange. In addition, authors might
want to consider self-archiving manuscripts (known as
“green open access”) in repositories such as OSF or other
preprint servers; these services are usually available free
of charge. International collaborations would also be
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beneficial to overcoming language barriers, since not
all study reports are published in English; by involving
an international research team, publications in a wider
range of languages could be reviewed, and results could
be made accessible to a wider audience through transla-
tions. Emerging artificial intelligence technologies could
be used to help with translations. Furthermore, through
science communication activities (e.g., on social media),
researchers may translate their findings to key stakehold-
ers (e.g., clinicians) or lay people, thereby acting not only
as a translator between audiences, but also removing
barriers related to health literacy (e.g., by using clear lan-
guage and avoiding jargon).

Conclusions

Without careful consideration of the points discussed in
this article, the introduction of digital tools in health pro-
motion and healthcare risks widening rather than reduc-
ing existing health inequalities. The digital divide is fueled
by a range of intervention-induced inequalities, relating
to the way digital interventions are currently tested and
distributed, and research-induced inequalities, relating
to the way digital health interventions are developed and
evaluated. Changes in both areas are urgently needed to
address the digital health divide; this applies to a wide
range of scientific disciplines that are typically involved
in digital health intervention development and testing,
as well as industry and the public sector. Ultimately, to
improve practices resulting in or widening the digital
health divide, changes in political and research systems
are urgently needed, and the research community has to
actively advocate for improving (digital) health for all.
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