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Abstract

Background: Parental health literacy is associated with child health outcomes. Parents are increasingly turning to the internet
to obtain health information. In response, health care providers are using digital interventions to communicate information to
assist parents in managing their child's health conditions. Despite the emergence of interventions to improve parental health
literacy, to date, no systematic evaluation of the effectiveness of the interventions has been undertaken.

Objective: The aim of this review is to examine the effect of digital health interventions on health literacy among parents of
children aged 0-12 years with a health condition. Thisincludes evaluating parents’ engagement (use and satisfaction) with digital
health interventions, the effect of these interventions on parental health knowledge and health behavior, and the subsequent impact
on child health outcomes.

Methods: This systematic review was registered a priori on PROSPERO (International Prospective Register of Systematic
Reviews) and devel oped according to the Joanna Briggs I nstitute methodology for systematic reviews. The databases CINAHL,
MEDLINE, and PsycINFO were searched for relevant literature published between January 2010 and April 2021. Studies were
included if they were written in English. A total of 2 authors independently assessed the search results and performed a critical
appraisal of the studies.

Results: Following the review of 1351 abstracts, 31 (2.29%) studies were selected for full-text review. Of the 31 studies, 6
(19%) studies met the inclusion criteria. Of the 6 studies, 1 (17%) was excluded following the critical appraisal, and the 5 (83%)
remaining studies were quantitative in design and included digital health interventions using web-based portalsto improve parents
health knowledge and health behavior. Owing to heterogeneity in the reported outcomes, meta-analysis was not possible, and the
findings were presented in narrative form. Of the 5 studies, satisfaction was measured in 3 (60%) studies, and all the studies
reported high satisfaction with the digital intervention. All the studies reported improvement in parental health literacy at
postintervention as either increase in disease-specific knowledge or changes in health behavior. Of the 5 studies, only 1 (20%)
study included child health outcomes, and this study reported significant improvements related to increased parental health
knowledge.

Conclusions: In response to a pandemic such as COVID-19, there is an increased need for evidence-based digital health
interventionsfor families of children living with health conditions. Thisreview has shown the potential of digital health interventions
to improve health knowledge and behavior among parents of young children with a health condition. However, few digital health
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interventions have been devel oped and evaluated for this population. Future studies with robust research designs are needed and
should include the potential benefits of increased parent health literacy for the child.

Trial Registration:

PROSPERO International Prospective Register of Systematic Reviews CRD42020192386;

https://www.crd.york.ac.uk/prospero/display_record.php?RecordlD=192386

(J Med Internet Res 2021;23(12):€31665) doi: 10.2196/31665
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Introduction

Background

Parents of young children are responsible for the health and
well-being of their children and are the advocates and primary
caregivers of their children [1]. Parents are expected to interact
with health servicesin the delivery of health care[2] and learn
about their child's health condition and potential interventions
and procedures involved in treatment [3,4]. To interact
effectively with health services, parents of children with health
conditions need a level of health literacy. Hedth literacy
increases the parents capacity to take responsibility and be
involved in making decisions related to their child’s health [2].

Health literacy is commonly described as knowledge,
motivation, and competence to assess, understand, appraise,
and apply health information. Health literacy enables peopleto
make decisions on health care, disease prevention, and health
promotion throughout their life course [5]. A parent’s level of
health literacy influences 3 aspects of health behavior: access
and use of health services, patient-provider interactions, and
self-management [5].

Low parental health literacy has been linked to poor health
knowledge and child health status[6-9]. Limited health literacy
has been associated with various concerns, including delayed
diagnoses, misunderstanding of medication labels[10,11], poor
adherence to treatment regimens, and increased use of
emergency care [12]. Limited parental health literacy may also
result in poor child health outcomes, including depressive
symptoms, persistent asthma [8,13-16], and less than optimal
glycemic control in children with diabetes [17].

Parents' need for health information can remain unmet [18].
Moreover, parents of children with health conditions are often
affected by stress [19] and poor sleep, which may hinder their
ability to receive and process new information and learn about
their child’s condition to provide them with optimal care[20,21].
Information about a child’s health condition needs to be
delivered at atimethat isappropriate for the family and offered
as many times as needed, which can be challenging for both the
parents and the health service [22,23]. A way to enhance the
delivery of information isthrough digital technology (eg, mobile
phones and tabl ets), asthis can be accessed at atime, place, and
pacethat best suitsthe parent. Thus, digital health interventions
(eg, information videos, web-based platforms, and mobile apps)
can be used in the home settings where most care is provided
[3]. Internet and mobile phone use are high among parents
worldwide, with most parents using the internet and mobile
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phones to access information multiple times a day [24,25].
Parents are heavy users of web-based child health-related
information [25]. Between 70% and 80% of parents have
searched on the web for health information, with most parents
seeking parenting advice, health information, or social support
[26].

Health care providers increasingly use digital technologies to
communicate information to address health needs and deliver
health care interventions [27]. Despite minimal evidence for
the effectiveness of digital health interventions, these have
significantly increased because of the restrictions related to
COVID-19 [28].

Considerable challenges exist related to how digital health
technologies can best be used and integrated to support and
facilitate user engagement and provide individualized health
information and care [29]. A level of engagement is required
to affect a change in health behaviors [30]. Engagement is
measured by the extent of use of the intervention (initial log-in
and number of activities completed) and the subjective user
experience, which isoften measured by user satisfaction[31,32].
Objectives

Degspite the growth in the use of the internet among parents to
obtain health information and the emergence of digital health
interventions to support parents, systematic evaluation of
parental engagement with and effectiveness of digital
interventionsto improve health literacy has not been conducted.
The objective of this review is to examine the effect of digital
health interventions on health literacy among parents of children
aged 0-12 years with a health condition. In this study, health
literacy includes the evaluation of parental engagement (use
and satisfaction) with digital health interventions, the effect of
these interventions on parental health knowledge and health
behavior, and the subsequent impact on child health outcomes.

Methods

This review followed the Joanna Briggs Institute (JBI)
methodology for systematic reviews [33] and was conducted
according to the registered a priori PROSPERO (International
Prospective Register of Systematic Reviews) protocol
CRD42020192386. Qualitative and quantitative studies were
included as abroad search was required to address the complex
health system—related questions [34].
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Inclusion Criteria

Participants

Thisreview considered studiesthat included parentsor primary
caregivers of children aged 0-12 years with a health condition.
Health conditions could be an acute or a chronic disease,
diagnosis, or condition. Studies involving children aged =12
yearswere excluded, as children aged =12 yearsare more likely
and encouraged to take more responsibility for their health care.
Studies were also excluded if health-related information was
directed to the child, if the child was healthy, or if the primary
users of thedigital health intervention were health professionals
such as medical staff, nursing staff, health care management,
and administrators or researchers. Studies focusing on health
promotion or disease prevention (eg, increased knowledge of
obesity, physical activity, and smoking) were excluded.

I ntervention

Thisreview considered studiesthat examined any digital health
intervention that aimed to improve health literacy among
parents. Interventions could focus on communication (eg,
web-based platforms, mobile apps, videoconferencing, and SMS
text messaging), education (eg, videos, web-based platforms,
mobile apps, and interactive training), or a combination of
communication and education interventions. Interventions that
targeted the child or clinician or were delivered directly (eg,
face to face by health care professionals) to the parent were
excluded.

Context

Thisreview considered studies that examined the use of digital
health interventions in both the home and hospital setting.

Outcomes

This review considered studies that included an increase or
decreasein hedlth literacy defined by health knowledge or health
behavior [5,30]. The review aso considered the following
outcomes. changes in the child's health outcome and
engagement with the digital health intervention, including (1)
use, that is, logging into the web-based platform, continued use
of thedigital health intervention, amount and duration of access,
and type of information accessed; or (2) satisfaction with the
digital health intervention measured, for example, by attention,
interest, usefulness, and perceived benefitsthrough survey items
[31,32].

Search Strategy

The following databases were searched for existing systematic
reviews on thistopic: CINAHL, MEDLINE, PROSPERO, JBI
Database of Systematic Reviews and Implementation Reports,
and Cochrane Library Database of Systematic Reviews, and no
reviews were located on the specific topic. The base search
strategy was developed in CINAHL, and additional adapted
searcheswererun on CINAHL, MEDLINE, and PsycINFO and
hand searched in Google Scholar. The search strategy was
developed in collaboration with aresearch librarian to identify
articlesexamining the health literacy of parentsof children with
ahealth condition. The key termswere health literacy or health
behavior or health education or health information and digital
health or mobile health or electronic health. Theinitial search
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was undertaken in June 2020 and updated in April 2021. The
search was limited to papers published in English between
January 2010 and April 2021, as there have been constant
developments and improvements in digital health technology
over the past 10 years. The complete search strategy is shown
in MultimediaAppendix 1. Thereferencelist of all theincluded
studies was reviewed to identify any relevant papers not found
in the electronic search. Gray literature sources including
OpenGrey, ProQuest Dissertation and Theses, Google, and
Google Scholar were aso searched to identify unpublished
studies.

Screening of Articles

After removing duplicates using Endnote (Clarivate), the
web-based tool Rayyan (Rayyan Systems Inc) was used to
screen the articles [35]. Titles and abstracts were reviewed
independently by 2 authors (EM and SR) to determine if they
met theinclusion criteria. Any disagreement regarding eligibility
was resolved through discussion with athird author (DA). The
selected articleswerereviewed in full text by the same authors.

Assessment of Methodological Quality

The quality of the screened studies was critically appraised
independently by 2 reviewers (EM and SR) using the Mixed
Methods Appraisal Tool (MMAT) version 2018 [36]. The
MMAT was selected in preference to the JBI critical appraisal
tool as the MMAT was developed to appraise studies that
combine qualitative, quantitative, and mixed methods studies.

Data Extraction

Data extraction was undertaken by the second author (SR) and
reviewed by the first author (EM) and modeled on the
standardized data extraction tool from the JBI [33]. The
extracted data included specific details about the study setting
and context; phenomena of interest (health literacy); study
design; sampling of participants, samplesize, and characteristics
of the study sample; specific details about the interventions;
and outcomes of significance to the review question. All data
were extracted following a thorough, complete reading of the
text to identify qualitative and quantitative findings relevant to
the objectives and questions of the review.

Data Synthesis

Owing to differencesin reported quantitative dataand the small
number of studies, meta-analysiswas not possible. Thefindings
are presented in a narrative form [37], including tables and
figuresto aid in data presentation.

Results

Study Inclusion

Intotal, 1728 references wereidentified using the search terms.
The addition of secondary searches of reference lists and
searches of gray literature resulted in the identification of
another reference. The exclusion of duplicates resulted in 1351
references, of which 1320 (97.71%) were excluded after the
title and abstract screening. The remaining 31 references were
retrieved in full text. Of the 31 papers, 25 (81%) were excluded

JMed Internet Res 2021 | vol. 23 | iss. 12 | €31665 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Morelius et al

(Multimedia Appendix 2 [38-62]), resulting in 6 (19%) papers €ligible for inclusion (Figure 1) [63-68].

Figure1l. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart of the study selection and inclusion process.
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M ethodological Quality

A tota of 2 authors (EM and SR) independently appraised the
6 articles that met the inclusion criteria for methodological
quality. Table 1 summarizes the questions answered in the

MMAT, with 1 study excluded as it did not meet the essential
screening criteriaquestions [36,68]. The methods varied across

the remaining 5 studies. Of the 5 studies, 2 (40%) studies used
mixed methods [63,64] and 3 (60%) studies used a
quasi-experimental design (quantitative nonrandomized) [65-67].

JMed Internet Res 2021 | vol. 23 | iss. 12 | €31665 | p. 4

https://www.jmir.org/2021/12/€31665

XSL-FO

RenderX

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Morelius et al

Table 1. Assessment of methodological quality with the Mixed Methods Appraisal Tool version 2018 [36].

Blatz et a Fikset a Kobak et a McGarry et a Ruiz-Baguésetal Slater et d
[63] [64] [65] [66] (67] [68]
Screening questions
Arethere clear research questions? Yes Yes Yes Yes Yes Unclear
Do the collected data allow to addressthe  Yes Yes Yes Yes Yes Unclear
research questions?
Quantitative descriptive
Isthe sampling strategy relevant to address  Yes Yes N/AR N/A N/A N/A
the research question?
Isthe sample representative of thetarget  Yes Yes N/A N/A N/A N/A
population?
Are the measurements appropriate? No Yes N/A N/A N/A N/A
Isthe risk of nonresponse bias low? Yes Yes N/A N/A N/A N/A
Isthe stetistical analysis appropriate to Yes Yes N/A N/A N/A N/A
answer the research question?
Quantitative nonrandomized
Are the participants representative of the  N/A N/A No No Yes N/A
target population?
Are measurements appropriate regarding  N/A N/A Yes Yes No N/A
both the outcome and intervention (or ex-
posure)?
Are there complete outcome data? N/A N/A Yes No Yes N/A
Are the confounders accounted for inthe  N/A N/A Yes Yes Yes N/A
design and analysis?
During the study period, wastheinterven- N/A N/A Yes Yes Yes N/A
tion administered (or exposure occurred)
as intended?
Quantitative score, n (%) 4(80) 5 (100) 4 (80) 3 (60) 4 (80) N/A
Qualitative
Isthe qualitative approach appropriateto  Yes Yes N/A N/A N/A N/A
answer the research question?
Arethequalitative datacollection methods No No N/A N/A N/A N/A
adequate to address the research question?
Arethe findings adequately derived from No No N/A N/A N/A N/A
the data?
Isthe interpretation of results sufficiently No No N/A N/A N/A N/A
substantiated by the data?
I's there coherence between qualitative No No N/A N/A N/A N/A
data sources, collection, analysis, and in-
terpretation?
Qualitative score, n (%) 1(20)° 1(20)° N/A N/A N/A N/A

8N/A: not applicable.

bOnly the quantitative part was used in the review as the qualitative information provided was minimal.

The quality of the 60% (3/5) quasi-experimental studies was
moderate, with a 60% to 80% score [65-67], as was the quality
of the quantitative component of the mixed methods studies,
which was moderate to good with an 80% to 100% score
[63,64]. The quality of the qualitative component of the 40%
(2/5) mixed methods studieswas poor (20%) and wastherefore
excluded [63,64].
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RenderX

Although the 5 included studies met the quality criteria, biases
were noted. A mixed methods study [63] and a
quasi-experimental study [67] used nonvalidated measurement
tools. In 67% (2/3) of the quasi-experimental studies, it was
unclear if the participants were representative of the population,
as a large proportion of participants were White [65] or
college-educated [66]. McGarry et a [66] did not provide
complete outcome data, with a high rate of participants not
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completing the program and not providing a rationale for why
they dropped out of the program [66]. None of the 5 studies
wererandomized or had an independent control group, limiting
the ability to quantify the effect of the digital health intervention
and limit the confounding factors. Of the 5 studies, 3 (60%) had
small sample sizes, with not more than 30 participants in each
study receiving the digital health intervention [63,65,66]. Of
these 3 studies, 2 (67%) were pilot studies [65,66].

Characteristics of the Studies

Of the 5 studies, 2 (40%) used a descriptive longitudinal design
with repeated measures [63,64] and 3 (60%) used a
pretest—posttest design [65-67]. Of the 5 studies identified as
meeting the selection criteria, 1 (20%) study was implemented
in a hospital [63], 2 (40%) in outpatient clinics [64,65], and 2
(40%) in the community [66,67]. Of the 5 studies, 4 (80%) were
conducted in the United States [63-66] and 1 (20%) study in
Spain [67]. More detailed information about the study
characteristicsis provided in Multimedia Appendix 3 [63-67].

Description of the Participants

The sample size varied acrossthe 5 studies, with 3 (60%) studies
having <30 participants [63,65,66] and 2 (40%) studies with
>200 participants [64,67]. Most participants were mothers,
ranging from 73% [66] to 100% of the sample in each study

Morelius et al

[63]. The mean age of participants in each study varied; the
lowest mean age was 28.6 years [63], and the highest was 37.5
years [64]. A higher percentage of male children living with
health conditions was represented in the studies, ranging from
54.5% [64] to 73% [66] (Multimedia Appendix 3).

Description of the Interventions

All the 5 digital interventions used web-based portals, with
access limited to the participants only (ie, access was not open
to the general public). The interventions targeted a variety of
health conditions:. infantsborn preterm [63], asthma[64], autism
spectrum disorder [65,66], and food alergy [67]. All 5 study
interventionsincluded an educational component, with 4 (80%)
studies including additional interactive communication
components (electronic recording of times and volumes of
breastmilk expression, a patient portal to interact with health
care providers[64], use of videos, web-based training of parents
to promotethe child’s communication skills[66], and web-based
discussion forums [67]; Multimedia Appendix 4 [63-67]).

Parent-Related Outcomes

Parent-rel ated outcomes were extracted as engagement (use and
satisfaction) and health literacy (health knowledge and health
behavior; Figure 2).

Figure 2. Parent-related outcomes extracted as engagement and health literacy, including subcontent.
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Engagement

All studies reported on engagement, although the definitions of
engagement and level s of engagement varied acrossthe studies.
Additional details are outlined in Multimedia Appendix 4 and
further described in the following sections.

Use

Approximately 80% (4/5) of the studies reported the number
of parentswho wereinvited to participate [63,64,66,67]. Invitees
logging into the website ranged from 2.6% of eligible parents

Morelius et al

[64] to 100% [66] (Table 2). Most participants (67%-100%)
who logged into the website accessed the digital intervention
at least once [63-67]. Users who continued to use the
intervention or completed the digital health intervention ranged
from 37% of parents participating in the Pivotal Response
Treatment (PRT) program [66] to 100% in the Lactation Log
Pluswebsite [63] and the web-based tutorial, which focused on
communication with children with autism spectrum disorder
[65] (Table 2).

Table 2. Number and percentage of parents approached to participate, logged into the website, and accessed the digital intervention (use).

Study Approached to partici- ~ Logged into the website, Accessed the intervention,  Continued use or completed theinterven-
pate, N n (%) n (%) tion, n (%)

Blatz et al [63] 20 18 (90) 13 (100) 13 (100)

Fikset al [64] 9133 237 (2.59) 237 (100) 156 (65.8)

Kobak et al [65] _a 23(—) 23 (100) 23 (100)

McGarry etal [66] 51 30 (59) 30 (100) 11(37)

Ruiz-Baguéseta [67] 277 207 (74.5) 139 (67.1) 130 (62.8)
3N ot provided.

. . o . .

Satisfaction tutorial compared with 8% before taking the tutorial.

Of the 5 studies, 3 (60%) measured satisfaction with digital
health interventions. Tools used to measure satisfaction varied,
with high satisfaction identified in al 3 studies [65-67].

Kaobak et al [65] used the System Usability Scale to measure
satisfaction with the technical parts of the web-based version
of the Enhancing Interaction Program. This is a validated
10-item scale ranging from O to 100. The mean score in this
study was 85 (SD 17), which correspondsto ascore of excellent.
They also used the User Satisfaction Questionnaire to evaluate
theclinical content of the web-based program. This scaleranges
from 15 to 60 and has shown good internal consistency. The
mean score in this study was 54.5 (SD 5.9). McGarry et al [66]
used Social Validity Measures to assess parents’ satisfaction
with the PRT program. Parents were asked to respond to a
variety of statements using a scale from O (strongly disagree)
to 5 (strongly agree). Over 90% of the parents agreed that the
course was well-written and organized. Ruiz-Bagués et al [67]
used a 5-item Likert scale to assess satisfaction with the
educational program. The scale ranged from O (not at all) to 10
(great deal) points. The mean scorein this study was 8.78.

Health Literacy

All studies reported on health literacy, either as a change in
health knowledge or health behavior. Additional details are
outlined in Multimedia Appendix 4 and further described inthe
following sections.

Health Knowledge

Improvement in parental knowledge wasidentified in 40% (2/5)
of the studies [65,67]. Kobak et a [65] used a questionnaire to
measure changes in knowledge before and after a web-based
intervention program for autism spectrum disorder and found
an increase in the mean number of correct items from 12.6 to
20.4 (P<.001); 79% of parents scored >80% after taking the

https://www.jmir.org/2021/12/€31665

Ruiz-Bagués et a [67] measured the changes in knowledge
before and after a web-based intervention program for food
allergy and found animprovement in 15 out of 30 questionnaire
items and a significant improvement (P<.001) in 8 items.
Improvement was more frequent in the general knowledge and
clinical aspects domain than in the daily life with food allergy
domain. No study reported on the time el apsed between theend
of the intervention and the knowledge test.

Health Behavior

Of the 5 studies, improvement in behavior was identified in 3
(60%) studies [63,64,66]. Blatz et al [63] found that a website
that included breast milk information and a milk diary helped
participants pump milk and sustain milk supply. Of the 13
participants, 2 (15%) felt that the milk log website helped to
pump milk a great deal, 5 (38%) felt that it somewhat helped,
and 6 (46%) felt that the website log did not help them pump
breast milk. Furthermore, of the 13 participants, 2 (15%) felt
that the milk log website helped maintain milk supply a great
deal, 3 (23%) felt that it somewhat helped, and 8 (62%) felt that
the website log did not help them maintain it.

Fiks et a [64] found increased medication refills and
asthma-related medical visits among parents of children with
uncontrolled asthma. Of the 76 children with uncontrolled
asthma after thefirst survey, 20 (67%) had amedication change
or refill within 30 days of survey completion, and 21 (28%) had
an asthma-related primary carevisit within 30 days. Theresults
represent a significant increase in medication changes or refills
and asthmarrelated visits when compared with the same period
in the prior year for each child (14% increase in medication
changes, 95% CI 2%-27%, and 16% increase in visits, 95% CI
3%-28%).

McGarry et d [66] found that parentswho completed the Autism
PRT program were successfully able to learn and implement

JMed Internet Res 2021 | vol. 23 | iss. 12 | €31665 | p. 7
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

the dtrategies. Parents submitted videos of parent-child
interactions, which were coded for the fidelity of implementation
and social communication behaviors. Parent’streatment fidelity
improved from baseline (mean 65.34%, SD 18.04%) to week
5 (mean 90.13%, SD 7.20%; P<.001). At baseline, of the 11
parents, 1 (9%) met the fidelity of implementation, with >80%
fidelity score. By the end of the program, 10 parents met the
fidelity of implementation, whereas 1 parent approached fidelity
with a 75% fidelity score.

Child Health Outcomes

Of the 5 studies, 1 study (20%) reported on child health
outcomes. McGarry et a [66] demonstrated increased
communi cation behavior among children with autism spectrum
disorder. There was an improvement from baseline to week 5
in children’s vocalization (P=.05), eye contact (P=.03), and
positive affect (P<.001).

Discussion

Principal Findings

With only 5 intervention studies identified in this systematic
review, itisclear that few digital health interventions have been
developed to improve health literacy among parents of children
aged O to 12 years living with a health condition. Of the 5
studies, 4 (80%) were published in the past 4 years, suggesting
that digital health interventions to improve health literacy are
an emerging area of research. The use of digital health
interventionsin clinical practice has also increased because of
the COVID-19 pandemic [25].

The 5 studies reported parent-related outcomes, with a focus
on engagement with digital health interventions. Despite the
low number of studies, digital health interventions to improve
health literacy appear acceptable and useful among parents.
After parents logged into a website and enrolled in the digital
health intervention, >60% of parents demonstrated continued
engagement with the program [63-65,67], with 1 exception [66].
Thestudy by McGarry et a [66] had the |owest rate of continued
use. The reason could be a rather demanding program where
the parents had to submit a video after each web-based lesson,
capturing how they used their new information with the child.
Submission of a video was a prerequisite for continuing with
theintervention. In another study, <3% of the parentswho were
approached logged into theintervention platform [64]. However,
in the same study, approximately 66% of the parents continued
to usethe portal onceloggedin [64], implying that parentswho
initiate engagement are also likely to remain engaged. A
systematic review studying the factors affecting engagement
and recruitment to digital health interventions suggests that
people struggle to make sense of digital health interventions
and recommends raising the profile for digital health products
to make people more aware of them [69]. It is possible that the
current pandemic, which hasincreased the use of digital health
care, has raised the awareness of digital interventions.

Improvement in parental health literacy, including either
knowledge [65,67] or behavior change [63,64,66], indicated
positive results, which are important when parents are
responsible for their children’s health care and well-being [1].
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However, none of the included studies used a validated
instrument developed to measure general health literacy, such
as Rapid Estimate of Adult Literacy in Medicine or Test of
Functional Health Literacy in Adults[70]. Instead, both Kobak
et a [65] and Ruiz-Bagués et a [67] measured specific
knowledge targeting autism spectrum disorder and food alergy,
respectively. Disease-specific knowledge has proved to be of
greater importance in affecting health behavior change than
genera hedlth literacy [71]. It is also suggested that general
health literacy can be a prerequisite for disease-specific
knowledge [71]. Health literacy is a complex concept in which
knowledge isimportant and can influence health behavior and
child health outcomes [5]. For parents responsible for their
children’s basic care and specific care related to their health
condition, it isessential to have both general health literacy and
disease-specific knowledge. However, few studies have
evaluated the effect of digital health interventions on either
parents’ general health literacy or disease-specific knowledge.
In times of a pandemic, when access to physical consultations
with health care providers has been affected, digital health
interventionsto increase parents' knowledge and behavior may
be of utmost importance for the child's health.

Health literacy increases the parent’s capacity to engagein and
take responsibility for their child's health care[2], both of which
are associated with improved child health outcomes. Only 20%
(1/5) of the studies reported on a change in outcomes [66].
McGarry et a [66] reported positive changes in children’s
communicative behavior at the same time as the parent’s
treatment fidelity improved significantly. These are promising
results showing that increased disease-specific knowledge in
parents can positively affect child health outcomes; however,
more studies are necessary to prove this hypothesis. Therefore,
it isessential to report on potential improvementsin the child’'s
health statusin future studiesto eval uate the impact of increased
health literacy in parents.

No randomized controlled studieswere included in thisreview.
Of the 5 studies, 2 (40%) were presented as mixed methods
studies [63,64]. Unfortunately, the qualitative part of these
studies was assessed as having low methodol ogical quality. The
only qualitative study included following full-text review was
subsequently excluded after critical appraisal [68]. The 3
guantitative studies that evaluated satisfaction reported high
satisfaction levels with the digital health intervention [65-67].
However, these studies all used different tools to measure
satisfaction, thuslimiting the aggregation and synthesis of data.
Qualitative studies could help to develop an understanding of
why some parents decide to initiate engagement with digital
health interventions and what factors contribute to their
continued use.

Limitations of the Review

Although this review was systematic, the findings must be
interpreted with caution. The number of studies identified was
small, homogeneity among the studies was limited, and none
of the included studies used a true comparison (ie, control
group). Several factors may have influenced the outcome of the
digita health interventions, including the implementation
methodology, limited responses and participation rates,
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encouragement by health care providers, and participants
characteristics. Owing to the small number of included studies
and missing data on participants' characteristics, the influence
of potential covariates could not be further evaluated. The
variation in methodological design, including differences in
outcomes and few comparators, limited the authors’ ability to
conduct ameta-analysis. It should also be considered that only
studies published in English were included in this review.
Degspite these limitations, the favorable results across studies
suggest that further evaluations of the benefits of digital health
interventions should be undertaken.

Morelius et al

Conclusions

This review has shown the potentia of digita heath
interventionsto improve health knowledge and health behavior
among parents of children aged 0-12 years with a hedlth
condition. Of the 5 included studies, 4 (80%) were published
in the past 4 years, indicating that digital health interventions
aimed at improving health literacy are a developing research
area. Future studies should include qualitative studies and studies
with randomized samplesto more fully understand the potential
of digital health interventionsto increase parent health literacy.
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