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ABSTRACT

Introduction Young people (aged 10-25 years) with
chronic diseases are vulnerable to have reduced social
participation and quality of life. It is important to empower
young people to engage in their chronic diseases self-
management. In comparison with traditional face-to-face
care, interventions delivered through the internet and
related technologies (eHealth) are less stigmatising and
more accessible. Gamified eHealth self-management
interventions may be particularly promising for young
people. This systematic review aims at identifying (1) the
game mechanics that have been implemented in eHealth
interventions to support young people’s self-management
of their chronic (somatic or psychiatric) diseases, (2)

the investigators’ rationale for implementing such game
mechanics and, if possible, (3) the effects of these
interventions.

Methods and analysis The Preferred Reporting ltems
for Systematic reviews and Meta-Analysis statement
guidelines will be followed. A systematic search of the
literature will be conducted in Embase, Psycinfo and Web
of Science from inception until 30 August 2022. Studies
will be eligible if focused on (1) young people (aged
10-25 years) with chronic diseases and (2) describing
gamified eHealth self-management interventions. When
possible, the effects of the gamified interventions will

be compared with non-gamified interventions or care-
as-usual. Primary quantitative, qualitative or mixed-
method studies written in English will be included. Two
independent reviewers will (1) select studies, (2) extract
and summarise the implemented game mechanics as well
as the characteristics of the intervention and study, (3)
evaluate their methodological quality and (4) synthesise
the evidence. The reviewers will reach a consensus
through discussion, and if required, a third researcher will
be consulted.

Ethics and dissemination As systematic reviews

use publicly available data, no formal ethical review

and approval are needed. Findings will be published in

" Elise van de Putte

.8 Remco C Veltkamp © °

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The main strengths of this protocol rely on its care-
fully designed search strategy, inclusion/exclusion
criteria and time-span coverage.

= The review will be conducted within the eHealth
Junior Consortium, ensuring the incorporation of
the complementary expertise of researchers from
various disciplines including, but not limited to, pae-
diatrics, psychiatry, psychology, game design and
industrial design.

= The dissemination of the findings within the consor-
tium will reach a broad public of researchers, cli-
nicians, patient organisations, knowledge centres,
game designers, industrial designers, insurance
companies and business professionals.

= Although the inclusion of heterogeneous samples
and interventions may be seen as a limitation, it
may help to identify relevant game mechanics
that are universal across eHealth interventions for
young people with chronic (somatic or psychiatric)

diseases.

peer-reviewed journals, presented at conferences and
communicated to relevant stakeholders including patient
organisations via the eHealth Junior Consortium.
PROSPERO registration number CRD42021293037.

INTRODUCTION

Growing up with chronic (somatic or psychi-
atric) diseases impacts all domains of daily
life including one’s quality of life and social
participation. In adolescents and young
adults (hereafter referred to as young people,
defined as 10-25 years old'™), chronic
diseases are health conditions that last for
more than 3 months (eg, asthma, chronic
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fatigue and depression) or are potentially life-threatening
(eg, cancer).” In high-income countries, the prevalence
of chronic diseases in young people is increasing, and the
mortality rate is decreasing.” ® Importantly, 15%-25% of
the young people are now living with chronic diseases in
high-income countries.

Self-management is important to improve young
people’s health status and alleviate the burden of their
chronic diseases.® Self-management is the behaviour that
people use to manage their chronic diseases and asso-
ciated effects (eg, symptoms, treatment, physical and
psychosocial consequences, and lifestyle changes).” This
behaviour includes problem solving, decision making,
using resources, forming a relationship with a provider
and taking action'’ in order to perform medical manage-
ment, adopt new behaviours or roles, and coping emotion-
ally."' In summary, self-management is what young people
with chronic diseases do to manage the impact of their
conditions on their daily life."* Although interventions
to support young people with the self-management of
their chronic diseases show positive effects, these effects
are often shortlived."” To achieve long-term benefits, a
challenge is sustaining therapy adherence. Interventions
delivered through the internet and related technologies
(eHealth) are promising for young people because a
number of treatment barriers are overcome (eg, increased
accessibility and anonymity, which may reduce the stigma
commonly experienced by young people) and treat-
ment burden is reduced (eg, time and costs).'® Further-
more, eHealth can incorporate game mechanics, which
are elements of games aimed at improving user experi-
ence and user engagement (eg, badges, unlocking mile-
stones and narrative). Game mechanics align with young
people’s natural interest in play, which is important for
their healthy development.'* Thus, incorporating game
mechanics into eHealth self-management interventions
for young people with chronic diseases may be a particu-
larly promising approach.

To our knowledge, available reviews have identified
the game mechanics previously used in eHealth inter-
ventions in the general population'™ but not in young
people with chronic diseases specifically. Importantly,
certain game mechanics in eHealth may affect health self-
management differently depending on health status.”
Thus, it is valuable to provide a transdiagnostic overview
of game mechanics previously used in gamified eHealth
interventions for the self-management of any chronic
disease in young people. In particular, the knowledge
gained will inform the development of novel gamified
eHealth interventions.

In 2021, the eHealth Junior Consortium was estab-
lished in the Netherlands. The aim of this consortium
is to develop, evaluate and implement transdiagnostic
and personalised eHealth tools providing personalised
behaviour-modifying interventions for young people
with chronic diseases. This multidisciplinary consortium
includes researchers, paediatricians, psychiatrists, psychol-
ogists, patient organisations, knowledge centres, game

designers, industrial designers, insurance companies
and business professionals. The first aim of the consor-
tium is to gain insights about game mechanics that have
been implemented in gamified eHealth self-management
interventions for young people with chronic diseases.
These insights will inform the development of eHealth
tools by the eHealth Junior Consortium.

Objective

This systematic review aims to identify (1) the game
mechanics that have been implemented in eHealth inter-
ventions to support young people’s self-management of
their chronic (somatic or psychiatric) diseases, (2) the
investigators’ rationale for implementing such game
mechanics and, if possible, (3) the effects of these
interventions.

Review questions

Primary question

Which game mechanics have been implemented in
eHealth interventions aimed to support young people in
their chronic diseases self-management?

Secondary questions

(1) what was the rationale behind the implementation
of each game mechanic? and, if possible, (2) what were
the effects of gamified eHealth interventions on self-
management and health-related outcomes?

METHODS

Patient and public involvement

The present protocol has been approved by the steering
committee of the eHealth Junior Consortium, and prelim-
inary findings will be discussed in a meeting of the consor-
tium. Additionally, we will present our findings to young
people with chronic diseases, their families and other
relevant stakeholders (eg, giving talks and interacting in
social media with local associations of young people with
chronic diseases). The general public will be reached
through the website of the eHealth Junior Consortium,
oral presentations and mass media interviews with the
members of the consortium.

Inclusion criteria
According to the PICOS approach, the inclusion criteria
will be:

Participants

Adolescents or young adults (aged 10-25 years, as defined
by the WHO, United Nations and Society for Adoles-
cent Health and Medicine'™) diagnosed with a chronic
disease, defined as a health condition that lasts more than
3 months (eg, asthma, chronic fatigue and depression) or
is potentially life-threatening (eg, cancer).*

Intervention
Gamified eHealth self-management interventions explic-
itly mentioning the implemented game mechanics.
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Gamified refers to the use of game mechanics such as
badges, leaderboards and points.**** eHealth refers to
information delivered or enhanced through the internet
and related technologies. Self-management refers to
the behaviour that people use to manage their chronic
diseases and its associated effects (eg, symptoms, treat-
ment, physical and psychosocial consequences, and life-
style changes).” An intervention is considered intended
for self-management (even if not explicitly stated), if it
addresses atleast one of the following behaviours: problem
solving, decision making, using resources, forming a rela-
tionship with a provider or taking action,'’ performed
in the domains of medical management, adopting new
behaviours or roles, or psychosocial coping."'

Comparator

It applies to the secondary review question only and
for studies that included a comparison arm. We will
compare (1) gamified eHealth interventions versus usual
care (comparator) or (2) gamified versus non-gamified
(comparator) versions of eHealth interventions.

Outcome measures

It applies to the secondary review questions only. To assess
the effects of the gamified interventions, we will focus
on three categories of outcomes. First, self-management
behaviours including: problem solving, decision making,
using resources, forming a relationship with a provider
and taking action,'’ performed in the domains of medical
management, adopting new behaviours or roles, and
psychosocial coping."" Second, consequences of self-
management, for example, health outcomes, quality of
life and social participation.” ** Third, antecedents of
self-management, for example, adherence, acceptability,

side effects and user’s experience.” *°
Studies
Peerreviewed manuscripts or full text conference

proceedings reporting primary findings from quantita-
tive, qualitative or mixed-method studies will be included.
Studies will be excluded if they are (1) double reporting
of the same data, (2) not written in the English language,
(3) mixed samples including other than young people
with a chronic disease and do not report outcomes sepa-
rately and (4) reviews. If the full text is not available, the
study will be excluded as well. No date restrictions will be
applied.

Search strategy for identifying relevant studies

Two independent reviewers will perform a primary elec-
tronic search on 30 August 2022. An experienced informa-
tion specialist (WMB) developed the search strategies in
the databases Embase, Psycinfo Ovid and Web of Science
Core Collection. See online supplemental appendix 1 for
more information on the exact databases used and the full
search strategy. The search used Emtree terms for Embase
but also searched terms in title or abstract. The search
consists of an element with terms for chronic disease,
including the most common specific chronic disease, and

asecond element with terms for eHealth, including terms
for devices and applications. These were completed by a
third element with terms for self-management or coping
and a fourth element containing terms for young people.

Grey literature will be addressed by emailing (1) the
authors of the protocols recovered from our primary elec-
tronic search to include their findings in this review and
(2) all the members of the eHealth Junior Consortium
to provide, if available, unpublished additional eligible
studies.

Selection of studies for inclusion in the review

Metadata will be imported into Mendeley Desktop, where
duplicates will be automatically deleted. Two indepen-
dent researchers will screen records retrieved by the elec-
tronic search for identifying potential studies and their
suitability. First, the studies will be screened by title and
abstract. Second, the selected studies will be examined
in full text to decide their definitive inclusion. When
disagreements emerge between the two independent
researchers, consensus will be obtained through discus-
sion, or when required, the opinion of a third researcher
will be considered.

Risk of bias (quality) assessment

Two researchers will independently assess the risk of bias
of each eligible study using the Mixed Methods Appraisal
Tool (MMAT).*” The MMAT allows to appraise the meth-
odological quality of five study categories: (1) qualitative
research, (2) randomised controlled trials, (3) non-
randomised trials, (4) quantitative descriptive studies
and (5) mixed methods studies. Disagreements on these
assessments will be solved in a consensus meeting between
the independent reviewers with another member of the
team.

Data extraction and management

Two independent reviewers will extract the following
data for each study: (1) reference, (2) characteristics of
participants (total sample number, sex, age and chronic
disease(s)), (3) characteristics of the intervention
including implemented game mechanics, the rationale
for implementing each game mechanic and the self-
management behaviours that were addressed by the inter-
vention, (4) design of the study, (5) if applicable, details
of the comparator group, (6) if applicable, outcome
measures and findings, (7) methodological quality of
individual studies and (8) funding sources. When discrep-
ancies emerge in the coding between the two researchers’
results, these will be discussed with a third reviewer to
reach a consensus.

Data synthesis and analysis

A narrative (descriptive) synthesis will be conducted for
the primary and secondary review questions. Additionally,
the preliminary findings of the secondary review question
will be presented in eHealth Junior Consortium meet-
ings, where we will discuss the possibility of performing
meta-analyses of the included randomised trials including
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a comparator group. We will conduct meta-analyses if at
least 10 studies having a comparator group are included.
The quantitative synthesis would be as follows: random-
effect models will be conducted using Review Manager
V.5.3 (RevMan, Cochrane Collaboration, Copenhagen,
Denmark). Statistical significance would be set at p<0.05.
Because different continuous outcomes would be pooled,
standardised mean differences (SMDs) would be calcu-
lated. SMD effect sizes would be calculated using Hedges’
g method (similar to Cohen’s d). Effect sizes of 0.2, 0.4
and 0.8 would be considered small, moderate and large,
respectively. Heterogeneity would be measured using the
I2 statistic (the percentage of total variability attributed
to between-study heterogeneity). In case of observing
high heterogeneity (I? > 50%), potential effect moder-
ators would be explored with post hoc analyses. Finally,
the presence of publication bias would be assessed using
visual inspection of funnel plots.

Presentation and reporting of results

The findings of the present systematic review will be
reported following the Preferred Reporting Items for
Systematic reviews and Meta-Analyses statement.”® We
will illustrate the process of study selection using a flow
diagram. A table with the main characteristics of each
study will also be provided. For transparency purposes,
supplementary files will show which studies were excluded
at every stage of the review. If the present protocol needs
amendments, they will be publicly available along with
their rationale on the website of the eHealth Junior
Consortium (http://ehealthjunior.nl/).

Ethics and dissemination

As systematic reviews use publicly available data, no
formal ethical review and approval are needed. Findings
will be published in peer-reviewed journal and presented
at conferences.
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