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Abstract

Background: Digital health literacy has emerged as a critical skill set to navigate the digital age.

Objective:  This review sought to broadly summarize the literature on associations between digital health literacy and (1)
sociodemographic characteristics, (2) health resource use, and (3) health outcomes in the general population, patient groups, or
parent or caregiver groups.

Methods: A rapid review of literature published between January 2016 and May 2022 was conducted through a search of 4
web-based databases. Articles were included on the basis of the following keywords: “measured digital health literacy,” “digital
literacy,” “ehealth literacy,” “e-hedlth literacy,” “electronic health literacy,” or “internet health literacy” in adult populations;
participants were from countries where English was the primary language; studies had to be cross-sectional, longitudinal,
prospective, or retrospective, and published in English.

Results:  Thirty-six articles met the inclusion criteria. Evidence on the associations between digital health literacy and
sociodemographic characteristics varied (27/36, 75% included studies), with higher education (16/21, 76.2% studies that examined
the association) and younger age (12/21, 57.1% studies) tending to predict higher digital health literacy; however, other studies
found no associations. No differences between genders were found across the majority of studies. Evidence across ethnic groups
was too limited to draw conclusions; some studies showed that those from racial and ethnic minority groups had higher digital
health literacy than White individuals, while other studies showed no associations. Higher digital health literacy was associated
with digital health resource use in the magjority of studies (20/36, 55.6%) that examined this relationship. In addition, higher
digital health literacy was al so associated with health outcomes across 3 areas (psychosocia outcomes; chronic disease and health
management behaviors; and physical outcomes) across 17 included studies (17/36, 47.2%) that explored these relationships.
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However, not all studies on the relationship among digital health literacy and health resource use and health outcomes were in
the expected direction.

Conclusions: Thereview presents mixed results regarding the relationship between digital health literacy and sociodemographic
characteristics, although studies broadly found that increased digital health literacy was positively associated with improved
health outcomes and behaviors. Further investigations of digital health literacy on chronic disease outcomes are needed, particularly
across diverse groups. Empowering individuals with the skills to critically access and appraise reliable health information on
digital platforms and devices is critical, given emerging evidence that suggests that those with low digital health literacy seek
health information from unreliable sources. Identifying cost-effective strategies to rapidly assess and enhance digital health

literacy capacities across community settings thus warrants continued investigation.

(Interact J Med Res 2024;13:e46888) doi: 10.2196/46888
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Introduction

As hedlth technologies evolve, digital devices, heath-related
apps, and web-based portals are increasingly used to deliver
and access medical information and health care services [1].
While such technologies can be agateway to health information
and support [2], research also predictsa“digital divide” inwhich
an individual’s sociodemographic characteristics (eg, age,
education, and income) influence their effective engagement
with digital health information [3]. Digital health literacy has
emerged as avital skill set to navigate health care in the digital
age [4]. Digita hedalth literacy has been described as an
extension of eHealth literacy, which capturesthe skillsto seek,
find, understand, and critically appraise health information from
electronic sources to manage one's own health [5,6]. Digital
health literacy has been posited to expand on the definition by
emphasizing the individual as both an active participant and a
distributer of digital health information, not just a passive
receiver [6]. Digital hedlth literacy has skills unique to health
literacy, including computer literacy, medialiteracy, and critical
appraisal skillstoidentify and evaluate reliable information and
resources [1]. The importance of digital health literacy is
increasingly recognized for its role in optima individual and
population health [4] and critical to limiting health inequalities
[7].

Reviews have reported associations between digital health
literacy and health outcomes across specific populations. Among
people with long-term conditions, higher digital health literacy
was predominantly associated with greater health-promoting
behaviors [8]. A recent review identified that both older adults
with cancer and their carers reported low digital health literacy
and decreased confidence in appraising digital health
information, with barriers identified including low
socioeconomic status, poor digital access, and lack of familiarity
and use[9]. Severa reviews have examined theimpact of digital
health literacy on health outcomes in specific populations of
interest (eg, older adults [9], those with long-term conditions
[8], college students [10], and underserved [11] or vulnerable
populations [12]). However, existing evidence on the
relationships between digital health literacy, health outcomes,
and sociodemographic characteristics across broad population
groups has not been synthesized to date. Current literature on
digital health literacy has focused on definitions and scales; its
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associations with health outcomes; the digital divide; and
influencing factors of health literacy [13]. A review of
associations between (1) sociodemographic characteristics, (2)
health resource use, and (3) health outcomes in the general
population, patient groups, or parent or caregiver groups is
currently lacking. This information is critical to inform the
development and implementation of digital health strategiesto
improve digital health literacy in communities with the highest
need. This review sought to broadly summarize the literature
on associations between digita health literacy and (1)
sociodemographic characteristics, (2) health resource use, and
(3) health outcomes.

Methods

A rapid review was undertaken following the principles of a
systematic review [14]; however, with some simplification of
steps to ensure a timely and accurate synthesis of evidence to
inform the development of a digita health strategy for
implementation across community settings. Given the rapid
nature of the review, the review and protocol were not registered
with an international register.

A search for peer-reviewed publications was undertaken within
the CINAHL, PsycINFO, MEDLINE, and Embase databases
in May 2022. English language articles published between
January 2016 and May 2022 were included. Given then rapid
changes in technology and digital engagement observed in the
health field, we sought to comprehensively review contemporary
evidence from the preceding 5 years only. Additional searches
were conducted in June 2022 using Google Scholar and by
handsearching the reference lists of included papers to ensure
that all relevant literature were captured in the review. Search
terms synonyms were “digital hedth literacy,” “e-hedth
literacy,” “electronic health literacy,” “internet literacy,”
“internet health literacy,” and “digital literacy.” Key search
terms are detailed in Multimedia Appendix 1. For the purposes
of the review, studies that examined electronic health literacy
or eHedlth literacy wereincluded given similaritiesin definitions
of these concepts [13]. Theinclusion and exclusion criteriaare
summarized in Table 1. In brief, studies that examined digital
hedlth literacy using avalidated measure of digital hedlth literacy
inthe genera population, patient groups, or parent or caregiver
groups were dligible for inclusion. Articles were excluded if
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they focused exclusively on college students, since areview of

Table 1. Inclusion and exclusion criteria.

Yuenetd

this group has aready been conducted [10].

Inclusion

Exclusion

Assesses digital health literacy in the general population, patients,
parents, or caregivers

Sampleincluded individualsfrom Australia, New Zesaland, the United
States, Canada, the United Kingdom, or Ireland

Quantitative study

Study population younger than 18 years

Primary language of country is not English

Qualitative study, literature or systematic review, commentary, conference

abstract, opinion piece, protocol, or thesis

Published in 2016 onwards

Non-health care—related (eg, high school education)
a Not focused on patients or general population (eg, digital health literacy of

health providers)

— Focusses on digital health literacy of interventions, programs, etc

— Assesses psychometric properties of adigital health literacy measure

— Measures digital health literacy using a single item or proxy measure

3Not applicable.

The search results were imported into a review management
dashboard, Covidence, to allow for simultaneous screening
between reviewers. Four reviewers (EY, NW, FS, and FT)
independently screened titles and abstracts, and the full texts
were screened by 5 reviewers (EY, NW, FS, FT, and SR). At
both screening stages, each paper was assessed by 2 reviewers,
with discrepancies resolved through discussion. The screening
process was reported following the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)
guidelines [15].

For studies included in the review, data were extracted on (1)
study characteristics (eg, author, publication year, country, study
design, sample size, participant characteristics, measures used
to assess digital health literacy, and health literacy scores); (2)
health outcomes associated with digital health literacy; and (3)
sociodemographic characteristics associated with digital health
literacy. Given the rapid nature of the review to inform strategy,
data extraction for each article was conducted by 1 author only
(EY, NW, or FS), with data extracted presented to the research
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team for review. Resultswere narratively synthesized to address
the 3 aims and to group findingsinto identified themes.

Results

Description of Included Studies

Of the 1473 articles, 36 met the inclusion criteria (Figure 1).
Studiesare summarized in Multimedia A ppendix 2. Twenty-five
studies were from the United States, 4 studies from Australia
[16-19], 4 from Canada [20-23], 1 from the United Kingdom
[24], and 1 cross-cultural study that included people from
Australia and India [25]. Studies included 34 cross-sectional
survey designs, 1 mixed methods study [26], and 1 randomized
controlled trial [27]. Sample sizesranged from 22 [28] to 3258
[29] participants. The majority of studies (32/36, 88.9%)
assessed digital health literacy using the eHealth Literacy Scale
[30]. Across studies, variations on how digital health literacy
scores were reported; some used a mean score (with higher
scoresindicating higher digital health literacy) and other studies
used cutoff scores to determine those in high compared with
low digital health literacy categories.
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Figurel. PRISMA Flowchart.
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Five distinct population groups were identified across the heath care needs, men with prostate cancer, and pediatric
studies. Theseincluded the general population, including older  inpatients with subacute health conditions.

adults, patient groups, minority populations, and caregivers. _ - .
Patient groups included people with HIV, cancer, chronic ASS_OCIatlonS Betv_veen Digital Hgalth Literacy and
Sociodemographic Characteristics

obstructive pulmonary disease (COPD), spinal injury, kidney
disease, bipolar disorder, otolaryngological disease, orthopedic  Twenty-seven (75%) studies were identified as examining
trauma, cardiovascular risk, diabetes, and transplant recipients.  associations  between  digital  hedlth  literacy and
Minority groupsincluded African Americans, Southeast Asians,  sociodemographic characteristics, with varied findings. These
adults in rurad or remote regions, low-income groups, areshowninTable2and Figure?2 and discussedinthefollowing
transgender and gender diverse, and young men who have sex ~ sections.

with men. Caregivers included those of children with specia
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Table 2. Digital health literacy and associations with sociodemographic characteristics (N=27).

Yuenetd

Sociodemographic characteristicsand asso-  Articles in which the finding occurred, n
ciation with digital health literacy

Patient group  General population  Minority group

Older adults Caregivers  Total

Age (years)

Negative 5 3 1 1 2 12

Positive 1 _a — — — 1

None 5 — 1 2 — 8
Gender®

Significant 1 1 1 — — 3

None 7 3 — 3 — 13
Education

Positive 7 3 1 3 2 16

None 3 1 — 1 — 5
Income

Positive 1 1 — — 1 3

None 2 — — 1 — 3
Race/ethnicity

Positive — 2 — — — 2

None 3 — — — 1 4
Employment

Positive 1 1 — — — 2

None — — — 1 — 1
No chronic disease

Positive — — 1 — — 1
General health literacy

None — — — 1 — 1
Marital status

None 3 1 — 2 — 6
L anguages spoken

None 1 1 — — — 2
Socioeconomic status

None 1 — — 1 — 2
Rural/urban

None 1 — — — — 1

ot applicable.

B\women had higher digital health literacy.
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Figure 2. Digital health literacy and associations with sociodemographic characteristics. Positive association: higher digital health literacy associated
with higher outcome of characteristics (eg, higher digital health literacy associated with higher income); negative association: higher digital health
literacy associated with lower characteristics (eg, higher digital health literacy associated with younger age).
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Age

Twenty-one studies (21/36, 58.3%) explored associations
between age and levels of digital health literacy with mixed
results. Twelve studies (12/21, 57.1%) reported a negative
association between age and digital health literacy, with older
people more likely to have lower digital health literacy than
their younger counterparts [16,19-21,24-26,31-35]. Negative
associations between age and digital health literacy werefound
in the general population (3/21, 14.3%) [16,25,32], as well as
thefollowing specific popul ation studies: Southeast Asian adults
in Canada[21]; older adults[19,20]; people with chronic kidney
disease[26], breast cancer [24], or cardiovascular risk [19]; and
caregivers [34,35]. One study that used the eHealth Literacy
Questionnaire [16] found that age was negatively associated
with 4 of 7 digital health literacy subscales (ability to engage
with digital services, using technology to process health
information; motivated to engage with digital health services,
and digital servicesthat suit individual needs).

In contrast, studies (1/21, 4.8%) found a positive significant
association between age and digital health literacy in people
with bipolar disorder, where older age significantly predicted
higher digital health literacy scores[36]. Notably, the mean age
in this samplewas|essthan that in other studies, and more than
three-quarters had completed some form of higher education.
Furthermore, studies (8/21, 38.1%) reported no associations
between age and digital health literacy across patient
[17,23,37-39], rural [22], and older [40,41] populations.

Gender

Digital health literacy and gender were reported in studies
(16/36, 44.4%), with most (13/16, 81.3%) finding no gender
differences[16,19,20,23,26,31-33,36,39-42]. The 3 studiesthat
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found that women were more likely to perceive themselves as
having higher digital health literacy than men were from the
general population in the United States [43], adults from rural
communities in British Columbia with a population of 12,000
[22], and among otolaryngology patients [37].

Education

Twenty-one (21/36, 58.3%) studies examined associations
between digital health literacy and education levels, with
two-thirds (16/21, 76.2%) finding higher digital health literacy
positively associated with higher education levels
[16,18-21,24,31-36,39,41,44,45]. Five studies (5/16, 31.3%)
reported no associations between digital health literacy and
education, including 4 studies of patient groups [21,28,29], 1
general population study [25], and 1 study of older adults[32].
Across these studies, large proportions of participants had
greater than high school education levels (35%-84.8%).

Income

Six studies (6/36, 28.6%) examined associations between digital
health literacy and income, with half reporting no associations
in peopleliving with chronicillness[19,23] or thosein ageneral
population [41]. By contrast, the 3 studies that found significant
positive associations between higher digital health literacy and
income reported these findings in people with chronic illness
[26], among caregivers[35], and in minority populations [32].

Ethnicity

Six studies (6/36, 16.7%) examined associations between digital
health literacy and ethnicity, with 2 reporting differences
between ethnicity groups [25,32]. Black or African Americans
had higher digital health literacy than their Caucasian
counterparts in a stratified US sample [32]. Australians had
higher digital health literacy than Indians in a cross-cultural
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study [25]. Conversely, 4 studies found no differencesin digital
health literacy levels across ethnicity groups among those with
chronic illness [26], spinal cord injury [38], cancer survivors
[24], or caregivers of people with prostate cancer [35].

Employment

Of the 3 studies (3/36, 8.3%) that examined associations between
digital health literacy and employment, 1 patient group study
(spinal cord injury [23]) and 1 general population study [43]
found higher digital health literacy among those who were
employed versus those who were unemployed. By contrast,
another study found no differences in employment groups and
digital health literacy in an older US sample [40].

Chronic Disease or Comorbidities

One study (1/36, 2.7%) reported small but significant findings
for higher digital health literacy in people with no chronic
conditions, compared with those with a chronic condition, in a
sample of South Asiansin Canada[21].

Yuenetd

General Health Literacy

Only 1 study (1/36, 2.7%) examined associations between digital
health literacy and general health literacy, finding no
associations in an older adult sample [40].

Marital Status, Language Spoken, Socioeconomic Status,
Household Size, Rural or Urban Location, or Country
of Birth

No associations between digital health literacy and thefollowing
sociodemographic characteristics were found: marital status
[17,25,38,41,46,47], language spoken [16,20], socioeconomic
status or deprivation [24,40], household size [40], or rura or
urban location [24].

Associations Between Digital Health Literacy and
Health Resource Navigation

Twenty studies (20/36, 55.6%) examined associations between
digital health literacy and health resource navigation distributed
acrossall participant categories. Categories of heath information
engagement included eHealth information seeking; eHealth
behaviors, access to and use of eresources;, use of health
information sources, and eHealth satisfaction, and are shown
in Table 3, Figure 3, and in the following sections.

Table 3. Digital health literacy and digital health resource navigation (N=17).

Health outcomes Associationwithdigi-  Articlesin which association occurred, n

tal health literacy

Patient group  Genera population Minority group Older adults Caregivers Tota

eHealth information seeking Positive 1 2 2 2 _a 7
eHealth information seeking None — — 2 — — 2
eHeath resource engagement Positive 2 1 2 1 1 7
Accessto and use of technology Positive 1 1 2 1 2 7
Use of avariety of health infor-  Positive — — 1 1 — 2
mation sources
Confidence or comfort with us-  Positive — — — 1 — 1
ing digital resources
Confidence or comfort withus-  None — 1 — — — 1
ing digital resources
eHealth satisfaction and trust Positive — 1 1 — 1 3

3ot applicable.
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Figure 3. Digital health literacy and associations with health resource navigation.
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Digital Health Information Seeking

Nine studies (9/36, 25%) examined digital health literacy and
digital health information seeking, and of these, 7 showed that
higher digital health literacy was significantly positively
associated with e-information seeking. These included studies
of general populations [47,48], middle-aged to older adults
[41,49], minority populations [18,21], and of people with HIV
[50Q]. In addition, higher digital health literacy was associated
with greater exposure to medical and health websitesin a US
general population [48] and among Southeast Asiansin Canada
[21]. Digital health literacy was also associated with eHealth
information consumerism in older adults [41].

By contrast, 2 studies (2/36, 5.6%) found no associations
between digital health literacy and eHealth information—seeking
behaviors. In a sample of older Hispanic people in the United
States, digital health literacy was not associated with use of,
nor willingness to use the internet for health information [51].
A study of transgender and gender diverse people found no
interactions between digital health literacy and web-based
health-seeking behaviors [29].

eHealth Resource Engagement

Ten studies (10/36, 27.8%) examined associations between
digital health literacy and eHealth resource engagement with 7
studies reporting positive associations [18,21,31,33,34,36,47].
Higher digital health literacy was associated with signing up
for email updates, watching health-related videos, seeking
resources from people with similar lived experience, and using
health indicator tracking in ageneral population [47] and among
caregivers[34]. Digital health literacy was al so associated with
willingnessto participatein mobile health research interventions,
wearing a smart watch or tracking device, and downloading a
health app among minority race or ethnicity groups [18,21].

https://www.i-jmr.org/2024/1/e46888
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Higher digital health literacy was associated with increased
eHealth resource usein older adults[33] and peopleliving with
chronic illness[36] and greater use of patient portalsin people
with chronic disease [47], older adults [33], and transplant
recipients [31]. However, no differences were found among
varying digital headlth literacy levels and willingness to
participate in research that used web-based forums, support
groups, or counseling in an African American sample [18].

Access to and Use of Technology

Seven studies (7/36, 19.4%) examined digital health literacy
and associations with access to and use of technology with
mostly positive associations reported. Accessto theinternet for
personal use was associated with higher digital health literacy
among caregivers[35]. Greater internet use was al so associated
with higher digital health literacy in alow-income population
in the United States [52], in Southeast Asians in Canada [21],
and in caregivers of children with special needs[34]. Accessto
and use of digital devices and the internet were associated with
higher digital health literacy in an Australian population [16].
Access to any mobile device was also associated with higher
eHealth literacy among breast cancer survivors [24].
Furthermore, among older adults, those who owned 2 or more
electronic devices had higher digital health literacy than those
with 1 or no devices, although no differences in internet use
were found across digital health literacy levels [40].

Use of a Variety of Health Information Sources

Two studies (2/36, 5.6%) examined digital health literacy and
the use of avariety of health information sources. High digital
health literacy was associated with the use of more health
information sources compared with those with low digital health
literacy among older adults [40] and among Black or African
Americans [18]. Hedth information sources included the
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internet, health books and magazines, TV programs, literature
in medical offices, and discussions with health care providers
[40Q]. This study also probed the relationship between digital
health literacy and the sources of information used. Peoplewith
high digital health literacy were more likely to rely on doctors
knowledge for medical decision making and drew upon more
sources of health information than those with low digital health
literacy [40]. Similarly, among Black or African Americans,
higher digital health literacy was also significantly associated
with citing the internet, nurses, books, radio, or news apps as
sources of health information [18].

Confidence or Comfort With Using Digital Resources

Two studies (2/36, 5.6%) examined confidence in using digital
resources and digital health literacy. Older adults with higher
digital health literacy were more likely to experience no stress
when using a computer than those with lower digital health
literacy [40]. By contrast, among population groups digital
health literacy was not associated with comfort in using the
internet [25].

eHealth Satisfaction and Trust

Three studies (3/36, 8.3%) examined digital health literacy and
associations with eHealth satisfaction and trust with positive
outcomesreported. Higher digital health literacy was associated
with greater telemedicine satisfaction among rural and remote

https://www.i-jmr.org/2024/1/e46888
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communities [22]. Increased digital health literacy was aso
associated with greater positive perceptions of eHealth in
caregivers|[34].

In addition, higher digital health literacy was associated with
greater perceived trust in eHealth information in a sample of
Black or African Americans and Caucasians after controlling
for socioeconomic status and social media use [32]. Notably,
among individuals with low digital health literacy, older adults
had higher perceived trust in Facebook and lesstrust in support
groups than their younger counterparts [32]. Furthermore, in
those with low digital health literacy, Black or African
Americans were more likely to report greater perceived trust in
web-based blogs or diaries and twitter than their younger or
Caucasian counterparts; by contrast, for those with high digital
health literacy, Black or African Americans were more likely
than Caucasiansto trust support groups [32].

Associations Between Digital Health Literacy and
Health Outcomes

Seventeen studies (17/36, 47.2%) examined associations
between digital health literacy and health outcomes. The
outcomes are grouped into 3 main categories. psychosocial
health outcomes, chronic disease and health management
behavioral outcomes, and perceived health status. These are
shown in Table 4 and Figure 4 and described in the following
sections.
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Table 4. Digital health literacy and health outcomes.

Category and subcategory of outcomes, and association  Articles in which the association occurred, n
with digital health literacy

Patient group  Genera population Minority group Older adults Caregivers Tota

Psychological
Psychological
Positive a 1 — 2 — 3
None — — — — 1
I nter personal
Positive — — — — 1 1
None — — — — 1 1
Satisfaction with health care encounters
Positive — — — 2 — 2
Behaviorsfor managing health or chronic disease
Disease self-efficacy and self-management
Positive 1 — 1 — 1 3
None — — 1 — — 1
Health risk behaviors
Positive — — 1 — — 1
Health service engagement
Positive — — 1 1 — 2
None 1 — — — — 1
Health status across patient groups
Positive 3 — — — — 3
Perceived health status

Positive 2 — 1 1 — 4
None — 1 — — — 1
3ot applicable.
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Figure 4. Digital health literacy and behaviors for managing health and chronic disease.
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Psychosocial Health Outcomes

Digital health literacy and its relationship with psychosocial
health outcomes included diverse subcategories related to
psychological outcomes, interpersonal factors, and satisfaction
with health care encounters.

Psychological Outcomes

Four studies (4/36, 11.1%) examined associations between
digita health literacy and psychologica outcomes. Higher
digital health literacy was significantly associated with greater
empowerment through information seeking [49] and less
affective distress[44] in older adult populations. Higher digital
health literacy was also rel ated to increased information seeking,
which was associated in lower cancer fatalism (ie, inevitable
death following acancer diagnosis) in agenera population from
the United States [48]. By contrast, no associations were found
between digital health literacy and worry among caregivers of
children with special needs[34].

I nter per sonal Outcomes

Two studies (2/36, 5.6%) examined rel ationships between digital
health literacy and interpersonal outcomes. One study found
that digital health literacy was significantly associated with the
size of social networks for seeking information and support for
health decision-making in asample of caregivers of peoplewith
prostate cancer [35]. However, digital health literacy was not
associated with social functioning, family relationships, or
communication skillsamong caregivers of children with special
needs [34].
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Satisfaction With Health Care Encounters

Two studies (2/36, 5.6%) examined associations between digital
health literacy and health care encounters among older adults.
Higher digital health literacy was significantly associated with
greater satisfaction [41] and less perceived strain in medical
encounters [44] in older populations.

Behaviorsfor Managing Health or Chronic Disease

Digital health literacy and individuals management of health
or chronic disease were related to (1) disease self-efficacy,
disease management, and health risk behaviors; (2) health
service engagement; and (3) health status across patient groups.

Disease M anagement and Self-Efficacy

Four studies (4/36, 11.1%) examined digital health literacy and
disease management and self-efficacy. Three studies examined
associations between digital heath literacy and individual
management of chronic disease and health conditions, with
mixed results. In caregivers of men with prostate cancer, higher
digital health literacy was associated with greater likelihood of
getting a second opinion, awareness of treatment options, and
size of socia network for information and support in treatment
decision-making [23]. In a study of young men who have sex
with men, low digital health literacy was associated with
decreased likelihood of evaluating personal risk for HIV/STIs,
educating othersabout HIV/STIs, and getting tested for HIV/STI
after completing an HIV/STI education intervention [27]. By
contrast, in a sample of transgender and gender diverse people
[29], no relationship between self-reported digital health literacy
and adherence to human papillomavirus vaccination was found.
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In 1 study of peopleliving with COPD, those with higher digital
health literacy reported greater self-efficacy with managing
their chronic disease [39]. In another study that examined
associations between digital health literacy and associations
with health risk behaviors, higher digital health literacy was
associated with greater HIV transmission risk behaviors (eg,
unprotected sexual activities or illicit drug use) among women
infected with HIV [50].

Health Service Engagement

Three studies (3/36, 17.6%) examined associations between
digita hedlth literacy and health service engagement with
positive findings reported in 2 studies. Higher digital health
literacy was associated with greater number of general
practitioner visits through increased searches for health
information among older adults [49]. Higher digital health
literacy levels were also associated with greater likelihood of
attending a physical examination by a physicianin the prior 12
months in a Black or African Americans sample [32]. By
contrast, 1 study found no associations between digital health
literacy and health service engagement in a study of transplant
recipients. Participantswith low digital health literacy wereless
likely to havetalked with adoctor about injury information than
those with higher digital health literacy [31].

Differencesin Digital Health Literacy AcrossPatient Groups
and Health Status

Three studies (3/36, 17.6%) compared digital health literacy
across different patient or health status groups and identified
varying levels of digital health literacy. Among low-income
pregnant women with gestational diabetes or type Il diabetes,
those with gestational diabetes trended toward higher digital
health literacy than those with type |1 diabetes[28]. In another
study, kidney transplant recipients were found to have higher
digital health literacy than liver transplant patients [31]. Another
paper [46] found higher digital health literacy levels among
people with very severe COPD than among those with less
severe COPD. In addition, those with lower lung—specific
health-related quality of life also had higher digital health
literacy levels[46]. These findings were attributed to those with
more severe disease accessing the e-resources more frequently
to find strategies and information on how to self-manage their
disease [46].

Perceived Health Status

Five studies (5/36, 13.9%) examined associations between
digital health literacy and perceived health status, with studies
broadly reporting positive associations. Higher digital health
literacy was significantly associated with higher self-reported
health status among veterans with spinal cord injury [38] and
among African Americans[18]. Digital health literacy wasalso
associated with better self-care, perceived improved quality of
life, and increased health status in a community sample aged
between 40 and 93 years [41]. Similarly, higher digital health
literacy was associated with higher scores on mobility, self-care
and usual activities, and lung-specific health-related quality of
life in people with COPD; however, digital health literacy was
not associated with generic health-related quality of lifein this
sample [46]. By contrast, no associations were found between
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digital health literacy and health statusin a sample of older US
adults [40].

Physical or Neurocognitive Health Outcomes

One study each (2/36, 5.6%) explored digital health literacy on
physical [38] or neurocognitive health outcomes [45]. Among
veterans with spinal cord injury or disorder, no associations
werefound between digital health literacy and level or duration
of injury [38]. In people with HIV, lower neurocognitive
function was moderately associated with lower digital health
literacy scores[45].

Discussion

Principal Findings

This review advances our understanding of consumer digital
health literacy through identifying and synthesizing recent
literaturethat explored digital health literacy and itsrelationship
with sociodemographic characteristics and health outcomes.
The findings present mixed results regarding the relationship
between digital health literacy and sociodemographic
characteristics. However, studies broadly suggested that
increased digital health literacy was positively associated with
improved health outcomes. Based on the findings, we derive
implications for practicein closing the digital health divide.

Education was the most common characteristic associated with
digital health literacy. People with higher education levelswere
more likely to have increased literacy skills to better read and
interpret web-based health information. Moreover, education
has been shown to be a predictor of use of eHealth resources
[16]. Education is considered a major determinant of health
literacy, since educational levels often influence literacy skills,
employment status and income, and, as such, enable access to
better living circumstances and access to health care [53].
However, some individuals with higher education levels may
still have inadequate health literacy [54]. Examining specific
skills and knowledge, rather than sociodemographic
characteristics alone, may offer a more comprehensive
understanding of this relationship in future [53].

Some studies showed that older individuals were more likely
to have lower digita health literacy than their younger
counterparts, athough other studies found no associations.
Research has shown that digital health literacy decreases with
age, and this is explained by age-related cognitive changes,
decreased vision and hearing, reduced motor functioning, and
decreased health status [55]. Notably, in our current review,
studies with patient populations found no associations between
age and digital health literacy levels, and 1 recent study [36]
with older people had higher digital health literacy scores than
their younger counterparts. Furthermore, in this study [36] the
samplewasyounger and highly educated, and the findings could
be related to increased use of digital products. People with
chronic health conditions are likely required to engage with
digital health resourcesto managetheir health condition, which
may account for their higher digital health literacy levels. Thus,
while somefindings suggest that older people require additional
supportsto improve digital health literacy capacities, given the
varied outcomes, more in-depth analysis of these relationships
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between digital health literacy and age is recommended for
future research including a full systematic review and
meta-analysis. Findings showed predominantly no differences
in digital health literacy across gender. While several studies
reported that women had higher digital health literacy levels
than men, the majority found no associations, suggesting that
gender isnot alikely predictor of digital health literacy. These
findings may be attributed to increased use of electronic devices
across populations and the closing gap in education levels
between men and women [16].

Of the few included studies that examined ethnicity and digital
health literacy, findings were also mixed. While some studies
reported higher digital health literacy in White populationsthan
in minority groups [25,35], other studies found no differences
across ethnic groups [26,38], or conversely that people from
minority groups had higher digital health literacy levels[24,32].
Findings from the current review suggest that ethnicity isnot a
reliable predictor of digital heath literacy; however, further
evidenceisneeded. In addition, studieson digital health literacy
among culturally and linguistically diverse communities were
limited to aqualitive study, which was excluded from the current
review [56]. Quantitative studiesin culturally and linguistically
diverse populations that met the study criteria were lacking.
Thus, further studies are needed to explore these associations
and to identify facilitators and barriersto digital health literacy
for peoplein culturally and linguistically diverse communities.

The majority of studies reported positive associations between
digital health literacy and health resource navigation, including
higher levels of e-information seeking, e-resource engagement,
access and use of technology, engagement with health
information sources, eHealth satisfaction and trust, and comfort
and use of digital resources. The findings suggest abidirectional
relationship between digital health literacy and eHealth resource
use: those with greater accessto digital devices and greater use
of the internet had higher digital health literacy. It islikely that
those with more confidence engaging with digital products will
be more inclined to seek out heath information in digital
formats. Thefindings suggest that ensuring accessto technology,
as well as fostering skills to engage with eHealth resources is
essential to promoting digital health literacy. Furthermore, for
people with limited access to the internet or devices, we
recommend providing information in nondigital formats.

Our review found that studies examined associations between
digital health literacy and health outcomes including
psychosocial outcomes, behaviors for managing health or
chronic disease, and perceived health status. Studies showed
that higher digital health literacy was associated with greater
satisfaction with medical encounters, less perceived strain in
medical encounters, increased empowerment, greater social
networks for health information, and reduced affective distress
and cancer fatalism. In these studies, higher digital health
literacy enabled individualsto seek and understand information,
which enabled them to feel more empowered to manage their
health. However, findings were less consistent for associations
between digital health literacy and chronic disease and health
management outcomes.
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Studies of chronic disease popul ations showed that digital health
literacy was associated with greater disease knowledge and
increased disease management efficacy, consistent with a prior
systematic review [57]. However, while some studies suggested
that digital health literacy was associated with increased health
decision-making behaviorsand health service use, other studies
found no associationswith health promotion behaviorsor health
service use.

Our findings support conclusions drawn from existing reviews
[8], which identified that more studies are needed in the digital
health field to examine whether digital advancesarefacilitating
better outcomesfor those with greater skillsin using e-resources
for health purposes. Furthermore, our findings from the review
also highlight gaps in recent evidence on the impacts of digital
health literacy on prevalent chronic health conditions (eg,
cancer, heart disease, diabetes, stroke, and COPD). Given the
increased use of telehealth during the COVID-19 pandemic,
and importance of chronic disease self-management, research
to understand how digital health literacy influences a person’s
capacity to engagewith digital health resourcesto managetheir
health is needed. Furthermore, research on understanding the
impacts of digital health literacy on health outcomesin chronic
disease populations is recommended. In addition, only 2
included studies examined digital health literacy in caregiver
populations. Caregivers, particularly those of adult care
recipients, may have unique health information needs given
their role in providing support. Given the evidence gap, we
recommend further research on caregivers to identify their
digital health literacy needs and how these can be addressed
across health settings.

Study Limitations

Across all studies, digital health literacy was assessed using
self-reported measures (eg, eHealth Literacy Scale) rather than
assessments of specific digital knowledge and skills. Thus, these
perceived digital health literacy skills may not translate to
everyday digital health behaviors. Studies also varied in their
reports of digital health literacy scores (eg, means vs cutoff
criteria), thuslimiting comparability across studies. Furthermore,
included studies captured digital health literacy levels across a
range of participant groups, which limit in-depth understanding
of digital health literacy within specific populations. Thus,
findings should beinterpreted with caution for specific groups.
Only bivariate associations were reported in the current review.
Thus, nuanced understanding of relationships between digital
health literacy and health outcomes and sociodemographic
characteristics may be excluded. In addition, the aim of therapid
review was to inform the development and implementation of
emerging digital health strategies across community settingsin
real time. In contrast to afull systematic review, therapid review
approach trades some methodological rigor for efficiency in
addressing a critical topic and may therefore be vulnerable to
bias. While MeSH terms were not used in the database search
to limit outputs to articles that focused on measuring digital
health literacy, ~1500 publicationswere still identified. Finally,
the findings were limited to studies conducted from
English-speaking countries. Thus, articles that capture key
findings of the review may have been excluded.
Notwithstanding, we note that the current findings highlight
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substantial gaps in research pertaining to digital health literacy
within English-speaking countries and identify areasfor future
investigation.

Conclusions

Findings from this review suggest that sociodemographic
characteristicsmay predict digital health literacy levelsin some
but not all contexts, but evidence suggests that these are not
deterministic. Although initsinfancy and with limited evidence,
studies show some associations between increased digital health
literacy and various improved health behaviors and outcomes.
Further investigations of digital health literacy on positive
chronic disease outcomes are needed, particularly across
underrepresented but key populations, including diverse cultural
and chronic disease groups. Empowering individuals with the
skillsto critically accessand appraisereliable health information
on digital platforms and devices is vital, given emerging
evidence that suggeststhat those with low digital health literacy
seek health information from unreliable sources. Identifying
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technologies transform and enhance the delivery of health care
services, therefore, digital health literature becomes essential
to engage health consumers and empower them to actively
participate in their own health care and address health
inequalities.
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