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Storytelling in Digital Health Technologies for
Promoting Health Literacy: An Integrative Review

ABSTRACT

Background and Objectives: Digital health technology should be an educational
tool for child care and empowerment when applied to children’s health literacy.
This study aimed to analyze digital health technologies that utilize storytelling
resources to promote children’s health literacy.

Materials and Methods: This integrative review was conducted in six distinct
stages across major healthcare databases (MEDLINE/PubMed, CINAHL, Web of
Science, and Scopus), selecting studies published between January and February
2023, guided by the research question. The search and selection process for
articles was adapted from the Preferred Reporting for Systematic Reviews and
Meta-Analyses guidelines. Selected articles were assessed for methodological
rigor using a tool adapted from the Critical Appraisal Skills Programme, and Rayaan
software was used for data screening. Two independent reviewers were involved
in article selection, extraction, and analysis.

Results: Of the 13,049 articles identified, 15 studies were selected, focusing on
self-care in health management, children’s feelings, and learning through
storytelling. Digital health technologies included mobile applications, educational
software, virtual reality, videos, and images, which used resources such as
storytelling, animation, gamification, comics, storyboards, poetry, music, and
interactive narration. Seven studies were identified regarding self-care and health
management.

Conclusion: Digital health technologies with storytelling, when based on learning
and promoting health literacy, can be important tools for expanding children’s
experiences of self-care in health management, both inside and outside hospital
settings. Therefore, further studies on this topic are needed, encompassing
children, parents, teachers, healthcare professionals, institutions, and public
policies from the perspective of child health literacy.
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Introduction

Situations involving illness or healthcare can
generate feelings of fear and anxiety,
restricting children’s daily activities (such as
interacting with and exploring the various
spaces around them). This makes care
provided by healthcare professionals
challenging, and can pose a temporary or
lasting threat to pediatric patients’ physical
and emotional well-being, especially when
their needs are not understood and specific
strategies for comprehensive care are not
implemented (1,2).

Communication  established  through
playful strategies that connect children’s
physical, cognitive, and emotional care can
foster the sharing of health information and
increase the understanding that children
need to participate in decision-making (3).
Parents, caregivers, and healthcare
professionals need strategies to connect with
children’s emotional issues in situations of
illness and care to establish bonds of trust
that facilitate this interaction (2,3).

In this context, storytelling, or the art of
storytelling, emerges as a powerful
communication tool capable of translating
complex health information into
understandable and engaging narratives,
promoting the active participation of children
in decisions about their own health (3).

Strengthening this participation is a central
pillar of children’s health literacy (HL).
Defined as the ability to access, understand,
assess, and apply information to make health
decisions (4,5), HL in the pediatric age group
has specific characteristics, which were
highlighted by Broder et al. (2019) in the 6D
Model: 1) Differential epidemiology and
health perspectives; 2) Demographic patterns

and inequalities; 3) Developmental change
and socialization process; 4) Dependency
within power structures and generational
relationships; 5) Democratic citizenship and
active participation; 6) Digitalization/growing
up in digital worlds. Among these definitions,
“Digitalization/growing up in digital worlds” is
a critical dimension that shapes new
generations’ health experience, alongside
factors such as psychosocial development
and dependency on power structures (6,7).
Therefore, when combined with HL, digital
technologies can transcend mere distraction
to become an important educational tool for
child care and empowerment, aligning with
the Sustainable Development Goals by
promoting health and well-being (8,9).

Health applications have offered attractive
communication and comfort strategies for
children by offering solutions and content
with playful elements in the form of stories
and interactive games that can be integrated
and accessed quickly and appropriately by
children and families inside or outside
hospital settings (10).

The literature recognizes the potential of
digital technologies for temporary pain and
stress relief during pediatric procedures.
However, the use of digital storytelling (DST)
offers an additional, more profound benefit:
a creative process that fuses traditional
storytelling with the interactivity of
technology, transforming children from a
passive recipient into a main player of their
care journey (11).

Despite the widespread use of digital
health  technologies, contributions to
children’s HL during stressful and threatening
events are still limited. While studies assess
the impact of digital tools on specific clinical



outcomes, there is a lack of synthesis on how
storytelling elements are  specifically
employed to develop children’s HL skills and
broaden their experience of self-care in
health management in a participatory
manner. It is unclear which narrative
resources (e.g., gamification, characters, and
interactive storylines) are most effective and
how they are applied in different healthcare
contexts.

Given the above, this integrative review
aimed to analyze digital health technologies
that use storytelling resources to promote
children’s HL.

Materials and Methods

1. Framing the study question

This is an integrative review, structured in six
distinct stages: 1) Topic identification and
research question selection; 2) Database and
inclusion and exclusion criteria definition; 3)
Definition of the information to be extracted
from selected studies; 4) Assessment of
studies included in the review; 5) Analysis and
interpretation of results; 6) Presentation of
review/synthesis of knowledge (12). To this
end, the research question was structured
based on the Population, Interest, Context
(PICo) strategy, as recommended by Sousa et
al. (2023), presented below: P (Population) —
Hospitalized preschool and school children; |
(Interest) — Digital health technologies that
use storytelling resources; Co (Context) —
Learning and active participation of children
from the perspective of HL. The research
question was: What is the evidence of digital
health technologies that use storytelling
resources for learning and active
participation of children from the perspective
of child HL?

2. Search strategy

The bibliographic survey was conducted in
January and February 2023 through virtual
access to Medical Literature Analysis and
Retrieval System Online (MEDLINE), accessed
through the PubMed portal, Cumulative
Index to Nursing and Allied Health Literature
(CINAHL), accessed via Core Collection
(Thomson Reuters), Scopus (Elsevier), and
Web of Science. For the database search, we
selected descriptors indexed in the Medical
Subject Headings and CINAHL Titles, as well as
uncontrolled descriptors, established
according to synonyms of controlled
descriptors, through prior reading on the
topic of interest.

To systematize data collection, an
advanced search form was used, respecting
the peculiarities and distinct characteristics of
each database. The search descriptors and
keywords were “Child”, “Child Preschool”,

“Child Hospitalized”, “Education
Technology”, “Mobile Applications”
(keyword), “m-health” (keyword),

“Storyteller” (keyword), “Health Literacy”,
“Health Education”, “Child Development”,
“Child Health”, and “Learning”. The
descriptors and keywords were combined
with the Boolean OR within each set of PICo
strategy terms, then crossed with the
Boolean AND. The Boolean combinations
used were “Child” OR “Child, Preschool” OR
“Child, Hospitalized” AND “Education
Technology” OR “Mobile Applications” OR
“m-health” AND “Storyteller” OR “Health
Literacy” OR “Health Education” AND “Child
Development” OR “Child Health” OR
“Learning” to meet the research question and
criteria of interest.
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The search was conducted by two
researchers, who standardized the sequence
of descriptors and cross-referencing in each
database. To ensure a comprehensive search,
the studies were accessed in their entirety
through  the Coordination for the
Improvement of Higher Education
Personnel— Brazil — journal portal.

3. Selection criteria

Original articles published in the last ten years
were included in the sample, as they are
believed to reflect the most recent
recommendations on  storytelling-based
digital health technologies for children’s HL.
Articles available in full, written in English,
Portuguese, or Spanish, that answered the
guiding question, meeting one or more of the
following criteria of interest, such as learning
and active participation of children in health
settings, were excluded. Review or reflective

articles, letters to the editor, historical
articles, reviews, final papers, theses,
dissertations, and articles whose

methodological rigor resulted in a score lower
than six were excluded.

4. Study selection process

To optimize the database search and
selection process, the retrieved studies were
imported into Rayyan. Rayyan is a program
designed specifically to streamline the
screening of duplicate articles and the
reading of abstracts and titles using a semi-
automated process (13). The articles selected
for full-text reading were then exported to
Mendeley, a bibliographic reference
management software available in Scopus, to
organize the retrieved studies. The articles
were exported to nursing-specific databases
(CINAHL) and health databases

(MEDLINE/PubMed), followed by nonspecific
databases (Web of Science, Scopus).

The titles, abstracts, and descriptors of the
articles were read once they were identified,
and those that met the eligibility criteria were
selected for full-text reading. After a
comparative assessment between the two
researchers, a third researcher was requested
to assess any discrepancies to minimize bias.
The search and selection process was
adapted from Preferred Reporting for
Systematic Reviews and Meta-Analyses
recommendations (14) (Figure 1). To
systematically assess the methodological
rigor of the selected articles, an adapted
Critical Appraisal Skills Programme (15) tool
was used. This tool has ten criteria, and only
articles that obtained a score of six or higher
were included in this review. The level of
scientific evidence was also measured and
classified into seven levels: level | - systematic
reviews or meta-analysis of relevant clinical

trials; level Il - well-designed randomized
controlled clinical trial; level 1l - well-
designed clinical trials without

randomization; level IV - well-designed
cohort and case-control studies; level V -
systematic review of descriptive and
qualitative studies; level VI - evidence derived
from a single descriptive or qualitative study;
level VII - opinion of authorities or report of
expert committees (16).

5. Findings synopsis

The articles selected for the review were
compiled into a spreadsheet containing items
relating to the author, year of publication,
country, and types of technologies,
theoretical framework, target audience,
setting, and storytelling resources (Table 1).



Critical analysis of digital health
technologies considered the 6D model (six
dimensions) of children’s HL, considering that
the appropriation of knowledge about
children’s physical, cognitive, and
socioemotional aspects and interactions with
their social environment (caregivers, friends,
teachers, and healthcare professionals) can
improve self-care management and child
leading role (6,8). The attributes of children’s
learning to access/apply
(behavioral/operational), understand/assess
(cognitive), and motivate
(affective/conative), which, according to
Piaget and Vygotsky’s theories, indicate that
cognitive processes—assimilation,
accommodation, and adaptation—are
relevant to children’s understanding of HL (5,
6), as shown in Table 2.

For better understanding, this integrative
review was divided into three topics: self-care
in health management; children’s feelings;
and learning with storytelling resources.
Results
A total of 13,049 articles were initially
obtained based on the search strategy and
selection process. After assessing the studies’
eligibility, 15 articles were included in the
final sample. Figure 1 represents the study
selection process.

Of the articles identified in the databases,
10 (66.7%) were found in Scopus, one (6.7%)
in MEDLINE/PubMed, and four (26.6%) in
Web of Science. None were found in CINAHL.
Of the countries where the studies were
conducted, two articles were from Iran and
two were from the United States (USA). The
other countries presented only one article
each. A higher frequency of publications
occurred in 2022, 2021, and 2016.

Of the primary studies included, six based
the construction/development of digital
health technology on different theoretical
frameworks: Participatory Design Theory;
Growth Mindset Theory; Social Cognitive
Theory; Behavioral and
Empowerment/Engagement Theories;
Norma Engaging Multimedia Design (NEMD);
Biobehavioral Family Model (BBFM); and DST.
In terms of study design, four were user-
centered methodological studies (S8, S12,
S13, and S15), consisting of technology
development and usability assessments. In
terms of level of evidence, S5, S6, S7, S9, and
S14 were classified as level Il, S1 and S2 were
classified as level IV, and S3, S4, S8, S10, S11,
S12, S13, and S15 were classified as level VI
(16).

The digital health technologies for child
learning identified in the studies were mobile
applications (S1, S4, S10, and S12),
applications (S5, S13, S14, and S15) on
different types of devices (cell phone and
tablet), educational software (S2, S3, S8, and
S15), virtual reality (VR) software (S6 and S7),
videos, and images (S1, S3, S9, and S11) that
used some storytelling resource (e.g., DST
(S11); videos with animations (S2 and S3);
gamification (S2, S3, S12, and S13); comics
(manga) (S10); anecdotes and stories (S14);
animations, stories and poetry (S5); narrated
stories and music (S4); characters and
cartoons (S1, S8, S9, S12, and S13); interactive
narration (S8, S12, S13, and S15); storyboard
and sharing of stories (513 and S15)), as
shown in Table 1. These studies targeted
children and adolescents between the ages of
2 and 17 in various care settings, including
hospitals, schools, and homes.
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Identification of studies via databases and records

Records identified from databases
searching:

MEDLINE/PubMed (n=38)
Scopus (n=1,832)

CINAHL (n=1,932)

Web of Science (n=9.247)
Total (n=13,049)

Identification

Records removed before screening:

A A

- Duplicates removed (n=284)

Articles accessed to read titles and abstracts
(n=12,765)

Articles excluded after screening

v

of title and abstract (n= 12.663)

Screening

Full-text articles assessed for

Full-text articles excluded: (n=87)

A 4

eligibility (n=102)

A 4

Final full-text articles
included in review (n=135)

Included

- Not focused on the population (n= 25)
- Not main object the study (n=62)

FIGURE | PRISMA SRs flow diagram,

Figure 1. Preferred Reporting for Systematic Reviews and Meta-Analyses flow diagram showing the study
identification and selection process (14)

The topics of digital health technology
covered in the studies varied significantly. S1,
S2, 56, 57,59, and S14 focused on minimizing
anxiety, pain, and fear in children during
clinical situations related to preoperative
surgery, hospitalization, and immunization
procedures in primary care. Regarding self-
care in health management, S8, S10, S12, and
S15 focused on self-care for chronic or acute
diseases such as asthma and cancer. Other
studies (S3 and S5) addressed oral hygiene,
while S13 addressed guidance on outpatient

procedures and pediatrician appointments
and S4 addressed sleep hygiene (Table 2).

Legend: *Behavioral/operational: skills for
searching for and accessing health
information, using the information obtained,
communication, interpersonal interaction;
**Cognitive: actions related to thoughts,
learning, and information processing;
***Affective/conative:  self-control, self-
regulation, self-management, interest, and
motivation (5, 6).
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Discussion

The digital health technologies, mediated by
storytelling highlighted in this research,
explored a variety of topics. For child health
management, studies focused on
chronic/acute diseases such as asthma and
cancer (S8, 510, S12, and S15), and oral health
and sleep hygiene (S3, S5, and S4). These
technologies were primarily software and
mobile applications aimed at guiding and
teaching children and adolescents how to
develop their autonomy.

S10 carried out in Japan demonstrated
positive aspects of mHealth application. In
addition to providing educational health
information in simple and easily accessible
language, S10 allowed children to play and
have fun with comic books (manga),
promoting interest and learning about
asthma (24).

For parents and/or caregivers, S10 app
allows them to share content in easy-to-
understand  language, especially for
monitoring asthma symptoms with their
pediatrician during outpatient visits. This app
feature has facilitated communication and
management of their children’s health with
healthcare professionals (24). Studies show
that careful and deliberate shared
responsibility between parents and children
improves asthma symptom assessment,
medication adherence, and overall asthma
management (30).

As in S12, a mobile application (video
game) was developed and validated for its
usability by children, parents, oncologists,
nurses, and software engineers to construct
stories and plots about the challenges faced
by pediatric cancer patients. The application
contributed information on empowerment

and self-management for children
undergoing chemotherapy who require care
after hospital discharge (26). This study
highlights the need for future studies that
require more time to assess the effect of this
technology on the health of children with
other chronic diseases.

S8, an Indonesian study, developed a
digital educational program for managing
asthma symptoms in children aged 6 to 12.
The technology includes an interactive
narrative, games, and an asthma education
plan. The application development was
conducted in two phases: the first involved
developing the software elements and
content; and the second involved creating an
interactive  narrative  (serious game),
developed and validated by experts, a
pediatrician, and two pharmacists (22). This
technology did not involve children’s co-
design.

S15 developed a software/application that
included content and interactive narratives
about asthma management for children aged
8 to 11. The study was conducted through six
focus groups held in US schools to assess
usability based on feedback from the children
themselves. The application was developed
for use in school clinics, but it has the
potential to be adapted to other settings such
as pediatric waiting rooms, hospitals, and
even homes (29).

S3 and S5 digital health technologies,
aimed at promoting oral health, with
animated videos, interactive games,
animations, poems, and narrated stories,
allowed school children aged 10 to 15 to
understand the importance of brushing
techniques, the five golden rules for oral



healthcare and treatment for toothache (18,
20).

S4, aimed at children aged 3 to 8 years,
featured a mobile application with narrated
stories, audio music, and accessibility
features (screens, light and dark modes) to
help children with sleep difficulties (19).
These communication features can facilitate
interpersonal interaction and information
gathering for children and caregivers (31).

The presence of smartphones has led to an
explosion of self-management health
(mHealth) applications (9). The use of digital
applications is increasing, and patients are
becoming more engaged in obtaining health
information outside of hospitals. These
findings directly better health
outcomes (32).

However, studies show that although

reflect

mobile technology has become an instrument
in the daily lives of young children in
industrialized nations around the world, the
use of applications related to children’s
health needs is still limited when compared to
the adult population (11).

Children and families need to be able to
manage and make appropriate health
decisions. People with inadequate HL utilize
more healthcare resources, have higher
treatment costs, visit emergency rooms more
frequently, and have worse health outcomes
(7,8).

To encourage acceptance and use,
applications must meet users’ needs and
daily routines, be useful, and user-friendly.
Involving children and caregivers from the
beginning of design and development is
crucial to ensuring that the application is
focused on this target audience and adapts to

children’s daily lives and world of experience
(18, 27).

Thus, it is observed that some studies used
theoretical frameworks in the development
of digital technologies. Among these
frameworks is NEMD, which employs five
factors— simulation interactivity, construct
interactivity, immediacy, feedback, and
goals—to promote user engagement and
learning, as identified in S8 and S15 (22,29).

The Participatory Design Theory
mentioned in S12 and S13 addresses
children’s participation during the

development of technologies, indicating that
their contributions and involvement as co-
designers assist in construction and
assessment processes in terms of usability
and  graphic  design, enabling the
identification of needs and ensuring product
suitability (26, 27).

Lambert’s DST method, described in S11,
guides participants in creating short films
about their experiences, using videos and
images, with potential educational
application and improvement of healthcare
for hospitalized patients (25).

The BBFM used in S15 seeks to promote
self-management skills with the support of
family members, colleagues, the community,
and healthcare professionals, covering
socioemotional aspects related to asthma
acceptance (29). The difficulty of addressing
and facilitating shared responsibility is
highlighted as a gap in existing digital
interventions for asthma management (30).

The Growth Mindset Theory was
incorporated into S8 during the development
of the game’s interactive narrative, aiming to
help children overcome obstacles and
manage asthma symptoms (22). In S10, social
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cognitive and adaptive theories were used in
an mHealth application aimed at increasing
the self-efficacy of children and caregivers in
asthma management, in addition to fostering
knowledge and  self-management of
symptoms (24). Most studies point to a lack
of technologies based on scientific evidence,
information from professionals, and end
users.

From this perspective, digital tools based
on scientific evidence can support digital
health (eHealth) and mobile health (mHealth)
by developing effective technologies to
promote child empowerment, improving the
understanding of health, disease and
treatment options for users who use such
technologies (9,23).

In relation to children’s feelings, most of
the identified digital health technologies
focused on distraction and self-control stimuli

to minimize pain, fear, and anxiety.
Furthermore, children’s ability to apply
health information was limited in the

technologies (S6 and S7) that used VR.

These studies consider VR’s potential as a
resource for pain and anxiety relief. Children
who participated in S6 and used VR in the
immunization room experienced pain relief
during vaccination. In an inpatient setting,
S7’s VR, used by children before anesthesia in
a surgical center, significantly reduced
preoperative anxiety (1, 21).

Similarly, a study using VR to treat acute
pain during daily dressing changes in burn
patients demonstrated a significant reduction
in pain by between two and four points on the
scale used in pediatric patients (33).

S1, S2, S3, S9, S13, and S14 not only
minimized pain, fear, and anxiety but also
provided educational information to help

children understand the procedures to be
performed by healthcare professionals during

hospitalization or outpatient follow-up.
Complementing children’s developmental
needs and psychosocial aspects with

educational information has proven effective
in preparing children for surgery. Therefore,
children who participate in educational
programs have a greater ability to manage
anxiety and, therefore, experience lower
levels of preoperative anxiety (3, 18).

From a learning perspective, storytelling is
an engaging and creative way to teach and
guide children and parents about healthcare
(10, 11). Since ancient times, there has been
a human tradition of transmitting wisdom
through storytelling. Even before the printed
word, oral traditions carried people’s
stories—preserved to educate, empower,
teach, warn, or connect (30,34).

Digital literature plays an increasingly
important role in children’s daily lives,
opening new avenues for family literacy and
early childhood education. From an early age,
children begin to explore and intuitively use
digital media (9, 35).

Interactive health-promoting technologies
show significant potential to effect behavioral
change and promote disease self-
management through education and active
patient engagement aimed at understanding
health, disease, and treatment (26).

From this perspective, the international
market is responding to these possibilities
with applications aimed at children (11). In
addition to gaming and entertainment
applications, there is a growing number of
educational applications, storybook
applications, and e-books that promote



language and literacy development in
preschoolers (31, 34).

As a result, digital technologies are
expanding children’s access to written
language, establishing modified modes of
communication in various literacy
environments. For child HL, DST proves to be
a promising strategy for empowering and
learning children and their caregivers (8, 9,
11).

From this perspective, gamification (the
application of game design elements) is
increasingly used in health applications for
rehabilitation and self-care routines to
increase adherence and engagement. Serious
games are resources designed to benefit
players by training them to improve specific
outcome measures (changes in cognitive,
physical, and educational variables) relative
to predefined goals (22, 35).

Such games serve two purposes. They can
be used as experimental tools to collect data
on patients’ learning and behavioral
adaptations. They can also be used as
intervention methods if the data suggest
efficacy (26). Immersive VR is a promising,
engaging, playful strategy that can minimize
pain and anxiety in children undergoing
painful procedures and experiencing acute
pain (1, 19). Furthermore, it can provide
distraction and pleasure in unstable
psychological and physiological
environments, facilitating the rehabilitation
of pediatric patients with chronic pain (20,
33).

Research suggests that digital technologies
can be used to create and disseminate
content, such as writing poems and stories,
making music, recording sound, and creating
images, drawings, and videos. These

technologies, offered in healthcare and
promotion settings, can promote children’s
comfort, learning, and active participation.
Therefore, when shared, stories emerge from
these encounters and can provide language
for exploring the ways in which individuals
make sense of experiences that challenge or
exceed their usual sensory or cognitive norms
(25, 34).

Thus, it is noteworthy that digital devices
with storytelling for children also have
benefits for literacy development. Research
shows that balanced and collaborative
parenting practices in digital use are
beneficial, such as promoting family and
social interactions based on children’s
interests and stimulating learning, problem-
solving, and attention skills (11,31).

Digital texts have the potential for many
more features and functionalities than print
texts and can vary greatly from one text to
another, making it challenging to develop
clear guidelines for parents, compared with
parental recommendations developed for
print texts. However, research on how
specific digital reading conditions impact
children’s understanding of stories and how
shared reading interactions and adults’
responsive strategies are affected by devices
is still lacking (36).

This integrative review suggests that
storytelling-based digital health technologies
should be created using scientific evidence
that prioritizes children’s physical, cognitive,
and socioemotional development, as well as
their daily social experiences. The goal is to
empower children, help them learn, and
encourage self-care. The limitations of this
study were the limited timeframe in
identifying studies. Furthermore, the focus on
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nursing and health databases may have
overlooked additional studies in education
focused on digital HL.

Conclusion

The results of this integrative review highlight
the diverse uses of digital health technologies
with storytelling capabilities in health
promotion. These include adapted physical
activities for children with cancer, asthma
symptom management, oral healthcare, and
sleep hygiene. These applications are not only
promising but also enable children to better
cope with and understand different
situations, such as hospitalizations,
readmissions, and withdrawal from daily
activities.

Digital health technologies can incorporate
playful and gamified elements to engage and
motivate children to use the health
information they need for self-care. Thus,

digital resources with storytelling can
facilitate children’s ability to access,
understand, assess, and apply health

information to promote good health and
well-being for themselves and those around
them.

However, there is a shortage of digital
health technologies that use storytelling to
encourage children to learn and participate
actively. Clearly, digital health technologies
that address emotional aspects, such as fear,
pain, and anxiety in caregiving and
hospitalization situations, are more prevalent
than those focused on self-care and child
health management.

However, most of these digital health
technologies are concentrated in countries
with privileged educational development
indices. In countries like Brazil, where a large
proportion of hospitalizations are due to

acute and chronic childhood illnesses,
providing digital health technologies in a
storytelling format to promote HL in social
settings, such as homes, schools, and
hospitals, can encourage communication and
provide comfort. This can also facilitate
access to appropriate health information,
enabling children and families to take action
regarding their healthcare.

Finally, further studies on this topic are
needed that encompass children, parents,
teachers, healthcare professionals,
institutions, and public policies from the
perspective of children’s HL. When guided by
learning and promoting health literacy, digital
health technologies with storytelling can be
important tools for expanding children’s
experiences with self-care in health
management, both inside and outside
hospital settings.
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