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Abstract: Chronic diseases in children require long-term management and affect physical, psychological, and social well-being. 
Treatment adherence and self-management skills in children remain a challenge, particularly in conditions such as thalassemia, which 
require lifelong treatment. Innovative approaches such as gamification are being developed to improve children’s engagement and 
health behaviors, but their application in thalassemia remains limited. This study aimed to map gamification-based interventions 
addressing treatment adherence and self-management in children with chronic diseases and identify their implications for thalassemia. 
This scoping review followed the Joanna Briggs Institute (JBI) methodology and PRISMA-ScR guidelines. A literature search was 
conducted in five databases (PubMed, Scopus, ScienceDirect, Sage Journals, and MEDLINE) covering the years 2016–2026. Article 
selection followed the PCC framework (Population: children with chronic diseases; Concept: gamification-based interventions for 
treatment adherence and self-management; Context: pediatric chronic disease management). A total of 16 studies involving children 
with various chronic diseases were included. Interventions included gamified mobile applications, serious games, augmented reality 
(AR), virtual reality (VR), and digital therapeutic platforms. Across the included studies, treatment adherence and self-management 
were the most frequently reported outcomes, followed by improvements in disease-related knowledge, technical skills, engagement, 
and health literacy. Several studies also reported improvements in selected clinical indicators. However, substantial heterogeneity in 
intervention design, outcomes, and follow-up duration limited comparisons across studies. Evidence specific to thalassemia was 
limited to one study, which reported improvements in health literacy, self-management, and decision-making. The mapped evidence 
suggests that gamification-based interventions may support treatment adherence and self-management in children with chronic 
diseases. Thalassemia appears to be a promising target for future digital health intervention development. However, further theory- 
based studies with robust designs and longer follow-up are needed. 
Keywords: gamification, pediatric chronic disease, self-management, thalassemia, treatment adherence

Introduction
Chronic diseases in children are long-term conditions that require ongoing care and impact physical, psychological, and 
social functioning. These conditions include various diseases such as diabetes, asthma, and thalassemia, which require 
long-term management and the active involvement of the child and family. Management in children is more complex due 
to limitations in cognitive and emotional development and dependence on parents for health-related decision-making.1 

The prevalence of chronic diseases in children continues to rise globally. Asthma is one of the most common chronic 
diseases in children,2 while type 1 diabetes also shows an increasing incidence.3 Among these conditions, thalassemia 

Journal of Multidisciplinary Healthcare 2026:19 618146                                                          1
© 2026 Rhamelani et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/ 
terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v4.0) License (http://creativecommons.org/licenses/by-nc/4.0/). By accessing 

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. 
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Journal of Multidisciplinary Healthcare                                             

Open Access Full Text Article

https://doi.org/10.2147/JMDH.S618146
Received: 19 April 2026
Accepted: 23 June 2026
Published: 1 July 2026

Jo
ur

na
l o

f M
ul

tid
is

ci
pl

in
ar

y 
H

ea
lth

ca
re

 d
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0003-4602-6022
http://orcid.org/0009-0002-7468-7207
http://orcid.org/0009-0006-7093-1953
http://orcid.org/0009-0000-9103-6006
http://orcid.org/0000-0001-6960-3692
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


carries a high global burden, with approximately 60,000 new births annually and about 1.5% of the world’s population as 
carriers.4 These high figures underscore that thalassemia is a significant health issue, particularly in developing countries.

The impact of chronic diseases on children, particularly thalassemia, is multidimensional. This condition causes 
chronic anemia that requires lifelong blood transfusions and carries a risk of complications due to iron overload in vital 
organs.5 Children also experience impaired quality of life, including activity limitations, emotional issues, school-related 
difficulties, and social stigma.4 These impacts demonstrate that thalassemia affects not only biological aspects but also 
children’s psychosocial development. This underscores the critical role of treatment adherence and self-management in 
thalassemia care. Therapies such as blood transfusions and iron chelation require high adherence to prevent complica
tions and improve quality of life.6 Self- management involves the child’s and family’s ability to manage treatment, 
monitor the condition, and make decisions regarding daily care. In reality, treatment adherence among children with 
chronic diseases remains low. Long-term adherence rates among children and adolescents are reported to be around 
58%.7 In thalassemia, non-adherence to iron chelation therapy is common and contributes to complications and a reduced 
quality of life.5 This indicates a gap between therapeutic needs and real-world practice.

In such circumstances, parents play a crucial role in supporting their children’s adherence to treatment and self- 
management, particularly during school-age years, when children remain heavily reliant on their parents for disease manage
ment- including monitoring medication intake, scheduling follow-up appointments, and providing emotional support. Parental 
involvement also helps children gradually understand their health condition. Family support has been shown to improve 
adherence and health outcomes in children with chronic illnesses.8,9 During the school-age stage, children begin to develop 
independence, logical thinking skills, and an interest in interactive activities. Children are increasingly involved in their health 
management, though they still require guidance. Limitations in understanding the long-term consequences of therapy often 
lead to difficulties in maintaining adherence.1 This situation creates a gap between the demands for independence and the 
child’s capabilities. This gap is exacerbated by various barriers, such as low motivation, medication side effects, stigma, and 
a lack of social support.7 The complexity of long-term therapy also makes self-management difficult for children and their 
families. This situation calls for an approach that is better suited to the child’s developmental needs.10

Beyond treatment-related challenges, children with chronic diseases often experience psychosocial burdens such as 
anxiety related to lifelong treatment, fatigue, low motivation, and concerns about social participation. These challenges 
may negatively affect engagement with treatment and self-management activities. Recent discussions in digital health 
have emphasized the importance of designing interventions that can sustain long-term user engagement, provide mean
ingful outcome evaluation, and address privacy and safety concerns, particularly among vulnerable populations.11 

Although much of this discussion has emerged from the mental health field, the underlying challenges are highly 
relevant to pediatric chronic disease management. Consequently, digital interventions for children with chronic illnesses 
should not only address adherence and self-management needs but also consider user engagement, acceptability, 
accessibility, and ethical aspects related to data privacy and protection. Gamification-based interventions may be 
particularly relevant in this context because they are specifically designed to enhance engagement and motivation 
while supporting health-related behaviors through interactive digital experiences.

Technological advancements have spurred the emergence of innovative approaches such as gamification to improve 
adherence and self-management. Gamification integrates game elements into health interventions to boost motivation and 
engagement, making it well-suited to children’s characteristics.12 Several studies have reported positive outcomes 
associated with gamification in the management of chronic childhood conditions. The use of virtual reality-based serious 
games for diabetes has been associated with improved self-management and engagement among children.1 Mobile game 
interventions for asthma have been reported to support medication adherence and quality of life.2 Furthermore, 
gamification has been proposed as a strategy to support adherence through enhanced motivation and engagement.13 

Most of these studies still focus on diabetes and asthma, while research on thalassemia remains very limited. This 
situation highlights a research gap, even though thalassemia requires lifelong therapy with a high level of adherence.

These characteristics underscore the importance of a sustainable, innovative approach. Gamification has been 
proposed as a promising approach because it incorporates motivational elements, interactive learning experiences, and 
behavior-support strategies that may facilitate engagement in health-related activities. The limited evidence regarding 
thalassemia and the potential of gamification highlights the need for a more comprehensive study. A scoping review is 
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needed to identify and map gamification interventions for pediatric chronic diseases and to explore their potential 
implications for school-aged children with thalassemia. Thus, the objective of this study is to explore and map 
gamification-based interventions addressing treatment adherence and self-management in pediatric chronic diseases, as 
well as to identify their implications for the development of interventions for school-aged children with thalassemia.

The remainder of this paper is organized as follows. The Methods section describes the scoping review design, search 
strategy, eligibility criteria, and data analysis procedures. The Results section presents the characteristics of the included 
studies and the mapped evidence on gamification-based interventions across pediatric chronic diseases. The Discussion 
section interprets the mapped findings, discusses their implications for the development of gamification-based interven
tions in thalassemia, and outlines directions for future research.

Materials and Methods
Study Design
This study uses a scoping review research design that maps various relevant research findings.14 This review was 
conducted based on the Joanna Briggs Institute (JBI) methodology and using the writing guidelines from the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews (PRISMA-ScR).15 The 
article review process is carried out through various stages including identifying research questions, formulating 
keywords for the article search process, determining inclusion and exclusion criteria, identifying various sources of 
information, selecting relevant literature that meets the criteria, extracting and mapping results from selected articles, and 
compiling a report on the results of the article analysis.

Eligibility Criteria
The research questions and eligibility criteria in this review use the PCC (Population, Concept, Context) approach as follows:

P (Population): children with chronic disease
C (Concept): gamification-based interventions for treatment adherence and self-management
C (Context): pediatric chronic disease management
In the article search process, the author applied selection criteria consisting of inclusion and exclusion criteria. 

Inclusion criteria for the population included articles with subjects of children with chronic diseases; for the concept 
included articles that focused on gamification-based or game-based interventions addressing treatment adherence and 
self-management; for the context included articles related to chronic disease management in pediatric populations; and 
for the source type included articles in English, original research, and publication years 2016–2026. This review focused 
on English-language articles to minimize the risk of translation inaccuracies that could impact the analysis and 
interpretation of the articles. Exclusion criteria included articles with review studies and research protocols.

Data Collection
Search Strategy
Based on the JBI methodology, there are three stages of the search strategy. In the first stage, researchers conducted an 
initial search limited to three databases (PubMed, Scopus, and ScienceDirect). In the second stage, researchers conducted 
a keyword search across all available databases. Each keyword was expanded using MeSH (Medical Subject Headings) 
terms and synonyms to find potentially all relevant articles using the Boolean operators “AND” and “OR” on each 
syllable. Full search strategies for all databases are provided in Table 1. The literature used in this review was obtained 
from five primary databases: PubMed, Scopus, ScienceDirect, MEDLINE, and Sage Journals. Searches were conducted 
between April 9 and April 11, 2026. The search dates and retrieval results for each database are presented in Table 1.

The resulting inclusion and exclusion criteria were applied to the article search process. The authors used structured 
queries and specific search parameters to search literature databases such as Scopus, PubMed, and MEDLINE as well as 
publisher platforms such as Sage Journals dan ScienceDirect. All found articles were analyzed and their titles and 
abstracts screened for relevance to the research objectives. In the third stage, researchers conducted a bibliography search 
of the found articles for additional references.
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Study Selection and Quality Appraisal
After the literature search was completed, all articles found were selected based on the established inclusion and 
exclusion criteria. The literature selection and screening process in this review is presented in the PRISMA-ScR 
flowchart (Figure 1). The literature selection process was carried out by eliminating duplicate articles and articles that 
did not meet the inclusion criteria for this review. All articles obtained from the various databases were independently 
screened by two reviewers (P.R. and R.W.) at the title and abstract stages using the predefined eligibility criteria. Studies 
considered potentially relevant were subsequently assessed through independent full-text review by the same reviewers 
to ensure their suitability to the focus and objectives of this review. Any discrepancies regarding study eligibility were 
resolved through discussion and consensus, with additional verification provided by N.F. and A.W. Articles that were 
irrelevant and did not meet the inclusion criteria were excluded from further analysis.

After the literature selection process was completed, the authors conducted a thorough analysis of the articles that 
passed the screening stage. Although a scoping review does not require a critical assessment of the included studies, such 
assessments are included in this review to provide additional context regarding the methodological rigor and credibility 
of the reviewed studies. The authors used the JBI critical appraisal checklist to provide additional information regarding 
the methodological characteristics and rigor of the included studies. Consistent with JBI guidance for scoping reviews, 
the critical appraisal results were used to describe the quality of the evidence and inform interpretation of findings, rather 
than as a basis for excluding studies from the review.

The assessment based on the JBI critical assessment checklist consists of 13 items was used for experimental studies, 
while the checklist for quasi-experimental studies (9 items) was applied to non-randomized interventional studies. For 
analytical cross-sectional and observational studies, the JBI checklist with 8 items was used. In addition, qualitative and 
mixed-methods components were appraised using the JBI qualitative checklist consisting of 10 items, where applicable. 
Each item in the checklist was rated as “yes”, “no”, “unclear”, or “not applicable”. The overall quality score for each 
study was calculated by dividing the number of “yes” responses by the total number of applicable items (excluding “not 
applicable”). Any discrepancies in the assessment process were resolved through discussion among the authors until 
consensus was reached. No disagreements remained regarding the final inclusion of studies.

Table 1 Detailed Search Strategies, Search Dates, and Records Retrieved Across Databases

Databases Search Date Search Strategy Records 
Retrieved (n)

Pubmed April 9, 2026 ((((children with chronic disease) OR (school age)) OR (child[MeSH])) OR (chronic 

disease[MeSH])) OR (pediatrics[MeSH])) AND (((((gamification-based intervention) OR 

(games, experimental[MeSH])) OR (gamification[MeSH])) OR (internet-based 
intervention[MeSH])) OR (adherence interventions[MeSH]))) AND (((((treatment 

adherence) OR (self-management)) OR (treatment adherence and compliance[MeSH])) OR 

(self-management[MeSH])) OR (medication adherence[MeSH]))

237

Scopus April 9, 2026 TITLE-ABS-KEY (child* OR pediatric* OR “school age”) AND TITLE-ABS-KEY (“chronic 

disease”) AND TITLE-ABS-KEY (gamification OR gamified OR “game-based intervention” 
OR “serious game”) AND TITLE-ABS-KEY (“treatment adherence” OR “medication 

adherence” OR “self-management”)

594

ScienceDirect April 10, 2026 ((children with chronic disease) OR (school age) OR (pediatrics)) AND ((gamification-based 

intervention) OR (gamification) OR (game-based intervention) OR (serious game)) AND 
((treatment adherence) OR (medication adherence) OR (self-management))

578

MEDLINE April 11, 2026 (children with chronic disease or school age or pediatrics) AND (gamification or gamify or 
gamified or gamifying or game-based or video game) AND (treatment adherence or 

treatment compliance or self-management)

103

Sage Journals April 11, 2026 ((children with chronic disease) OR (school age) OR (pediatrics)) AND ((gamification-based 

intervention) OR (gamification) OR (game-based intervention) OR (serious game)) AND 

((treatment adherence) OR (self-management) OR (medication adherence))

418
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Data Extraction and Analysis
In this review, the authors analyzed 16 articles that met the established criteria. The extraction and analysis of articles in 
this review were conducted using a matrix table that included information on the author’s name, year of article, country, 
research purposes, sample and types of chronic disease research, methods, gamification-based interventions (type of 

Figure 1 PRISMA Flowchart. 
Notes: PRISMA figure adapted from Page MJ, McKenzie JE, Bossuyt PMet al The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ. 2021; 
372: n71. Creative Commons.16.
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gamification intervention, description, outcomes), and results. Data charting was initially performed by one reviewer (P. 
R.) using a standardized extraction matrix. The extracted data were independently reviewed and verified by a second 
reviewer (R.W.) to ensure completeness, consistency, and accuracy. Additional checks were conducted by N.F. and A.W., 
and any discrepancies were resolved through discussion and consensus among the authors. All articles reviewed were 
original research, observational or exploratory studies, and development studies.

This review ensured that all research articles reviewed were relevant and supported the review’s objective, which was 
to map gamification-based interventions addressing treatment adherence and self-management in pediatric chronic 
diseases. The author conducted data analysis through a process of identifying findings, which were then presented in 
a matrix table Afterward, the author organized the findings on gamification-based interventions for pediatric chronic 
diseases for analysis and interpretation.

Results
Study Selection
The initial literature search process was conducted by identifying articles from several databases, resulting in a total of 
1930 articles. All articles were then screened based on duplicate articles, titles, and abstracts, leaving 61 articles. Further 
selection was carried out using the predefined inclusion and exclusion criteria, resulting in 16 articles eligible for 
inclusion in this review. The JBI critical appraisal checklist was subsequently applied to characterize the methodological 
rigor of the included studies and to support interpretation of the mapped findings. The JBI critical appraisal results for the 
included studies are presented in Table 2. The article selection process is explained visually using a PRISMA flow 
diagram (Figure 1), which details the number of records identified, screened, excluded, and included, together with the 
reasons for exclusion at the full-text review stage. Of the 61 full-text articles assessed for eligibility, 45 were excluded 

Table 2 JBI Critical Appraisal Results

Research Types Study Design JBI Critical 
Appraisal 

Tool

Original Research (Hsia et al, 2020)17 Single-arm prospective study 7/9 (78%)

(Berdiyarova et al, 2026)12 Randomized Controlled Trial (RCT) 8/9 (88,9%)

(Poltavski et al, 2024)18 Randomized Controlled Trial (RCT) 7/9 (78%)

(Atak & Özyazıcıoğlu, 2026)19 Randomized Controlled Trial (RCT) 10/13 (77%)

(Silva-Lavige et al, 2022)20 Embedded Mixed Methods Design 8/9 (88,9%)

(Atitallah et al, 2025)3 Descriptive analytical pre-post interventional study 7/9 (78%)

(Klaassen et al, 2018)8 Mixed-methods 7/9 (78%)

(Gu et al, 2026)10 Mixed methods 7/9 (78%)

(Calle-Bustos et al, 2017)21 Quasi experimental 8/9 (88,9%)

(Karakul et al, 2024)2 Randomized Controlled Trial (RCT) 11/13 (84,6%)

(Maneelert & Wichaikull, 2024)22 Quasi experimental 7/9 (78%)

(Mo et al, 2023)23 Single-arm pre-post feasibility study 8/9 (88,9%)

Observational or Exploratory Studies (Bocqué et al, 2023)13 Retrospective study 9/11 (81,8%)

(Liu et al, 2025)24 Explorative study design 7/9 (78%)

Development Studies (Sarasmita et al, 2021)25 Development and content validation study 6/8 (75%)

(Ahonkhai et al, 2021)26 Design and development approach 8/9 (88,9%)
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because of ineligible study designs (n=23), non-pediatric populations (n=15), or lack of relevance to gamification-based 
interventions in pediatric chronic disease management (n=7), resulting in 16 studies included in the review.

Study Characteristic
From the 16 articles analyzed, there were 12 articles of original research including Randomized Controlled Trial (RCT), 
quasi experimental, prospective study, mixed methods, feasibility study, and interventional study; 2 articles of observa
tional or exploratory studies including retrospective study and explorative study; and 2 articles of development studies 
including development and content validation, design and development approach (Table 2). All involving a population of 
children in various childhood stages. These articles came from various countries, including United States (n=2), 
Uzbekistan (n=1), Germany (n=1), Nigeria (n=1), Turkey (n=2), Canada (n=1), China (n=3), Tunisia (n=1), 
Netherlands (n=1), Spain (n=1), Thailand (n=1), and one article was from a multi-country study (Indonesia and 
Taiwan). The total number of participants in this review was 857 children with chronic disease. In this review, the 
article with the largest sample size was 267 children,13 and the smallest sample size only involved 5 children.20

Gamification-Based Interventions for Pediatric Chronic Diseases
Sixteen studies examined the use of gamification-based interventions across various pediatric chronic diseases and 
developmental stages. The majority of interventions targeted school-age children (6–12 years), particularly in respiratory 
conditions such as asthma, where diverse gamification approaches were identified, including mobile health applications, 
serious games, computer-based interactive programs, and mobile game-based training. These interventions primarily 
focused on improving self-management and clinical outcomes, with some studies also addressing treatment adherence 
and user engagement.

In addition to asthma, gamification was widely applied in type 1 diabetes, mainly through serious games, augmented 
reality (AR), and virtual reality (VR)-based interventions. These approaches predominantly targeted knowledge improve
ment and self-management behaviors, often accompanied by measures of usability, satisfaction, and user experience. 
Similarly, in amblyopia, gamified interventions such as mobile applications and therapeutic video games focused on 
treatment adherence and clinical outcomes, including visual acuity and stereopsis, with engagement as a supporting 
component. Other chronic conditions were less frequently represented. A single study addressed chronic functional 
constipation, emphasizing lifestyle-related self-management behaviors such as diet, fluid intake, and physical activity. 
Likewise, only one study was identified for thalassemia, which focused on enhancing knowledge, decision-making, and 
self-management through an online gamified learning program.

Among adolescents, gamification interventions were applied to diabetes, HIV, and hypertension, with a stronger 
emphasis on self-management, behavioral engagement, and adherence-related outcomes. Notably, some interventions 
directly measured medication adherence, while others targeted psychological determinants such as self-efficacy and self- 
regulation. Studies involving mixed age groups were primarily conducted in amblyopia, where gamified therapeutic 
platforms consistently targeted treatment adherence and clinical improvements, supported by engagement and feasibility 
outcomes. Overall, the included studies reported a broad range of gamification-based interventions across pediatric 
chronic diseases, with a predominant focus on self-management and adherence-related outcomes, while also incorporat
ing engagement and usability as commonly reported supporting components (Tables 3 and 4).

Discussion
Gamification-based interventions in pediatric chronic diseases have emerged as a promising digital health strategy, 
bridging the gap between clinical adherence requirements and the motivational needs of children and adolescents. The 
included studies suggest that gamification-based interventions are associated with engagement, usability, self- 
management, and treatment adherence outcomes across various pediatric chronic diseases. However, as this review 
was designed to map existing evidence rather than evaluate intervention effectiveness, these findings should be 
interpreted cautiously. These findings resonate with broader literature emphasizing the role of interactive, reward- 
based systems in sustaining behavioral change among pediatric populations. However, the diversity of technological 
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Table 3 Mapping of Gamification-Based Interventions for Pediatric Chronic Diseases

Stages of 
Child 
Development

Chronic Diseases Type of Gamification Outcome Focus References Number 
of 

Studies

School-age  
(6–12 years)

Respiratory Disease 
(Asthma)

ASTHMAXcel Adventures (gamified 
mobile health application)

Clinical outcomes [A]; knowledge [SM]; quality of life [SM]; 
healthcare utilization [A/SM]; satisfaction [E]

(Hsia et al, 2020)17 4 studies

Serious games (Asthmonautes, Lung 
Launcher, Asthma Heroes)

Knowledge and self-management [SM]; acceptability [E] (Silva-Lavige et al, 2022)20

Computer based interactive narrative 
and serious game (MIRACLE program)

Self-management (asthma management, inhaler technique, 
behavioral change) [SM]; medication adherence [A]; feasibility and 

content validity [E]

(Sarasmita et al, 2021)25

Mobile game-based training (gamified 

mobile health intervention)

Self-management (inhaler use skills, quality of life) [SM]; clinical 

outcomes (asthma symptoms) [A]

(Karakul et al, 2024)2

Endocrine and 

Metabolic Disease 

(Diabetes Mellitus 
Type 1)

DiaPed (serious game mobile application) Knowledge (diabetes management) [SM]; satisfaction [E] (Atitallah et al, 2025)3 3 studies

Augmented Reality (AR) serious game 
(mobile- based gamified educational 

intervention)

Knowledge (carbohydrate counting) and learning effectiveness [SM]; 
usability and satisfaction [E]

(Calle-Bustos et al, 
2017)21

Narrative driven virtual reality (VR) 

serious game (Tangbao Superman 

Transformation)

Self-management (knowledge, diet, decision making, insulin use, 

glucose monitoring, physical activity, psychosocial well-being) [SM]; 

usability, engagement, and user experience [E]

(Gu et al, 2026)1

Visual disorders 
(Amblyopia)

Gamified mobile health application 
(digital therapeutic for amblyopia)

Treatment adherence (app usage, duration and frequency) [A]; 
engagement [E]

(Liu et al, 2025)24 2 studies

Serious games integrating perceptual 
learning and stereopsis training (gamified 

visual rehabilitation system)

Clinical outcomes (visual acuity, stereopsis) [A]; treatment 
adherence [A]; engagement and usability [E]

(Mo et al, 2023)23

Gastrointestinal 

Disorders (Chronic 

Functional 
Constipation)

Computer based serious game (Scratch 

based gamified educational game)

Bowel habits and lifestyle behaviors (diet, fluid intake, physical 

activity) [SM]

(Atak & Özyazıcıoğlu, 

2026)19

1 study

Hematological 
Disorder 

(Thalassemia)

Online gamified learning program 
(Quizizz + EdPuzzle based gamification)

Knowledge, decision making, and self-management [SM] (Maneelert & Wichaikull, 
2024)22

1 study

https://doi.org/10.2147/JM
D

H
.S618146                                                                                                                                                                                                                                                                                                                                                                                                                                             

Journal of M
ultidisciplinary H

ealthcare 2026:19 
8 R

ham
elani et al                                                                                                                                                                      

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Adolescents 

(13–18 years)

Endocrine and 

Metabolic Disease 

(Diabetes Mellitus 
Type 1)

PERGAMON platform (gamified digital 

coaching and serious gaming system)

Self-management behavior and emotional distress [SM]; 

engagement, usability, and user experience (satisfaction) [E]

(Klaassen et al, 2018)8 1 study

Infectious Disease 
(HIV)

PEERNaija (gamified mobile health 
application)

Medication adherence [A]; self-regulation and self-efficacy [SM]; 
behavioral engagement [E]

(Ahonkhai et al, 2021)26 1 study

Cardiovascular 
Disease (hypertension)

PressPlay Kids (gamified mobile health 
application)

Clinical outcomes [A]; health behaviors [SM]; medication adherence 
[A]; engagement and satisfaction [E]

(Berdiyarova et al, 2026)12 1 study

Mixed age group 

(school age and 

adolescents)

Visual Disorders 

(Amblyopia)

Barron Vision (gamified therapeutic 

video game platform)

Clinical outcomes (visual acuity) [A]; treatment adherence [A]; 

engagement [E]; feasibility [E]

(Poltavski et al, 2024)18 2 studies

FAVAS (Focal Ambient Visual Acuity 

Stimulation) therapeutic game (gamified 

digital therapy)

Treatment adherence (objective) [A]; engagement (gameplay 

duration) [E]

(Bocqué et al, 2023)13

Abbreviations: A, Adherence; SM, Self-management; E, Engagement.
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Table 4 Results of Article Analysis

No Author, 
Year, and 
Country

Research Purposes Research Sample and 
Types of Chronic Disease

Research 
Methods

Gamification-Based Interventions Results

Type of 
Gamification

Intervention Description Outcomes

1. (Hsia et al, 
2020)17 

Country: 
United States

To evaluate the impact of a gamification-based 
mobile application (ASTHMAXcel Adventures) on 
asthma control, patient knowledge, quality of life, 
healthcare utilization, and user satisfaction.

39 children aged 7–17 years 
with asthma

Single-arm 
prospective 
study

ASTHMAXcel 
Adventures 
(gamified mobile 
health 
application)

Gamification-based mobile app with 
features:

1) Level-based learning (5 levels, 11 
chapters)

2) educational videos + interactive 
quizzes

3) question based game system
4) leaderboard and engagement 

features
5) personalized content & push 

notifications

Measurement of asthma control (ACT/cACT), 
asthma knowledge (AIRS-SR), quality of life (PAIS), 
healthcare utilization (ED visits, hospitalization, 
steroid use), and patient satisfaction

The intervention significantly improved asthma control, 
with the proportion of well-controlled patients increasing 
from 30.8% to 59.0%. Asthma knowledge and quality of life 
also showed significant improvements. In addition, 
healthcare utilization decreased, as reflected by reductions 
in emergency department visits and prednisone use. Patient 
satisfaction with the intervention was high, with mean 
satisfaction scores approaching 30 out of 32.

2. (Berdiyarova 
et al, 2026)12 

Country: 
Uzbekistan

To evaluate the effectiveness of a culturally adapted 
gamified mobile health application (PressPlay Kids) 
in improving behavioral modification, treatment 
adherence, and blood pressure control among 
children and adolescents with hypertension.

80 school-age children and 
adolescents (10–16 years)

RCT PressPlay Kids 
(gamified mobile 
health 
application/ 
digital 
therapeutics)

A gamification-based mobile app 
with the following features:
1) Food Explorer for food logging 

and sodium consumption 
identification

2) Step Quest integrated with 
a pedometer for physical activ
ity targets

3) Pill Pal for medication remin
ders with a reward system 
(streaks)

4) Reward system (health coins, 
task completion rewards)

5) Progress system through the 
development of a “health 
village”

6) Task-based gameplay for daily 
self-management activities

7) Personalized feedback based on 
user activity

8) Gamified goals for diet, activity, 
and medication adherence

9) Real-time behavior monitoring 
(diet, activity, medication)

10) Parent notification (weekly 
summary via SMS)

Measurement of systolic and diastolic blood 
pressure, dietary sodium intake, physical activity 
(daily steps), medication adherence (MPR), app 
engagement, and user satisfaction

The intervention significantly improved clinical and 
behavioral outcomes. Systolic blood pressure decreased by 
−8.2 mmHg in the intervention group compared to 
−2.1 mmHg in the control group (p<0.001), with significant 
reductions also observed in diastolic blood pressure 
(p=0.003). Behavioral outcomes improved significantly, 
including reduced sodium intake (−500 mg; p<0.001), 
increased physical activity (+2000 steps/day; p<0.001), and 
higher medication adherence (+22%; p=0.009). App 
engagement was high (mean 5.8 logins/week), and 86.8% of 
participants reported the app as fun or very fun, indicating 
strong acceptability and user engagement.

3. (Bocqué et al, 
2023)13 

Country: 
Germany

To evaluate whether an updated gamified 
therapeutic game (FAVAS 2020) improves 
treatment adherence compared to an earlier 
version (FAVAS 2015) in children undergoing 
amblyopia therapy.

267 children aged 4–16 years 
with amblyopia associated 
with anisometropia or 
strabismus, a chronic 
pediatric visual disorder 
requiring long-term 
treatment adherence

Retrospective 
study

FAVAS (Focal 
Ambient Visual 
Acuity 
Stimulation) 
therapeutic game 
(gamified digital 
therapy)

Gamified therapeutic computer- 
based intervention with the 
following features:

1) Attention-binding interactive 
games to improve visual focus

2) Visual stimulation based on mov
ing sinusoidal gratings (FAVAS 
technology)

3) Multiple engaging mini-games
4) Personalized visual stimulation 

based on amblyopia type
5) Improved usability through 

a tablet-based interface
6) Touchscreen interaction to 

increase engagement
7) Flexible access (home-based 

therapy)
8) Gameplay system that requires 

visual and motor coordination
9) Integrated therapy with occlusion 

(patching)

Measurement of treatment adherence (primary 
outcome), measured objectively as the percentage of 
actual gameplay time relative to prescribed therapy 
duration, and total gameplay time (minutes)

The updated gamified intervention (FAVAS 2020) 
significantly improved adherence compared to the earlier 
version. Mean adherence increased from 55.0% (SD 29.4%) 
in the 2015 group to 68.5% (SD 33.7%) in the 2020 group 
(P=0.001). Children using the updated version also spent 
significantly more time engaging with the therapy (2651.2 vs 
2009.3 minutes; mean difference 641.9 minutes; P<0.001), 
indicating enhanced engagement and adherence associated 
with improved gamification and usability features.

https://doi.org/10.2147/JM
D

H
.S618146                                                                                                                                                                                                                                                                                                                                                                                                                                             

Journal of M
ultidisciplinary H

ealthcare 2026:19 
10 R

ham
elani et al                                                                                                                                                                      

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



4. (Poltavski 
et al, 2024)18 

Country: 
United States

To evaluate the effectiveness and non-inferiority of 
a novel gamified video game platform (Barron 
Vision) compared to standard eye-patching therapy 
in improving visual acuity in children with 
amblyopia.

40 children aged 5–18 years 
with amblyopia associated 
with anisometropia

RCT Barron Vision 
(gamified 
therapeutic 
video game 
platform)

A gamification-based video game 
with the following features: 
1) multiple perceptual learning- 
based mini-games (approximately 10 
games) 
2) adaptive difficulty levels (easy, 
medium, hard) based on visual 
ability 
3) calibration system to adjust the 
level of visual challenge 
4) task-based gameplay (recognition, 
matching, targeting, memory tasks) 
5) reward system (stars based on 
performance) 
6) open-world environment 
(“Dragon Lair”) as a reward for 
exploration 
7) avatar/character interaction (baby 
dragon exploration) 
8) progression system through 
difficulty levels and performance 
9) visual tracking and stimulus 
adaptation based on user distance 
10) home-based therapy with 
structured sessions (20 minutes/day, 
5x/week)

Measurement of visual acuity (logMAR), treatment 
compliance, engagement, and feasibility of home- 
based therapy

After 12 weeks, both groups showed significant 
improvements in visual acuity (patching: −0.131 logMAR; 
video game: −0.122 logMAR). The gamified intervention 
was found to be non-inferior to standard eye-patching 
therapy (p≈0.031). Treatment compliance was higher in the 
video game group (85.7%) compared to the patching group 
(79.5%), although the difference was not statistically 
significant. The video game intervention also required 
substantially less daily treatment time, indicating improved 
efficiency and potential for better adherence.

5. (Ahonkhai 
et al, 2021)26 

Country: 
Nigeria

To develop and describe a theory-driven, gamified 
mobile health (mHealth) intervention (PEERNaija) 
aimed at improving adherence to antiretroviral 
therapy (ART) among adolescents and young adults 
living with HIV.

20 teenagers aged 12–18 
years with HIV disease

Design and 
development 
approach guided 
by the IDEAS 
(Integrate, 
Design, Assess, 
and Share) 
framework

PEERNaija 
(gamified mobile 
health 
application)

A gamification-based mobile app 
with the following features: 
1) medication reminders (time- 
based medication reminders) 
2) adherence tracking (recording 
and monitoring adherence) 
3) a points system based on 
adherence 
4) a leaderboard and ranking among 
users 
5) a progress bar to monitor 
adherence achievements 
6) achievements and badges as 
rewards 
7) an avatar for user identification 
8) peer-based group chat (social 
support among users) 
9) personalized feedback and 
behavior change messages

1) 10) electronic health records 
(EHR) integration

Measurement of medication adherence to 
antiretroviral therapy, self-regulation, self-efficacy, 
and behavioral engagement related to treatment 
adherence

The study resulted in the successful development of 
a theory-driven gamified mHealth application incorporating 
multiple behavior change techniques and gamification 
features. The intervention is designed to address key 
barriers to adherence, including forgetfulness, poor social 
support, and structural challenges. However, effectiveness 
outcomes have not yet been evaluated, and further studies 
(eg, pilot randomized trials) are planned to assess feasibility 
and impact on adherence.
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Table 4 (Continued). 

No Author, 
Year, and 
Country

Research Purposes Research Sample and 
Types of Chronic Disease

Research 
Methods

Gamification-Based Interventions Results

Type of 
Gamification

Intervention Description Outcomes

6. (Atak & 
Özyazıcıoğlu, 
2026)19 

Country: 
Turkey

To evaluate the effect of a computer-based gaming 
intervention on constipation management in 
children, particularly on bowel habits, dietary 
behaviors, and physical activity.

46 school-age children (5–8 
years) with chronic 
functional constipation

RCT Computer based 
serious game 
(Scratch based 
gamified 
educational 
game)

Gamified computer-based game 
with the following features:
1) Two-phase gameplay (nutrition 

+ physical activity)
2) interactive food selection (col

lecting high-fiber foods and 
water)

3) point system with positive rein
forcement (reward & feedback 
suara)

4) negative feedback for unhealthy 
food choices

5) avatar-based interaction (cat 
character and dancing avatar)

6) simulation of healthy behavior 
(dietary choices and physical 
activity)

7) behavior modeling based on 
Social Cognitive Theory

8) reinforcement system to form 
healthy habits

9) short-session gameplay 
(approximately 5 minutes/ses
sion, up to 3 times/day)

10) home-based intervention with 
parental monitoring

Measurement of bowel habits (defecation frequency, 
stool consistency), dietary behavior (fiber intake), 
fluid intake, and physical activity levels related to 
self-management

The intervention significantly improved bowel habits and 
dietary behaviors. Children in the intervention group 
showed greater increases in defecation frequency 
(significant at weeks 3–4, p<0.001) and earlier 
normalization of stool consistency compared to the control 
group (significant at weeks 5–6). Dietary fiber intake and 
fluid consumption increased significantly in the intervention 
group (p<0.001), while no significant differences were 
observed in physical activity levels. Overall, the computer- 
based game demonstrated effectiveness in promoting 
behavioral changes relevant to constipation management.

7. (Silva-Lavige 
et al, 2022)20 

Country: 
Canada

To explore the perceived role and acceptability of 
serious games (SGs) in pediatric asthma education 
and self-management among children and their 
parents.

5 children aged 8–12 years 
with asthma

Embedded 
Mixed Methods 
Design

Serious games 
(Asthmonautes, 
Lung Launcher, 
Asthma Heroes)

A gamification-based serious game 
with the following features: 
1) interactive scenarios to identify 
asthma symptoms and triggers 
2) real-life asthma management 
simulations 
3) medication use training 
4) role-playing with in-game 
characters 
5) action-based gameplay to 
increase engagement 
6) simulation-based learning for self- 
management 
7) breathing-controlled game 
mechanics 
8) game-based education related to 
asthma knowledge

Measurement of asthma knowledge, asthma self- 
management perception, identification of asthma 
triggers and symptoms, medication use 
understanding, perceived barriers to self- 
management, and acceptability of serious games

The findings demonstrated that serious games were 
acceptable and well-received by both children and parents. 
The intervention facilitated knowledge transfer, with 
improvements observed in asthma-related knowledge after 
gameplay (from 20% to 60% correct responses). 
Participants reported enhanced understanding of symptom 
recognition, medication use, and self-management 
strategies. Additionally, serious games were perceived to 
support behavior change, improve awareness, and 
strengthen parent-child communication and social support 
in asthma management.

8. (Liu et al, 
2025)24 

Country: 
China

To evaluate the effectiveness of a gamified mobile 
application in improving treatment adherence 
among children with amblyopia.

34 children aged 7–10 years 
with amblyopia

Explorative 
study design

Gamified mobile 
health 
application 
(digital 
therapeutic for 
amblyopia)

A gamification-based mobile app 
with the following features: 
1) game-based visual training 
(perceptual learning tasks) 
2) level-based progression system 
3) reward system (points/ 
achievements for completing tasks) 
4) real-time feedback on visual 
performance 
5) adaptive difficulty based on user 
ability 
6) usage monitoring (duration and 
frequency of practice) 
7) task-based gameplay for visual 
therapy 
8) interactive interface to increase 
child engagement 
9) home-based therapy (flexible for 
use at home)

Measurement of treatment adherence through app 
usage (training duration and frequency), as well as 
engagement and compliance with the prescribed 
therapy

The gamified mobile application improved treatment 
adherence among children with amblyopia, as reflected by 
increased training duration and frequency compared to 
baseline or expected adherence levels (mean score of 6.56, 
SD 1.06). The intervention also demonstrated good user 
engagement and compliance, indicating that gamification 
may enhance motivation and consistency in completing 
visual therapy.
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9. (Atitallah 
et al, 2025)3 

Country: 
Tunisia

To evaluate the impact of a serious game (DiaPed) 
on improving diabetes-related knowledge as part of 
therapeutic patient education (TPE) for self- 
management among children with type 1 diabetes.

40 children aged 6–12 years 
with type 1 diabetes

Descriptive 
analytical pre- 
post 
interventional 
study

DiaPed (serious 
game mobile 
application)

Gamification-based mobile app with 
the following features: 
1) level-based learning (3 levels: 
T1D knowledge, insulin therapy, 
hypoglycemia management) 
2) quiz-based gameplay with answer 
validation before advancing to the 
next level 
3) reward system (stars for correct 
answers) 
4) avatar personalization (name, age, 
character) 
5) progression system between 
levels 
6) interactive learning based on 
questions and clinical scenarios 
7) drag-and-drop activities for 
action simulations (eg, disinfection 
and injections)

1) 8) visual and audio-based educa
tion to enhance understanding

Measurement of diabetes related knowledge (overall 
score), knowledge of insulin therapy, hypoglycemia 
management, and user satisfaction/acceptability

The intervention significantly improved diabetes-related 
knowledge, with mean scores increasing from 29.8±6.02 to 
68.6±1.58 (P<0.001). A very large effect size was observed 
(Cohen’s d = 6.72). Improvements were noted across 
multiple domains, including insulin therapy and 
hypoglycemia management. All participants reported gaining 
new knowledge, and 95% indicated that the game duration 
and format were appropriate, reflecting high acceptability 
and engagement.

10. (Klaassen 
et al, 2018)8 

Country: 
Netherlands

To design and evaluate a pervasive gamification and 
coaching platform (PERGAMON) aimed at 
supporting self-management and treatment 
adherence among young patients with Type 1 
diabetes.

21 adolescents aged 12–18 
years with Type 1 Diabetes

Mixed- methods PERGAMON 
platform 
(gamified digital 
coaching and 
serious gaming 
system)

A digital-based gamification platform 
with the following features: 
1) serious game integration (playing 
“TikiTako” and educational mini- 
games) 
2) virtual coach to provide 
feedback, reminders, and motivation 
3) sensor-based self-monitoring 
(glucose monitoring, physical 
activity) 
4) goal-setting and task-based 
system for self-management 
activities 
5) points system (experience, 
knowledge, evolution points) and 
rewards 
6) progress tracking through goals 
and tasks 
7) personalized feedback and 
coaching based on user data 
8) integration with mobile apps, web 
platforms, and wearable sensors 
9) social interaction and data sharing 
with caregivers

Measurement of self-management behavior, user 
engagement, usability (System Usability Scale), 
emotional distress (PAID), and user experience 
(acceptability and satisfaction)

The platform demonstrated feasibility in supporting 
diabetes self-management; however, usability scores were 
below average (SUS: 44.58 in pre-pilot and 50.18 in pilot). 
Participants reported that the platform supported their 
diabetes management, and several technical and usability 
challenges were identified. While the system showed 
potential for integrating gamification and coaching, user 
engagement and effectiveness remained limited.

11. (Calle-Bustos 
et al, 2017)21 

Country: 
Spain

To develop and evaluate an augmented reality (AR) 
game to support therapeutic education by 
improving knowledge of carbohydrate counting 
among children with diabetes.

70 children aged 5–14 years 
with diabetes mellitus

Quasi 
experimental

Augmented 
Reality (AR) 
serious game 
(mobile- based 
gamified 
educational 
intervention)

A gamification-based mobile AR 
game with the following features: 
1) augmented reality visualization 
(virtual food on a real plate) 
2) level-based learning (3 levels: 
dairy, grains, fruits) 
3) learning phase + testing phase at 
each level 
4) interactive quiz (choosing the 
correct amount of carbohydrates) 
5) real-life simulation (estimating 
carb choices in daily meals) 
6) progression system (must achieve 
≥70% to advance to the next level) 
7) final challenge (arranging 
a breakfast menu according to 
carbohydrate needs) 
8) 3D object interaction (zoom, 
rotate, and move for visual 
exploration) 
9) personalized content based on 
the child’s age 
10) mobile-based gameplay

Measurement of diabetes related knowledge 
(carbohydrate counting), usability, satisfaction, and 
learning effectiveness

The intervention significantly improved children’s 
knowledge of carbohydrate counting. Median knowledge 
scores increased from approximately 2 (pre-test) to 6–7 
(post-test), with statistically significant differences observed 
(p<0.001; effect size r≈0.61–0.62). No significant 
differences were found between groups using identical or 
different post-test questionnaires, indicating consistent 
learning. Usability and satisfaction scores were high, with 
median values between 4 and 5 on a 5-point Likert scale, 
demonstrating strong acceptability of the AR game.
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Table 4 (Continued). 

No Author, 
Year, and 
Country

Research Purposes Research Sample and 
Types of Chronic Disease

Research 
Methods

Gamification-Based Interventions Results

Type of 
Gamification

Intervention Description Outcomes

12. (Gu et al, 
2026)1 

Country: 
China

To design and evaluate a narrative-driven virtual 
reality (VR) serious game (Tangbao Superman 
Transformation) to support self-management 
among children with type 1 diabetes using 
a participatory human-computer interaction 
approach.

54 school-age children (4–9 
years) with type 1 diabetes

Mixed methods Narrative driven 
virtual reality 
(VR) serious 
game (Tangbao 
Superman 
Transformation)

A gamification-based virtual reality 
(VR) game with the following 
features: 
1) an immersive VR environment 
with 3D interaction 
2) narrative-driven gameplay (a 
superhero storyline for reframing 
diabetes management) 
3) avatar customization and identity- 
building 
4) CDS-7-based modules (7 
domains of diabetes self- 
management) 
5) educational mini-games (diet 
management, glucose monitoring, 
insulin administration, etc). 
6) simulation-based learning for 
real-life practice situations 
(hypoglycemia, insulin use) 
7) branching scenarios for decision- 
making 
8) motion-based interaction for 
physical activity 
9) reward system (achievement 
board, badges, virtual rewards) 
10) positive reinforcement without 
punishment to increase motivation 
11) progress tracking and replayable 
modules 
12) participatory design (co- 
creation with children, parents, and 
healthcare professionals)

Measurement of self-management across seven 
domains (knowledge, dietary management, decision 
making, insulin administration, blood glucose 
monitoring, physical activity, psychosocial well-being) 
, usability (SUS-C), engagement and motivation 
(EMQ), and qualitative user experience

The intervention significantly improved self-management 
across all seven domains, with all outcomes showing 
statistically significant improvements (p<0.001). Mean 
scores increased by approximately one Likert scale point, 
with large effect sizes (Cohen’s d=0.78–1.27). Usability was 
rated as excellent (SUS-C=86/100), and engagement was 
high, with 95% session completion and low dropout rates 
(<4%). Qualitative findings indicated increased confidence, 
reduced resistance to diabetes care (eg, injections), and 
improved application of self-management behaviors in daily 
routines.

13. (Sarasmita 
et al, 2021)25 

Country: 
Indonesia dan 
Taiwan

To develop and design a culturally adapted digital 
educational program (MIRACLE) consisting of an 
interactive narrative and a serious game to support 
asthma self-management, improve inhaler technique 
understanding, and promote a growth mindset 
among children with asthma.

The target population is 
school-age children with 
asthma.

Development 
and content 
validation study

Computer based 
interactive 
narrative and 
serious game 
(MIRACLE 
program)

A gamification-based program with 
the following features: 
1) interactive narrative (story-based 
learning with multiple storylines/ 
plots) 
2) serious game with 5 sessions 
(symptom recognition, trigger 
avoidance, quizzes, inhaler 
technique, scenario-based practice) 
3) challenge-based gameplay with 
specific learning objectives 
4) reward system (points, stars, 
badges/locked levels) 
5) avatar/character selection to 
increase engagement 
6) growth mindset integration (goal 
setting, feedback, reflection) 
7) simulation-based learning (eg, 
using an inhaler with a spacer) 
8) mini-games (matching, puzzles, 
multiple choice, scenario tasks) 
9) personalized decision-making 
(choices in the storyline influence 
outcomes) 
10) interactive visuals and audio 
(cartoon-based design) 
11) culturally adapted content 
(Indonesian context)

Measurement of Content validity (CVI), feasibility of 
the program design, asthma self-management, 
medication adherence, inhaler technique, and 
behavioral change

The Delphi process resulted in high agreement among 
experts, with most items achieving acceptable content 
validity (I-CVI ≥0.80) and an average CVI of approximately 
0.9, indicating excellent content validity. A total of 24 
validated elements of asthma self-management and 13 
design components were identified and incorporated into 
the final program. The MIRACLE program was successfully 
developed as a culturally adapted, theory-based gamified 
educational tool; however, no effectiveness or clinical 
outcome data were reported.

https://doi.org/10.2147/JM
D

H
.S618146                                                                                                                                                                                                                                                                                                                                                                                                                                             

Journal of M
ultidisciplinary H

ealthcare 2026:19 
14 R

ham
elani et al                                                                                                                                                                      

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



14. (Mo et al, 
2023)23 

Country: 
China

To evaluate the feasibility and preliminary 
effectiveness of serious games integrating 
perceptual learning and stereopsis training in 
improving visual function among children with 
amblyopia.

25 children aged 7–12 years 
with amblyopia

A single-arm 
pre-post 
feasibility study

Serious games 
integrating 
perceptual 
learning and 
stereopsis 
training (gamified 
visual 
rehabilitation 
system)

A gamification-based serious game 
with the following features: 
1) perceptual learning-based visual 
tasks to improve visual acuity 
2) stereopsis (binocular vision) 
training through interactive activities 
3) mini-games with visual tasks 
(pattern recognition, alignment, 
contrast detection) 
4) adaptive difficulty level based on 
user performance 
5) real-time feedback for each 
activity 
6) progression system based on 
level and performance 
7) task-based gameplay for 
repetitive visual practice 
8) interactive computer-based 
interface to increase engagement 
9) home-based training program 
with structured sessions 
10) usage monitoring (duration and 
frequency of training)

Measurement of visual acuity, stereopsis (depth 
perception), and feasibility indicators such as 
compliance, engagement, and usability of the 
gamified intervention

The intervention demonstrated significant improvements in 
visual acuity and stereopsis following the gamified training 
program. Participants showed good compliance and 
engagement with the serious game intervention, indicating 
high feasibility for home-based visual rehabilitation. The 
results suggest that integrating perceptual learning and 
gamification may enhance treatment effectiveness and user 
adherence, although the absence of a control group limits 
causal interpretation.

15. (Maneelert & 
Wichaikull, 
2024)22 

Country: 
Thailand

To evaluate the effect of a gamified electronic 
application on selected outcomes, including self- 
management, knowledge, and treatment adherence 
among children with thalassemia.

42 children aged 6–13 years 
with beta-thalassemia disease

Quasi 
experimental

Online gamified 
learning program 
(Quizizz + 
EdPuzzle based 
gamification)

A gamification-based program with 
the following features: 
1) quiz-based learning using the 
Quizizz platform (interactive 
questions + scoring) 
2) interactive video-based learning 
using EdPuzzle with embedded 
questions 
3) point/scoring system to increase 
learning motivation 
4) self-competition (children can 
compete against their own 
performance) 
5) visual and multimedia content 
(images + educational videos) 
6) scenario-based questions related 
to diet, activities, and thalassemia 
care 
7) reinforcement learning through 
repeated quizzes and videos 
8) short-session interactive learning 
(approximately 15–30 minutes 
per session) 
9) home-based and clinic-supported 
implementation

Measurement of knowledge, decision making, and 
self-management

The intervention significantly improved health literacy 
across all domains in the intervention group. The total 
health literacy score increased from 9.76 (SD 2.09) to 12.76 
(SD 1.70) (p=0.001). Significant improvements were also 
observed in knowledge (p=0.001), decision-making 
(p=0.030), and self-management (p=0.002). Compared to 
the control group, post-intervention health literacy scores 
were significantly higher in the intervention group 
(p=0.001). Additionally, the mean serum ferritin level 
significantly decreased from 2454.93 to 1975.64 (p=0.04) in 
the intervention group, indicating improved clinical 
outcomes.

16. (Karakul et al, 
2024)2 

Country: 
Turkey

To examine the effect of mobile game-based training 
on inhaler use skills, asthma symptoms and 
treatment needs, and quality of life among children 
with asthma.

74 children aged 8–12 years 
with asthma

RCT Mobile game- 
based training 
(gamified mobile 
health 
intervention)

A gamification-based mobile 
application with the following 
features: 
1) a level-based game system (5 
levels, to be completed in stages) 
2) a combination of animated 
educational videos (1–2 minutes) 
and interactive gameplay 
3) scenario-based learning related 
to asthma management (triggers, 
medications, prevention) 
4) task-based progression (must 
complete levels to advance) 
5) interactive mini-games after the 
educational videos 
6) engaging visuals and animations 
for children aged 8–12 years 
7) reinforcement learning through 
repetition and level progression 
8) immediate feedback during 
gameplay 
9) home-based digital intervention 
(access via smartphone/tablet)

Measurement of inhaler use skills, asthma symptoms 
and treatment needs (ASS, RSS, TSS), and quality of 
life (DISABKIDS asthma scale)

The intervention group showed significantly better 
outcomes compared to the control group. Inhaler use skills 
were significantly higher in the intervention group across 
follow-ups (p<0.05). Asthma symptom and treatment need 
scores (ASS, RSS, and TSS) were significantly lower in the 
intervention group at the final follow-up (ASS p=0.046; RSS 
p=0.020; TSS p=0.037). Additionally, quality of life scores 
(DISABKIDS) were significantly higher in the intervention 
group at the second and third follow-ups (p<0.05). These 
findings indicate that mobile game-based training effectively 
improved self-management skills, reduced symptoms, and 
enhanced quality of life in children with asthma.
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formats, disease contexts, and age groups necessitates a critical discussion of both the strengths and limitations of 
gamification, as well as its implications for long-term sustainability and equity in healthcare delivery.

Types of Gamification-Based Interventions in Pediatric Chronic Diseases
The included studies indicate that gamification-based interventions in pediatric chronic diseases encompass a diverse 
range of technological formats, delivery platforms, and interaction designs, reflecting an evolution from simple educa
tional tools to complex, behavior-oriented digital health interventions. Broadly, these interventions can be categorized 
into gamified mobile health (mHealth) applications, serious games, immersive technologies such as augmented reality 
(AR) and virtual reality (VR), gamified therapeutic video games, and hybrid gamified platforms integrating coaching and 
social features.

Gamified mobile health applications represent the most dominant intervention type across disease categories. These 
applications integrate core game mechanics such as rewards, points, levels, and progress tracking into self-management 
tools that are accessible via smartphones. Interventions such as ASTHMAXcel Adventures and PressPlay Kids illustrate 
how mobile-based gamification has been applied to support behavioral modification, adherence-related outcomes, and 
clinical indicators through real-time monitoring and personalized feedback.12,17 This finding is consistent with previous 
literature, which emphasizes that gamified eHealth interventions leveraging feedback systems and reward mechanisms 
have been associated with improved self-management behaviors in youth with chronic conditions.27 The accessibility and 
seamless integration of these applications into daily routines make them particularly suitable for sustaining long-term 
engagement.

Serious games constitute another major category, designed specifically for educational and behavioral change 
purposes. These interventions employ interactive scenarios, simulation-based learning, and narrative elements to enhance 
knowledge acquisition and self-management skills. For example, programs such as MIRACLE and DiaPed utilize 
structured, level-based learning and interactive gameplay to improve disease-related knowledge and behavioral 
competence.3,25 Findings from these approaches are consistent with the broader literature, which suggests that gamifica
tion may enhance intrinsic motivation by transforming health-related tasks into engaging and meaningful experiences.28 

This is particularly relevant in pediatric populations, where engagement and enjoyment are critical determinants of 
intervention success.

More advanced forms of gamification are represented by immersive technologies, including AR and VR-based 
interventions. These approaches provide interactive and experiential learning environments, allowing children to practice 
disease management skills in simulated real-life contexts. For instance, AR-based carbohydrate counting games and VR- 
based narrative interventions such as “Tangbao Superman Transformation” reported improvements in knowledge, 
decision-making, and self-management behaviors.1,21 These findings are supported by prior evidence suggesting that 
immersive and interactive environments enhance engagement and facilitate experiential learning, thereby strengthening 
behavioral outcomes.28 However, despite their promising potential, such technologies may face limitations in scalability 
and accessibility, particularly in low-resource settings.

Gamified therapeutic video games and digital therapeutics represent another important category, particularly for 
conditions requiring sustained adherence to repetitive treatments. Interventions such as Barron Vision and FAVAS 
transform therapeutic exercises into engaging gameplay experiences, integrating adaptive difficulty, real-time feedback, 
and structured sessions to improve both clinical outcomes and adherence.13,18 These findings suggest that gamification 
may serve as a strategy to reduce perceived treatment burden and support motivation, particularly in long-term therapies.

In addition, hybrid gamification platforms that combine gaming elements with coaching systems, wearable sensors, 
and social interaction features are emerging as comprehensive solutions for chronic disease management. The 
PERGAMON platform exemplifies this approach by integrating serious gaming with personalized coaching and self- 
monitoring, although challenges related to usability and sustained engagement remain.8 Similarly, gamified learning 
platforms using tools such as Quizizz and EdPuzzle have been reported to support knowledge acquisition and decision- 
making through interactive, multimedia-based learning.22 These hybrid approaches reflect a shift toward ecosystem- 
based interventions that address multiple dimensions of self-management simultaneously.
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Despite these strengths, several limitations must be considered. First, there is substantial heterogeneity in intervention 
design, game mechanics, and outcome measures across studies, making it difficult to identify which gamification 
components may be most relevant across different contexts. This limitation has also been highlighted in prior systematic 
reviews, which report variability in theoretical frameworks and evaluation methods.27 Second, while short-term positive 
outcomes related to engagement, knowledge, and adherence are frequently reported, evidence regarding long-term 
outcomes remains limited.28 Many studies included in this review employ short follow-up periods or pilot designs, 
restricting conclusions about sustained behavioral change.

Furthermore, issues related to accessibility and digital inequality present important challenges for implementation. 
Although mobile-based interventions offer relatively high scalability, more advanced technologies such as AR and VR 
may not be widely accessible in all settings, particularly in low- and middle-income countries. This raises concerns 
regarding equity and the potential for disparities in access to digital health innovations.28 Finally, methodological 
limitations, including small sample sizes and limited use of randomized controlled designs in some studies, may affect 
the robustness of the evidence base.27

Recent evidence from a systematic review of policy-driven digital health interventions suggests that the effectiveness 
and sustainability of digital health programs depend not only on technological design but also on supportive policy and 
health-system environments.29 Such interventions have been recognized as important mechanisms for promoting 
equitable access, scalability, integration into routine healthcare services, and long-term population health impact. From 
this perspective, future gamification-based interventions for pediatric chronic diseases should be considered not as 
standalone applications but as components of broader digital health ecosystems that incorporate clinical workflows, 
caregiver involvement, health education, data governance, and supportive health policies. Such integration may facilitate 
sustainable implementation while addressing important considerations related to equity, accessibility, privacy, and 
clinical effectiveness. This policy-level perspective also highlights important future research opportunities, including 
the evaluation of implementation outcomes, health-system integration, and the long-term public health impact of 
gamification-based interventions.29

Overall, the typology of gamification-based interventions in pediatric chronic diseases reflects a continuum from 
simple educational tools to sophisticated, multi-component digital health ecosystems. While gamified mobile applications 
and serious games dominate due to their feasibility and scalability, emerging technologies and hybrid platforms offer 
promising opportunities for enhancing personalization, engagement, and clinical impact. However, future research should 
focus on standardizing intervention components, strengthening methodological rigor, and evaluating long-term outcomes 
to better understand the long-term impact and sustainability of gamification in pediatric chronic disease management.

Gamification-Based Intervention Across Diseases and Age Groups
The synthesis of the included studies highlights that gamification-based interventions have been widely implemented 
across a broad spectrum of pediatric chronic diseases and developmental stages, demonstrating considerable adaptability 
and relevance in pediatric healthcare. These interventions are not confined to a single disease domain but span 
respiratory, endocrine, visual, gastrointestinal, hematological, infectious, and cardiovascular conditions, reflecting the 
versatility of gamification as a behavior-oriented digital health strategy.

Across disease categories, gamification has been most extensively applied in asthma and type 1 diabetes, likely due to 
the high demand for continuous self-management, adherence to medication, and behavioral regulation in these condi
tions. In asthma, gamified interventions such as mobile applications and serious games consistently target symptom 
recognition, trigger avoidance, and inhaler technique, with reported outcomes related to self-management and clinical 
indicators.2,17 Similarly, in type 1 diabetes, interventions range from educational serious games to immersive VR 
platforms that address complex self-management behaviors, including insulin administration, carbohydrate counting, 
and glucose monitoring.1,3 These findings are consistent with prior literature, which indicates that gamification may be 
particularly relevant in chronic conditions requiring daily decision-making and sustained behavioral engagement.30

Beyond these common conditions, gamification has also been applied in less frequently studied diseases, with several 
studies reporting favorable outcomes. For example, in amblyopia, gamified therapeutic video games and digital applica
tions have been associated with treatment adherence and clinical outcomes reported in the included studies by 
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transforming repetitive visual training into engaging gameplay.24 In gastrointestinal disorders such as chronic functional 
constipation, gamified educational games promote healthy lifestyle behaviors, including diet and fluid intake.19 

Additionally, gamification has been applied in conditions such as thalassemia, HIV, and pediatric hypertension, where 
interventions focus on supporting knowledge acquisition, adherence-related outcomes, and behavioral outcomes through 
interactive and reward-based systems.12,22,26 This wide applicability underscores the flexibility of gamification in 
addressing diverse clinical and behavioral needs.

From a developmental perspective, the design and implementation of gamified interventions vary significantly across 
age groups, reflecting differences in cognitive, emotional, and behavioral characteristics. In school-aged children (6–12 
years), interventions tend to emphasize visual engagement, simple game mechanics, and short, interactive sessions. 
Features such as avatars, animations, rewards, and mini-games are commonly used to enhance motivation and facilitate 
learning through play. In contrast, adolescents (13–18 years) are more responsive to complex systems that incorporate 
autonomy, social interaction, and self-regulation. Interventions targeting this age group often include goal-setting, peer 
interaction, leaderboards, and personalized feedback, as seen in platforms such as PEERNaija and PERGAMON.8,26

This age-sensitive design aligns with developmental and behavioral theories, which suggest that motivation and 
engagement strategies must be tailored to the user’s developmental stage. Supporting this, DeSmet et al (2016) highlight 
that gamification interventions may be more beneficial when they incorporate age-appropriate behavior change techni
ques and align with users’ cognitive abilities and motivational drivers30 Younger children benefit more from extrinsic 
motivators and playful interaction, whereas adolescents are more influenced by intrinsic motivation, autonomy, and social 
dynamics.

Despite these strengths, several challenges emerge when examining gamification across diseases and age groups. One 
key limitation is the variability in effectiveness across different conditions. While a larger body of evidence exists for 
asthma and diabetes, the evidence base for other conditions remains limited and often relies on small-scale or exploratory 
studies. This concern is echoed in a systematic review by Johnson et al (2017), which found that although gamification 
shows promise in improving health behaviors, the strength of evidence varies widely depending on the target population 
and condition, with inconsistent effects across studies.31

Another limitation relates to developmental disparities in engagement. While younger children may initially respond 
well to gamified elements, maintaining long-term engagement can be challenging as novelty effects diminish. 
Conversely, adolescents may experience reduced engagement if interventions are perceived as overly simplistic or not 
aligned with their need for autonomy and social relevance. Previous research further emphasizes that poorly designed 
gamification, especially when it relies too heavily on extrinsic rewards, may fail to sustain motivation over time, 
highlighting the importance of incorporating meaningful and intrinsically motivating elements.31

Additionally, the diversity of diseases and age groups introduces complexity in intervention design and evaluation. 
Standardizing gamification strategies across heterogeneous populations is inherently challenging, as interventions must 
balance disease-specific requirements with age-appropriate engagement strategies. This complexity may contribute to 
inconsistencies in outcomes and limit the generalizability of findings.

Overall, gamification-based interventions appear applicable across a wide range of pediatric chronic diseases and 
developmental stages. Their adaptability allows for tailored approaches that address both disease-specific needs and age- 
related characteristics. However, future research should focus on strengthening the evidence base in underrepresented 
conditions, optimizing age-specific design strategies, and evaluating long-term effectiveness to ensure sustainable impact 
across diverse pediatric populations.

Gamification Outcome: Adherence and Self-Management
Adherence is one of the primary outcomes of gamification in health contexts. Included studies reported increases in 
medication adherence associated with reward and reminder systems among children and adolescents with hypertension.12 

In addition, the development of adherence tracking systems has helped adolescents with HIV monitor their treatment 
progress more effectively.26 Previous study reported higher adherence to physical and visual therapy interventions, with 
adherence rates reaching 85.7% in the video game group, which proved non-inferior compared to standard eye-patching 
therapy.18 The latest FAVAS technology further increased mean objective adherence from 55% to 68.5%.13 However, 
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evidence from systematic reviews indicates that results are not always consistent; Johnson et al (2016) reported that while 
59% of studies demonstrated positive effects, 41% showed mixed or neutral findings, suggesting that the effectiveness of 
gamification should be interpreted with caution.31

Duration and consistency of therapy use are also important indicators of adherence. Children using FAVAS 
technology spent significantly more time engaged in visual therapy, with a total duration of 2651.2 minutes, reflecting 
greater involvement compared to earlier versions.13 Mobile health applications also contributed by increasing exercise 
frequency and app usage duration compared to baseline.24 This suggests that gamification may support adherence-related 
behaviors and sustained engagement in therapy. Nevertheless, previous study highlighted methodological and population 
heterogeneity in gamification studies on medication adherence, limiting the generalizability of findings.32 Moreover, 
some patients reported that gamification features felt repetitive or irrelevant, which could reduce long-term motivation.

Self-management was a commonly reported outcome across the included studies. Previous study reported improve
ments in diabetes-related knowledge following serious game interventions, with mean scores rising from 29.8 to 68.6.3 

Augmented reality (AR) technology also enhanced carbohydrate counting skills, with median scores increasing from 2 to 
6–7.21 Understanding of asthma improved from 20% to 60% correct responses after interactive scenario use.20 Among 
thalassemia patients, health literacy increased significantly (p =0.001).22 Yet Brown et al (2016) found that most web- 
based interventions with gamification features employed only one simple game element (such as story/theme), and no 
study explicitly examined the impact of gamification on adherence33 This suggests that while gamification may enhance 
literacy and technical skills, empirical evidence on its specific mechanisms remains limited.

Beyond knowledge outcomes, several studies reported improvements in technical skills associated with gamification- 
based interventions. Mobile game interventions were associated with improvements in inhaler use skills among children 
with asthma.2 Interactive simulations helped children master disinfection and insulin injection techniques independently.3 

Behavioral changes in diet and lifestyle were also observed; for example, children with constipation showed significant 
improvements in defecation frequency and fiber and fluid intake.19 Hypertensive patients successfully reduced sodium 
intake and increased physical activity by 2000 steps per day.12 However, the Triumf study by Tark et al (2019) revealed that 
although children with cancer rated the gamified application positively and easy to use, some declined participation due to 
lack of interest in digital games34 This highlights limitations in gamification acceptance among certain populations.

Self-efficacy and decision-making were also improved through gamification. The use of VR superhero games 
increased children’s confidence and reduced resistance to medical procedures such as injections.1 Thalassemia patients 
also demonstrated improved clinical decision-making skills related to daily self-care management.22 These findings 
emphasize that gamification not only targets adherence but also empowers patients to manage their chronic conditions. 
Nonetheless, several critical reviews have noted that gamification effects are often short-term and may even cause 
anxiety when rewards are not achieved.31,32 Therefore, intervention design must carefully consider psychosocial factors 
to avoid unintended negative consequences.

Clinical outcomes were also reported in several studies examining adherence and self-management interventions. The 
proportion of well-controlled asthma patients increased from 30.8% to 59.0% after gamified interventions.17 Among 
hypertensive patients, systolic blood pressure decreased by −8.2 mmHg.12 Thalassemia patients experienced a reduction 
in serum ferritin levels from 2454.93 to 1975.64.22 Visual function also improved significantly in terms of visual acuity 
(logMAR) and stereopsis.23 However, Brown et al (2016) stressed that adherence data in web-based interventions were 
often reported inconsistently, making it difficult to draw strong conclusions about the clinical impact of gamification33 

Thus, although preliminary findings suggest potential benefits, further research with stronger methodological designs 
remains necessary.

Implication for Gamification-Based Intervention in Thalassemia
Thalassemia represents a particularly suitable target for gamification-based interventions due to the lifelong, multi- 
component nature of its management. Patients must adhere to regular transfusions, iron chelation therapy, clinic 
attendance, and lifestyle monitoring, all of which require sustained behavioral commitment. The chronicity of the disease 
and the need for continuous engagement align well with the strengths of gamification, including habit formation, 
motivation reinforcement, and skill rehearsal. Early evidence, such as the online Quizizz/EdPuzzle program, 
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demonstrated promising improvements in knowledge, decision-making, and self-management among school-age 
children.22 These findings suggest that gamification can serve as a complementary tool to traditional education and 
clinical care, particularly in pediatric populations where interactive and engaging formats may facilitate learning and 
participation.

To maximize impact, gamification interventions in thalassemia should be designed with clear outcome targets and 
robust evaluation metrics. Primary outcomes should include objective measures of chelation adherence (eg, electronic 
pillboxes, pharmacy refill rates), transfusion appointment attendance, and clinically relevant biomarkers such as serum 
ferritin trends. Secondary outcomes may encompass disease knowledge, decision-making in iron overload scenarios, self- 
efficacy for home care, and quality of life. The rationale for prioritizing biomarkers is that they provide direct evidence of 
how behavioral changes translate into tangible health benefits.

Core intervention components should address the unique demands of thalassemia care. A medication module could 
incorporate daily reminders, micro-learning on chelation administration, and streak/reward systems to reinforce con
secutive adherence. Appointment and transfusion trackers may gamify attendance with rewards for punctuality and 
preparatory tasks. Scenario-based mini-games could simulate recognition of iron overload symptoms and management of 
chelation side effects, thereby strengthening patient readiness. Caregiver integration is essential, with weekly summaries, 
shared goals, and caregiver badges to align family support particularly critical for younger children. Clinician dashboards 
and secure data-sharing mechanisms would ensure timely intervention when adherence declines or ferritin levels worsen.

Theoretical grounding and co-design are vital for ensuring relevance and sustainability. Self-Determination Theory 
emphasizes autonomy, competence, and relatedness, while Social Cognitive Theory highlights modeling and 
reinforcement.35 Embedding these frameworks into gamification design can enhance intrinsic motivation and behavioral 
change. Co-design with children, parents, and hematology teams will further ensure cultural acceptability, usability, and 
clinical relevance.

Implementation should follow a phased pathway. Phase 1 involves formative co-design and usability testing, 
including cultural adaptation and content validity. Phase 2 should pilot feasibility trials to measure engagement, 
acceptability, and short-term adherence proxies. Phase 3 requires adequately powered randomized controlled trials 
with objective adherence measures and clinical endpoints (eg, ferritin levels, transfusion intervals) and at least 12 
months of follow-up to assess maintenance. Process evaluations should explore mediators such as motivation and self- 
efficacy, as well as moderators including age, family support, and socioeconomic status.

Equity, access, and safety considerations must also be addressed. Interventions should include low-bandwidth and 
offline functionality for resource-limited settings, ensure privacy and data security for minors, and provide transparent 
consent and data-use policies. Designing for low literacy and multiple languages, alongside caregiver-facing content, will 
broaden accessibility and relevance. In summary, thalassemia care demands sustained adherence and behavioral engage
ment, making it an ideal candidate for gamification-based interventions. While early evidence is promising, future work 
must prioritize rigorous evaluation, contextual adaptation, and equitable access to fully realize the potential of gamifica
tion in improving long-term outcomes for thalassemia patients.

Given that several included studies reported positive outcomes related to knowledge, engagement, and adherence in 
other pediatric chronic diseases, a theory-driven, co-designed gamified intervention tailored to the specific adherence 
tasks of thalassemia (chelation, transfusion attendance, symptom monitoring) is a promising next step. Early develop
ment should emphasize objective adherence measurement and clinical biomarkers to demonstrate meaningful health 
impact before broad implementation.

Strengths and Limitations
This study employed a scoping review approach based on the Joanna Briggs Institute (JBI) methodology and the 
PRISMA-ScR guidelines, thereby ensuring a systematic and transparent process for identifying and mapping evidence 
related to gamification interventions for chronic childhood diseases. A comprehensive literature search was conducted 
across several major databases, enabling a broad scope of studies and enhancing the representativeness of the results. The 
analysis not only focused on the type of intervention but also encompassed variations in approaches based on disease 
type, age group, and key outcomes such as treatment adherence and self-management, thereby providing a more 
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comprehensive overview. The review mapped evidence from various research designs, including randomized controlled 
trials, quasi-experimental studies, mixed-methods studies, and development studies, enabling a broad overview of the 
current landscape of gamification-based interventions in pediatric chronic diseases. This approach allows for a broader 
understanding of the characteristics, reported outcomes, feasibility, and acceptance of gamification interventions across 
different contexts.

As a scoping review, this study was intended to map and characterize the existing evidence rather than determine the 
effectiveness of gamification-based interventions. Therefore, the findings should be interpreted as an overview of 
intervention characteristics, reported outcomes, and research trends rather than definitive evidence of intervention 
effectiveness. Although a JBI critical appraisal was conducted, the appraisal results were used to provide contextual 
information regarding methodological rigor and were not used as criteria for study inclusion or exclusion.

The JBI critical appraisal was conducted to provide contextual information regarding the methodological rigor of the 
included studies and to support interpretation of the mapped evidence. The focus on implications for thalassemia provides 
an additional contribution by highlighting areas that were under-explored in previous research. On the other hand, the high 
variability in intervention designs, gamification elements, and outcome indicators across studies limits the ability to make 
direct comparisons and determine which intervention components may be most relevant across different settings and 
populations. Differences in disease type, participant characteristics, and intervention duration also affect the consistency of 
findings. The relatively short follow-up duration and the predominance of small-scale or early-stage studies limit under
standing of long-term outcomes and the sustainability of behavioral changes. The number of studies specifically addressing 
thalassemia remains very limited, so the implications drawn are largely conceptual and require further empirical validation. 
The restriction to English-language articles has the potential to introduce publication bias, while some studies with small 
sample sizes and methodological limitations may affect the strength of the synthesized evidence.

Conclusion
This scoping review mapped the existing evidence on gamification-based interventions addressing treatment adherence and 
self-management in children with chronic illnesses. The included studies suggest that gamification-based interventions may 
support these outcomes across various pediatric chronic diseases. Various forms of intervention, ranging from gamification- 
based mobile apps to immersive technologies such as AR and VR, were reported to target engagement, knowledge, and 
health-related behaviors among children. Several included studies also reported outcomes related to clinical indicators in 
certain conditions. The mapped evidence indicates that gamification-based interventions have been applied across various 
disease types and developmental stages. These interventions commonly incorporate motivational elements and interactive 
learning experiences that are designed to align with children’s developmental characteristics. Reported outcomes may vary 
according to intervention design, alignment with user needs, and the context of the targeted disease.

The findings of this review suggest that thalassemia represents a relevant area for the future development of 
gamification-based interventions, given the need for long-term therapy and the importance of active patient and family 
involvement. The lack of direct evidence regarding thalassemia highlights the need for further, more targeted, and 
evidence-based research. Future intervention development should emphasize theory-based approaches, involve children 
and families through co-design, and be tailored to the specific adherence demands of thalassemia care. Evaluation of 
objective adherence outcomes and clinically relevant biomarkers is crucial to demonstrate meaningful health impacts 
before broader implementation. Gamification may represent a promising component of future digital health innovations 
aimed at supporting the management of chronic diseases in children, particularly thalassemia. However, further rigorous 
research is needed, particularly in underrepresented chronic conditions, to evaluate long-term outcomes, optimize age- 
specific intervention designs, and assess implementation across diverse healthcare and sociocultural contexts.
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