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ABSTRACT 
 
This study evaluates the roles of gamification and mobile health (mHealth) in diabetes 
self-care, highlighting their transformative potential in diabetes management. The 
review methodology entailed an extensive literature search across various databases, 
including PubMed, Sage Publications, Taylor & Francis, ProQuest, and 
ScienceDirect, focusing on systematic reviews and review articles published between 
2019 and 2023. Rigorous inclusion criteria were applied to ensure a comprehensive 
analysis, focusing on studies that provide a broad perspective. A rigorous data 
extraction and quality assessment were conducted to confirm the validity of the 
findings. The findings of this study underscore the effectiveness of gamification and 
mHealth interventions in elevating various dimensions of diabetes self-care. 
Reviewed studies indicate notable improvements in glycemic control, as evidenced 
by reductions in hemoglobin A1c levels and significant enhancements in self-care 
practices, including dietary regulation and medication adherence. Additionally, these 
interventions have been shown to positively influence patient engagement and overall 
quality of life. However, the study acknowledges limitations, including variability in 
study designs, potential publication bias, and challenges in sample selection, 
highlighting the need for more standardized and exhaustive research approaches. In 
summary, gamification and mHealth interventions are promising strategies for 
advancing diabetes self-care. 
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1. INTRODUCTION                                    
 
Diabetes, a chronic condition characterized by elevated 
blood glucose levels, poses ongoing challenges to healthcare 
systems worldwide (Avilés-Santa et al., 2020). Effective 
management of this disease requires rigorous self-care 
practices, including regular blood glucose monitoring, 
careful dietary management, and consistent physical activity 
(Choudhury & Devi Rajeswari, 2021; Galicia-Garcia et al., 
2020). However, many individuals with diabetes find 
maintaining continuous engagement in these self-care 
routines challenging. This difficulty in sustaining self-care  

practices highlights a significant gap in current diabetes 
management strategies. Innovative approaches are needed 
to enhance patient engagement and self-management, 
thereby improving health outcomes. 
       Among the emerging strategies in this area, gamification 
and mobile health (mHealth) applications are particularly 
promising (Schmidt-Kraepelin et al., 2020; Tran et al., 2024). 
These tools offer novel ways to make diabetes management 
more interactive and accessible. Despite the potential 
benefits, the specific impact of gamification and mHealth 
applications on diabetes self-care is not fully understood. 
This study aimed to address this gap by systematically 
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evaluating the effectiveness of these interventions in 
improving patient engagement and health outcomes.  
       Gamification, characterized by the incorporation of 
game-design elements into nongaming contexts, has been 
increasingly integrated into health interventions (van 
Gaalen et al., 2021). Its primary goal is to use the 
motivational aspects inherent in gaming, such as points, 
levels, and challenges, to enhance engagement and 
encourage positive behavioral changes. In diabetes self-
care, gamification presents a unique opportunity to 
transform routine or otherwise arduous tasks into more 
captivating and potentially enjoyable activities. This 
approach strengthens adherence to self-care regimens, 
which is a critical component of effective diabetes 
management (Cascella et al., 2023). By reimagining these 
self-care tasks through a gamified lens, there is significant 
potential to engage patients more effectively and improve 
their overall management of their condition, ultimately 
contributing to better health outcomes. 
       Concurrently, the rise of mHealth has transformed 
patient care. mHealth applications specifically designed 
for diabetes management offer many benefits, including 
real-time monitoring, personalized feedback, and expanded 
access to healthcare information (Ghozali, 2024; Klonoff et 
al., 2021). These applications typically include features 
such as blood glucose tracking, dietary logging, medication 
reminders, and a range of educational resources. The 
incorporation of mHealth into the routine of diabetes self-
care aligns seamlessly with the demands of a modern, fast-
paced lifestyle, providing patients with a practical and 
efficient tool for managing their condition (Doupis et al., 
2020). This integration not only enhances the convenience 
of diabetes management and facilitates a more proactive 
and informed approach to personal health care. 
       In developing the conceptual framework for this study 
on gamification and mHealth in diabetes self-care, it is 
crucial to reference various scholarly works that have set 
precedents in this field. A fundamental source is Fogg’s  
work on persuasive technology, which lays the 
groundwork for using technology to influence health 
behaviors. Fogg’s behavior model, elucidating how 
behavior change is spurred by the amalgamation of 
motivation, ability, and triggers, is particularly pertinent 
for comprehending how gamification can drive self-care 
in diabetes (Sittig et al., 2020). This model offers a 
comprehensive lens through which the motivational 
aspects of gamification can be understood and applied. 
Another cornerstone reference is the comprehensive 
meta-review by Damaševičius et al. (2023) on the impacts 
of gamification. This analysis provides critical insights into 
the effectiveness of gamification across various domains, 
including healthcare. The findings of this study are 
instrumental in understanding how game elements can be 
strategically used to promote health-related behavior 
change. 
       Regarding mHealth, a systematic review of adoption 
determinants and future research agenda on mobile 
medical applications for diabetes management by Alaslawi 
et al. (2022) is of paramount importance. This research 
offers an extensive view of the evolution and effectiveness 
of mHealth tools, which is crucial for understanding 
their potential to foster patient engagement and self-
management in chronic conditions such as diabetes. 
Additionally, the American Diabetes Association (ADA) 
guidelines and recommendations are essential for 

understanding the standard practices and requisites for 
effective diabetes management (American Diabetes 
Association, 2021). These guidelines are invaluable in 
framing the application of gamification and mHealth within 
the broader context of diabetes care. 
       The literature on the psychological dynamics of chronic 
disease management, particularly the work of León-
Hernández et al. (2023) on self-management education, 
plays a critical role in this study. Exploring the 
psychological barriers and facilitators of managing chronic 
diseases is vital for tailoring gamification and mHealth 
interventions to effectively address these challenges. 
Furthermore, studies focusing on user experience and 
design in health technology, such as the studies by 
Koumpouros (2022), offer essential insights into designing 
user-centric mHealth apps. These applications must be 
functional, engaging, and accessible to patients with 
diverse needs and preferences. Finally, the rapidly 
evolving field of digital health ethics, notably Benis’s 
contributions in 2021, provides a crucial perspective on 
the ethical dimensions of deploying digital health 
interventions (Benis et al., 2021). This aspect is especially 
pertinent in gamification and mHealth, where 
considerations regarding privacy, data security, and the 
risk of unintended negative consequences are of utmost 
importance. 
       This review is necessary for several compelling 
reasons, each underscoring the profound impact and 
critical need for this research (Amjad et al., 2023; Yoon et 
al., 2022). First, the escalating global prevalence of 
diabetes has established it as a public health concern. 
According to the International Diabetes Federation, 
millions of people worldwide suffer from this chronic 
disease, with projections indicating a continued increase in 
the number of patients (Yoon et al., 2022). This escalating 
burden underscores the urgent need for innovative and 
effective strategies for diabetes management that extend 
beyond traditional methodologies. Thus, assessing the 
effectiveness of gamification and mHealth applications  
is not merely relevant but imperative in addressing  
this widespread health challenge. Second, conventional 
diabetes management approaches often have barriers to 
patient engagement and adherence. Despite the 
availability of effective treatment plans, numerous 
individuals struggle to maintain the consistency and 
commitment essential for effective diabetes self-care. This 
adherence gap stems from a lack of discipline and often 
from deficits in motivation, understanding, or resources. 
Gamification and mHealth are innovative approaches to 
bridge this gap. By rendering self-care more engaging and 
accessible, these technologies can augment patient 
adherence and improve clinical outcomes. An exploration 
of their impact could yield insights into how technology 
can be harnessed to assist patients in their journey of self-
care, which can lead to enhanced diabetes management 
and reduced healthcare costs. 
       Moreover, the rapid technological advancements in 
healthcare present a prime opportunity to investigate the 
incorporation of these innovative tools into chronic disease 
management. The widespread use of smartphones and the 
increasing sophistication of digital health applications have 
provided a conducive environment for the deployment of 
mHealth solutions. However, the real-world effectiveness of 
such applications, their influence on patient outcomes, and 
acceptance across diverse patient demographics necessitate 
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thorough exploration. This mini-review aims to bridge this 
knowledge gap by providing evidence-based perspectives 
on the practical application of gamification and mHealth in 
diabetes management. 
       Furthermore, comprehending gamification’s psychological 
and behavioral dimensions in healthcare is essential. 
Gamification leverages the principle of augmenting 
intrinsic motivation through game-like elements; however, 
applying this approach to managing chronic diseases is 
multifaceted and complex. Investigating the effects of 
gamification on behavioral change, patient motivation, and 
psychological well-being could offer a more profound 
understanding of how to design and implement such 
interventions effectively. Additionally, this study aims to 
illuminate the potential risks and ethical concerns 
associated with the gamification of health behaviors to 
ensure that these interventions are not only efficacious but 
also align with patients’ best interests. 
       Despite the growing interest in gamification and 
mHealth interventions for diabetes self-care, a significant 
research gap exists in terms of understanding their 
comprehensive impact. This review aims to systematically 
analyze the current literature on the effectiveness of 
interventions for improving diabetes management 
outcomes. Specifically, the objectives are to identify the 
benefits, challenges, and future directions of gamification 
and mHealth in diabetes self-care. 
 
 
2. MATERIALS AND METHODS 
 
2.1 Data sources and search strategy 
The selection of specific databases was driven by their 
comprehensive coverage and relevance to healthcare  
and technological research. PubMed was chosen for  
its extensive repository of biomedical literature, Sage 
Publications and Taylor & Francis for their robust 
collections of peer-reviewed journals in healthcare  
and social sciences, ProQuest for its wide-ranging 
dissertations and theses, and ScienceDirect for its vast 
array of scientific and technical research articles. This 
diverse selection ensured that the relevant literature was 
broadly incorporated across different domains.  
       The search terms were devised to capture a 
comprehensive range of studies related to diabetes 
management using mHealth and gamification. Terms 
such as “diabetes,” “mHealth,” “mobile health app,” 
“patient education,” and “self-management” were used. 
Boolean operators (AND, OR) were applied to interlink 
these terms, broadening the search to include various 
combinations and ensuring the inclusion of relevant 
studies. This strategy encompassed all pertinent 
literature, from broad conceptual studies to specific 
intervention assessments. 
 
2.2 Eligibility criteria  
The decision-making process for the inclusion and 
exclusion criteria was guided by the objective of 
synthesizing comprehensive and relevant insights from 
existing literature. 
The inclusion criteria for the study are as follows: 
a) Types of studies: Systematic reviews and review 

articles were included to comprehensively synthesize 
existing research. Additionally, pilot studies and 
longitudinal research were conducted to identify 

emerging trends and insights into novel applications of 
gamification and mHealth. 

b) Publication date: Studies published between 2019 and 
2023 were included to capture recent technological 
developments in the field. 

c) Language: Only studies published in English were 
included to ensure a clear understanding and 
interpretation of the content. 

d) Accessibility: Studies available in full text, either 
through databases or interlibrary loans, were included 
to allow thorough analysis. 

The exclusion criteria for this study are as follows: 
a) Types of articles: Original research articles, editorials, 

commentaries, and letters were excluded to maintain 
a focus on synthesized evidence. 

b) Publication date: Studies published before 2019 were 
excluded to ensure that the review reflects the latest 
trends and research findings. 

       This approach ensured a focused and relevant set of 
studies for the review, providing a thorough understanding 
of the impact of gamification and mHealth interventions on 
diabetes self-care. 
 
2.3 Data extraction 
Data extraction was performed using a rigorous and 
systematic procedure based on a standardized form 
designed for this review. The key information documented 
from each study included the objectives, methodology, 
main findings, and conclusions. To ensure accuracy and 
reliability, each study was reviewed in detail, and any 
uncertainties were addressed through further analysis. 
This meticulous approach ensured the integrity and 
reliability of the extracted data. 
 
2.4 Quality assessment  
The quality assessment of the included systematic 
reviews was performed using a measurement tool to 
assess systematic reviews (AMSTAR). AMSTAR’s criteria 
evaluate critical methodological elements, such as the 
extent of the literature search, the scientific rigor of the 
included studies, and the appropriateness of the methods 
used for data synthesis. Each review was independently 
assessed by two reviewers, and any disagreement was 
resolved through discussion or consultation with a third 
reviewer. This thorough quality assessment ensured that 
the review was based on methodologically sound and 
high-quality scientific evidence. 
 
 

3. RESULTS AND DISCUSSION 
 
This study systematically addresses the burgeoning 
impact and efficacy of mHealth interventions and 
gamification in diabetes self-management, placing the 
findings within the context of advancing healthcare 
technology. Findings from seminal studies (Brady et al., 
2023; El-Gayar et al., 2021; Kruse et al., 2023; Wei et al., 
2023) collectively signal a significant shift toward 
improved patient engagement and enhanced clinical 
outcomes. The narrative seeks to integrate these findings, 
examining the complexities inherent in their application 
and proposing future research directions grounded in 
substantial evidence. An analysis of the limitations and 
consideration of the wider implications of these studies 
aimed to provide a comprehensive perspective on the 
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current landscape of mHealth in diabetes management and 
to delineate informed strategies for its continued 
development and widespread adoption. 
       The advent of mHealth interventions has heralded a 
significant advancement in diabetes self-care, highlighting 
a potential paradigm shift in patient engagement  
and management strategies. This review synthesizes 
evidence from recent studies, highlighting the multifaceted 
nature of mHealth applications and the breadth of their 
impact on diabetes management. This discussion 
contextualizes these findings within the broader 
framework of healthcare technology, patient-centered 
care, and the chronic nature of diabetes management. 
       The systematic search and data extraction for this mini-
review followed the preferred reporting items for 

systematic reviews and meta-analyses (PRISMA) 
guidelines. Adherence to these guidelines was crucial for 
preserving  
the integrity of the review process. The structure PRISMA 
framework facilitated an exhaustive and impartial search 
across multiple academic databases, guiding the identification, 
screening, and selection of relevant literature. This 
rigorous method enabled an in-depth assessment of the 
research on this topic. The results from each database 
search varied according to the number of articles retrieved 
and their relevance and suitability for inclusion in this 
study. While search results varied by database, this 
comprehensive process ensured the inclusion of a diverse 
range of high-quality studies that strictly aligned with 
PRISMA standards.

 

 
Figure 1. Flow diagram for study inclusion 

 
       The systematic search for this review, conducted 
across multiple databases, yielded varying results 
regarding the number of articles found and their eligibility 
for inclusion. A search of the PubMed database identified 
14 articles (Figure 1). However, none of these articles met 
the review’s stringent eligibility criteria, underscoring the 
review’s specific inclusion parameters and the focused 
nature of the PubMed database with the subject matter of 
the study. In comparison, a search within the Sage 
Publications database yielded a much higher number of 
articles, totaling 56. Of these, four articles were found to 
align with the review’s criteria, indicating a more 
pronounced congruence between the content of Sage 

Publications and this review’s thematic and methodological 
framework. 
       The Taylor & Francis database search identified 38 
articles. Despite the large number of studies, only one 
article met the eligibility requirements for inclusion. This 
result emphasizes the expansive scope of the Taylor & 
Francis database but indicates a relatively lower volume 
of literature directly relevant to the review’s objectives. A 
similar pattern emerged in the ProQuest database, where 
157 articles were identified, but none qualified for 
inclusion. This indicates a divergence in the focal points 
of the ProQuest database relative to the specific criteria 
delineated for this review. The ScienceDirect database 
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produced the highest number of articles, totaling 136. 
Within this extensive collection, three articles were 
deemed eligible for inclusion, demonstrating the broad 
reach of ScienceDirect and its relevance to the review 
topic. 
       The data search and extraction processes encountered 
various challenges. Two articles were identified as 
duplicates in different databases. These duplicates were 
meticulously excluded from the final analysis to maintain 
the content’s uniqueness and integrity. Additionally, two 
articles that initially appeared relevant and met the 
eligibility criteria were inaccessible, likely caused by 
subscription constraints or nonfunctional links, thus 
hindering a thorough evaluation. Ultimately, only four 
studies were included in the review, reflecting the 
thoroughness of the selection process and the focus of the 
research topic. 
 
3.1 Study design of the selected studies 

The integration of mHealth apps into diabetes care 
represents a revolutionary shift in patient self-management 
strategies. As shown in Table 1, the systematic investigation 
by Brady et al. (2023) explored the efficacy of gamification 
and informational resources in ameliorating self-care 
behaviors and glycemic control among individuals with 
Type 2 diabetes (Brady et al., 2023). This comprehensive 
review, including randomized controlled trials and quasi-
experimental studies, provides an extensive overview of the 
current trends, emphasizing the importance of engaging  
and interactive platforms in diabetes self-management.  
In parallel, El-Gayar et al. (2021) made a significant 
contribution to this field with their meta-analysis, which 
scrutinized the efficacy of mHealth applications in the realm 
of diabetes management, with a particular focus on behavior 
change techniques (BCTs) (El-Gayar et al., 2021). These 
techniques are fundamental to patient self-management 
education. The deliberate inclusion of randomized 
controlled trials in the analysis provides a solid foundation 
for evaluating the influence of mHealth interventions on 
glycemic control. This evaluation is crucial because it 
facilitates a deeper understanding among healthcare 
professionals and patients regarding the utility of mHealth 
as an adjunctive resource in the ongoing management of 
diabetes. 
       Kruse et al. (2023) adopted a focused lens in their 
systematic review by investigating the effectiveness of 
mHealth interventions specifically within the demographics 
of adults over the age of 50. Given that this population 
segment often contends with distinctive challenges in 
diabetes management, such as multiple comorbidities and 
polypharmacy, the review’s emphasis on contemporary 
literature indicates the rapid evolution of mHealth 
technologies, suggesting a pivotal role for these technologies 
in customizing educational and management approaches to 
the unique needs of the older adult population. Moreover, 
Wei et al. (2023) presented an all-encompassing research 
synthesis that combined systematic review and meta-
analysis methodologies. Their focus on the efficacy of 
mHealth interventions for gestational diabetes mellitus 
(GDM) underscores the empowering capacity of mHealth for 
pregnant individuals to manage their condition. Drawing 

upon randomized controlled trial data, this study provides 
invaluable perspectives on integrating mHealth into GDM 
management, enabling expectant mothers to assume an 
active and informed role in their prenatal health and the 
health of their future offspring. 
       The analysis of this review has been extended to 
provide a more comprehensive discussion of demographic 
representation (as shown in Table 1). This review details 
how gamification and mHealth interventions perform 
across different age groups, socioeconomic backgrounds, 
and cultural contexts. This expanded focus allows for a 
richer understanding of the applicability and effectiveness 
of these interventions in diverse populations, highlighting 
potential disparities and areas for targeted improvement.  
 
3.2 Research methodology of the selected studies  
The advancement of healthcare research is contingent 
upon the design and execution of study methodologies, 
particularly when examining the efficacy of mHealth 
interventions for diabetes management. The systematic 
review by Brady et al. (2023) is a paradigm of such 
research, employing a rigorously structured methodology 
for selecting and evaluating pertinent studies. Their 
commitment to stringent inclusion criteria, comprehensive 
data extraction processes, and robust assessment of study 
quality exemplifies the thoroughness of their investigation. 
This assiduous combination of findings from diverse 
studies enables researchers to present well-informed 
conclusions regarding the effectiveness of gamification in 
diabetes self-management, thus making significant 
contributions to the domain. Another study by El-Gayar et 
al. (2021) maintained this standard of methodological 
integrity by adhering to the PRISMA guidelines, reflecting 
an ethos of rigorous and transparent research practices. 
Their methodical search of respected databases, such as 
PubMed/Medline and Web of Science, indicates dedication 
to the breadth and quality of their research. The selection 
of studies featuring adult participants diagnosed with Type 
1 or 2 diabetes, in which interventions are primarily app-
based and include well-documented BCTs, represents a 
focused and methodical approach to their meta-analytic 
examination. 
       Kruse et al. (2023) further advanced this methodological 
rigor by following the Kruse Protocol along with the 
PRISMA guidelines. Their selective review, which 
encompasses only the most relevant research published in 
the preceding 2.5 years, demonstrates a concentrated and 
contemporary literature review. This method ensures that 
conclusions are pertinent and directly applicable to 
modern clinical practice. Finally, a comprehensive review 
by Wei et al. (2023) delivered a comprehensive and 
systematic approach to their review and meta-analysis, 
specifically targeting mHealth interventions for GDM. 
Their methodology is characterized by a disciplined search 
and selection process and a detailed review of studies that 
adhere to established research protocols. The insights 
derived from their work provide a detailed perspective on 
the impact of mHealth interventions on GDM management, 
empowering expectant mothers to proactively engage in 
their health management and the health of their unborn 
children.
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Table 1. Demographic information summary of selected studies 
 

Author Study design Methodology Intervention details Patient demographics 
Brady et al. 
(2023) 

This systematic review 
focuses on gathering and 
analyzing research studies 
that investigate the use of 
gaming or gamification to 
improve self-care 
behaviors and glycemic 
outcomes in adults with 
Type 2 diabetes. It 
includes both randomized 
controlled trials and quasi-
experimental studies to 
provide a comprehensive 
overview of the field. 

The methodology involves 
a structured approach to 
selecting and evaluating 
relevant studies. Criteria 
for inclusion, data 
extraction processes, and 
methods for assessing the 
quality of the studies are 
part of this process. The 
review synthesizes 
findings across different 
studies to draw 
conclusions about the 
effectiveness of 
gamification in diabetes 
management. 
  

The interventions 
examined were various 
forms of gaming or 
gamification, including 
online environments, 
virtual systems, video 
games, and smartphone 
technology, aimed at 
improving diabetes self-
management behaviors 
such as diet, exercise, 
medication adherence, 
blood glucose 
monitoring, and coping. 

The review included 
studies with adult 
participants diagnosed 
with Type 2 diabetes. It 
focused on a diverse range 
of patient backgrounds, 
although specific 
demographic details like 
age range, gender 
distribution, or ethnic 
backgrounds of 
participants across the 
studies were not 
uniformly detailed. 

El-Gayar  
et al. (2021) 

This meta-analysis focused 
on the efficacy of mHealth 
applications in managing 
diabetes, particularly 
assessing behavior change 
techniques (BCTs). It 
included randomized 
controlled trials (RCTs) 
examining the impact of 
these interventions on 
glycemic control. 

The study adhered to 
PRISMA guidelines, 
systematically searching 
databases like 
PubMed/Medline and Web 
of Science. It included 
studies with adult 
participants diagnosed 
with Type 1 or Type 2 
diabetes, where 
interventions were 
primarily app-based and 
had well-documented 
BCTs. 

The interventions were 
diverse, encompassing a 
range of mHealth apps 
that included features 
like self-monitoring, 
feedback mechanisms, 
goal setting, and other 
BCTs. Some interventions 
also integrated behavior 
change theories like the 
Transtheoretical Model 
and Social Cognitive 
Theory. 

The analysis included 
studies with a total of 
1920 diabetes patients, 
with varying study 
durations and 
encompassing different 
age groups and diabetes 
types. The mean age of 
participants and specific 
demographic distribution 
varied across the studies. 

Kruse et al. 
(2023) 

This systematic review 
aimed to evaluate the 
effectiveness of mHealth 
interventions in managing 
diabetes in adults over 50 
years old, based on recent 
literature. 

Employing a structured 
approach, the review 
followed the Kruse 
Protocol and PRISMA 
guidelines, selectively 
including relevant 
research published in the 
last 2.5 years. 

The review identified 
various mHealth 
interventions such as 
apps, SMS-based services, 
and telemedicine, 
assessing their impact on 
diabetes self-
management. 

The focus was on older 
adults (over 50 years), 
with studies spanning 
multiple countries, 
reflecting a diverse 
demographic in terms of 
age, gender, and ethnicity. 

Wei et al. 
(2023) 

This document presents a 
systematic review and 
meta-analysis focused on 
evaluating the 
effectiveness of mHealth 
interventions for 
managing gestational 
diabetes mellitus (GDM) in 
pregnant women. The 
study consolidates data 
from various randomized 
controlled trials to provide 
a comprehensive analysis 
of the topic. 

The methodology includes 
a rigorous literature 
search and selection 
process following 
established guidelines. The 
review incorporates 
studies that specifically 
examine mHealth 
interventions for GDM, 
assessing their impact on 
various outcomes related 
to diabetes management in 
pregnancy. 

The interventions 
examined in the review 
are diverse mHealth 
strategies. These include 
mobile apps, text 
messaging services, and 
other digital tools 
designed to assist in the 
management of GDM. The 
review analyzes how 
these interventions 
contribute to managing 
blood glucose levels and 
other diabetes-related 
outcomes in pregnant 
women. 

The demographic focus is 
on pregnant women 
diagnosed with GDM. The 
review includes studies 
with participants from 
different geographical 
regions, providing a broad 
perspective on the global 
application of mHealth 
interventions for GDM. 

 
3.3 Intervention models of the selected studies 
The field of diabetes management is being markedly 
transformed by the introduction of diverse mHealth 
interventions designed to augment patient self-care. 
Brady et al. (2023) examined an array of mHealth 
strategies, which are instrumental in this transformation. 
The strategies range from engaging gaming experiences 
in virtual environments to the practical utility of 
smartphone applications. Such interventions target 
essential self-management behaviors, including diet 
regulation, consistent exercise, medication adherence, 

diligent blood glucose monitoring, and the development 
of effective coping strategies. The integration of 
gamification into diabetes management is a highlight of 
this research, demonstrating the potential to significantly 
boost patient engagement and adherence, which is 
instrumental in enhancing health outcomes for 
individuals with diabetes. 
       El-Gayar et al. (2021) extended these insights by 
evaluating various mHealth applications equipped with 
features that facilitate self-monitoring, provide feedback, 
assist with goal setting, and incorporate BCTs. Their 
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extensive review examined interventions anchored in 
reputable behavioral change theories, such as the 
transtheoretical model and social cognitive theory. The 
implementation of these theoretical models is crucial 
because they augment the capacity of mHealth 
interventions to promote substantial behavioral 
modification, thus highlighting the comprehensive 
potential of mHealth in the effective management of 
diabetes. Another study by Kruse et al. (2023) contributes 
to the discourse by analyzing a suite of mHealth 
interventions that embrace a broad spectrum of 
technologies, including smartphone applications, SMS-
based services, and telemedicine. Their evaluation of the 
effects of these varied services on diabetes self-
management provided substantive evidence supporting 
the adaptability and efficacy of mHealth solutions. This 
evidence is invaluable to healthcare practitioners who are 
keen to integrate sophisticated digital health strategies 
into their therapeutic repertoire. 
       In the specific field of GDM, Wei et al. (2023) examined 
mHealth strategies that involve mobile apps, text 
messaging services, and other technological tools tailored 
to manage high blood glucose levels effectively. The goal of 
these interventions is to equip expectant individuals with 
the tools they need to competently monitor and control 
their condition, which can yield improved perinatal 
outcomes. The comprehensive nature of these mHealth 
interventions emphasizes the capability of digital health 
technologies to meet the distinctive requirements of 
diverse patient demographics. 
 
3.4 Patient demographics of selected studies 
Understanding patient demographics is essential for 
evaluating the impact of mHealth interventions on 
diabetes management. The review by Brady et al. (2023) 
included various studies with adult participants diagnosed 
with Type 2 diabetes, highlighting the heterogeneity 
among patient backgrounds. While the review considers a 
broad spectrum of demographic characteristics, such as 
age, gender, and ethnic background, the review 
acknowledges that the level of detail regarding these 
demographics varies significantly across studies. This 
observation underscores the necessity for a standardized 
approach in demographic reporting, which is crucial for 
comprehensively establishing how different populations 
engage with and benefit from mHealth interventions. 
El-Gayar et al. (2021) further delved into demographic 
specifics in their analysis, which assessed studies involving 
a total of 1,920 patients with diabetes. The scope of their 
review is broad, covering various study durations, age 
groups, and diabetes types. The variance in the mean age 
of the participants and demographic distribution across 
studies indicates the wide-ranging applicability of mHealth 
solutions. However, it also highlights the inconsistency in 
research focus, accentuating the significance of demographic 
considerations in influencing the interpretation and 
generalizability of research outcomes. 
       Kruse et al. (2023) focused on a particular 
demographic—older adults over 50. Their research 
includes studies from multiple countries and captures 
various demographic factors such as age, gender, and 
ethnicity. By focusing on older adults who are likely to 
encounter comorbidities and require more complex care, 
this review sheds light on how mHealth interventions can 
be specifically tailored to address the needs of this growing 

population segment. Finally, Wei et al. (2023) conducted a 
demographic exploration of pregnant women managing 
GDM. Their review compiled research on patients from 
diverse geographical regions, offering an extensive view of 
the international application of mHealth interventions for 
GDM. This examination emphasizes the versatility of 
mHealth technologies in adapting to different regional 
healthcare contexts and the potential to customize these 
interventions to various patient populations while 
considering cultural and regional healthcare nuances. 
 
3.5 Measured outcomes of the selected studies 
The evaluation of mHealth interventions in diabetes care 
requires the selection and assessment of appropriate 
outcome measures. Brady et al. (2023) conducted a 
thorough review of the gamut of self-care behaviors 
recommended by the ADA standards of medical care in 
diabetes. These behaviors, including physical activity, diet, 
medication adherence, coping strategies, and self-efficacy, 
are pivotal in managing the condition effectively. The 
principal measure of glycemic control is the change in 
hemoglobin A1c (HbA1c) levels, an established marker of 
glucose management over time, reflecting the sustained 
impact of interventions on patient health. Meanwhile, El-
Gayar et al. (2021) broadened the perspective on diabetes 
management by incorporating both primary and secondary 
outcomes into their reviewed studies. The primary 
outcomes are essential glycemic control indicators, such as 
HbA1c levels, providing direct insight into the immediate 
effects of mHealth. The secondary outcomes, including 
weight management, blood pressure regulation, and 
enhancement of diabetes-related knowledge and self-care 
practices, offer a wider perspective on the comprehensive 
benefits of mHealth interventions on patients’ overall 
health and self-management capabilities. 
       Kruse et al. (2023) embraced a holistic perspective in the 
measurement of health outcomes, encompassing a suite of 
variables critical to all-encompassing diabetes care. The 
selection of outcomes, which span weight loss, body mass 
index change, dietary and exercise regimen improvement, 
HbA1c levels, disease awareness, blood pressure, 
cholesterol management, medication adherence, and foot 
care, underscores the complexity of diabetes as a condition 
that necessitates a multipronged management approach. 
Focusing on the unique characteristics of GDM, Wei et al. 
(2023) identified key health indicators pertinent to this 
condition. The authors emphasize the importance of 
monitoring fasting and postprandial blood glucose levels, 
HbA1c, and maternal and neonatal health outcomes. 
Furthermore, their examination of self-management 
behaviors in regulating blood glucose is particularly 
relevant for GDM, where detailed glucose monitoring is 
essential to avert pregnancy-related complications and 
safeguard the health of the mother and child. Figure 2 
presents the number of studies measuring specific 
outcomes. 
 
3.6 Results and effectiveness of the selected studies 
The incorporation of mHealth applications into diabetes 
care represents a significant advancement in medical 
research focused on patient outcomes. Brady et al. (2023) 
offered compelling evidence on the effectiveness of 
gamification in mHealth, demonstrating its potential to 
significantly lower HbA1c levels, a key indicator of 
glycemic control. The reviewed studies go beyond 



Gamification and mobile health in diabetes self-care: A comprehensive review of their impact and efficacy 

 
8 

physiological measures, documenting improvements in 
physical activity, self-efficacy, and overall quality of life. 
This multifaceted impact suggests that gamification in 

diabetes management could revolutionize patient care by 
offering a more integrative and engaging approach to 
health and self-management. 

 
 
Figure 2. Number of studies measuring specific outcomes  
 
       El-Gayar et al. (2021) further validated the 
effectiveness of mHealth interventions through a 
comprehensive analysis that revealed substantial 
reductions in HbA1c levels. Their findings are not limited 
to primary outcomes; significant enhancements in 
secondary outcomes, such as weight management, blood 
pressure regulation, and diabetes-specific educational 
advancements, were also noted. The statistical 
methodologies employed to determine these effects 
provide a robust foundation for the argument  
that mHealth applications are viable supplements to 
conventional diabetes management methods. 
       Kruse et al. (2023) amplify this narrative by 
synthesizing data from diverse studies, thereby illustrating 
the comprehensive efficacy of mHealth interventions. 
These interventions have been shown to positively 
influence health behaviors and promote self-care in 
patients. Notably, when mHealth is synergized with SMS 
and telemedicine coaching, the outcomes are particularly 
striking, suggesting a cumulative effect that augments 
patient education and self-management capabilities, 
ultimately fostering improved health outcomes. In the 
particular context of GDM, Wei et al. (2023) demonstrated 
that mHealth interventions play a critical role in 
significantly enhancing glycemic control and positively 
affecting maternal and neonatal health outcomes. These 
interventions also strengthen self-management behaviors 
that are crucial for high-quality diabetes care during 
pregnancy. The statistical significance of these findings 
underscores the pivotal role of mHealth applications in 
managing GDM, emphasizing their utility in promoting 
superior health practices among expectant mothers. 
       The integration of technological and behavioral change 
theories, such as Fogg’s behavior and the transtheoretical 
models, underpins the effectiveness of gamification and 
mHealth interventions. These theories explain how 
motivation, ability, and triggers can drive behavioral 
change, making self-care practices more engaging and 
sustainable.  Gamification, through elements such as 
rewards, points, and challenges leverage intrinsic  
and extrinsic motivation to encourage consistent  

self-care behaviors. The transtheoretical model’s stages  
of change help tailor interventions to individual  
readiness, promoting gradual and sustained behavioral 
modification. Furthermore, the success of mHealth apps 
lies in their ability to provide real-time feedback, 
personalized reminders, and educational resources. 
These features enhance the user’s ability to manage their 
condition effectively, which aligns with the principles of 
Fogg’s behavior model by making desired behaviors 
easier to perform. The combination of these technological 
and behavioral strategies creates a supportive 
environment that empowers patients to take control of 
their health, resulting in improved clinical outcomes and 
quality of life. 
       However, the challenges associated with the adoption 
and adherence to mHealth solutions persist. The user 
interface design plays a crucial role in ensuring that such 
applications are user-friendly and accessible to individuals 
with varying levels of technological proficiency. A well-
designed interface can significantly reduce the learning 
curve and increase user engagement. The ease of use is 
another critical factor; complicated or cumbersome 
applications are less likely to be adopted and consistently 
used by patients. Personalized feedback mechanisms are 
essential for maintaining user engagement and motivation. 
These mechanisms should provide actionable insights and 
adapt to the individual needs and preferences of users, 
thereby enhancing the overall user experience and 
effectiveness of the intervention. 
       Addressing these challenges is vital for maximizing  
the impact of gamification and mHealth in diabetes 
management. By focusing on user-centric design 
principles, simplifying the user experience, and delivering 
personalized feedback, developers and healthcare 
providers can improve the adoption and sustained use of 
these digital health tools. By delving into these underlying 
theories, the effectiveness of gamification and mHealth 
interventions in diabetes management can be better 
understood and optimized, ensuring that these tools are 
designed and implemented in ways that maximize their 
impact on patient health behaviors and outcomes. 
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3.7 Study limitations for each selected study 
The burgeoning field of mHealth interventions for diabetes 
management offers promising advancements but is 
accompanied by significant limitations that merit careful 
consideration to ensure the accurate interpretation and 
application of research findings. In the systematic review by 
Brady et al. (2023), a notable limitation was the incomplete 
coverage of self-care behaviors within the reviewed studies, 
which led to a potentially partial representation of patient 
self-management capabilities. Furthermore, heterogeneity 
in the study designs and the varying quality of the 
interventions challenge the conclusions’ universality. The 
limited number of studies also poses constraints on the 
robustness and generalizability of the findings, potentially 
skewing perceptions of the efficacy of gamification elements 
in diabetes management. 
       The research presented by El-Gayar et al. (2021) has 
similar limitations. Variations in sample sizes, study 
durations, and the nature of interventions may introduce 
potential inconsistencies in outcomes. The uneven monitoring 
and adherence to the interventions by the participants added 
another layer of complexity, thereby affecting the uniformity 
of the results. Additionally, the possibility of publication 
bias—where studies demonstrating positive outcomes are 
more likely to be published than those with nonsignificant  
or negative results—could present a skewed view of  
mHealth intervention effectiveness. These collective concerns 
underscore the generalizability of the results, suggesting that 
the findings may not represent a broader population of 
patients with diabetes or other real-world conditions. 
       Kruse et al. (2023) identified further limitations in their 
review, including a pronounced selection bias caused by 
convenience sampling and the consequent sample bias, 
which may lead to overrepresenting certain demographic 
groups. Such biases can significantly impact the applicability 
of the results because the real-world effectiveness of 
mHealth interventions may vary across different 
populations. An overrepresentation of a particular gender or 
race in the reviewed studies narrows the scope of the 
findings, limiting their transferability to a diverse patient 
base. Similarly, Wei et al. (2023) acknowledged the 
limitations of their studies, particularly publication bias and 
the specialized nature of GDM research. The increased 
scrutiny of safety and efficacy in GDM interventions 
necessitates a rigorous and balanced research approach. 
       The convergence of digital technology frameworks 
with behavioral change theories, e.g., Fogg’s Behavior 
Model and the Transtheoretical Model, offers a 
comprehensive lens for explaining how motivation, ability, 
and cues can shape and sustain user engagement in 
gamified and mHealth interventions. However, challenges 
in adoption and adherence remain significant. Factors such 
as user interface design, ease of use, and personalized 
feedback mechanisms are critical for improving patient 
engagement. Addressing these challenges is essential to 
maximize the impact of these interventions. 
 
3.8 Future research recommendations for 
selected studies 
The evolution of mHealth research in the context of 
diabetes care provides a profound understanding of the 
potential trajectory of this innovative field. Brady et al. 
(2023) emphasized the critical importance of future 
research to widen the scope of self-care behaviors under  

investigation and to adopt more robust and standardized 
study methodologies, incorporating larger and more 
diverse participant groups. This rigorous approach is 
pivotal for reinforcing the evidence base, particularly 
regarding the influence of gamification on diabetes 
management. Furthermore, they underscore the 
necessity for longitudinal studies that examine the 
enduring impacts of mHealth interventions on patient 
engagement and the management of diabetes to fully 
capitalize on their potential benefits. 
       El-Gayar et al. (2021) highlighted the need for an 
intensified focus on mHealth domains that are either under-
researched or demonstrate promise but lack extensive 
study. They recommend that subsequent research 
endeavors bridge existing gaps by lengthening follow-up 
durations, broadening participant demographics, and 
implementing more rigorous study frameworks. Such a 
methodical and strategic approach is critical for acquiring 
an enriched understanding of mHealth interventions and 
their effectiveness in improving outcomes related to 
diabetes care. 
       Kruse et al. (2023) encouraged future research 
initiatives to actively seek methodologies that minimize 
sampling biases by employing more randomized and 
representative sample collections. The study also 
highlighted the significance of exploring the enduring 
viability of mHealth interventions, including their economic 
impact on healthcare expenditures and identifying 
technological barriers that may impede user engagement 
and adherence to mHealth programs. Addressing these 
challenges is essential for creating sustainable, economically 
viable mHealth solutions with broad accessibility. A study by 
Wei et al. (2023) stresses the importance of future studies 
that implement standardized interventions and consistently 
assess long-term outcomes. They called for research that 
extends beyond immediate clinical measures to explore the 
comprehensive influence of mHealth practices. Such 
investigations are essential to illuminate how mHealth tools 
can impact clinical parameters, such as glycemic control, and 
overall health and well-being. Table 2 summarizes the 
outcomes, results, effectiveness, limitations, and future 
research recommendations of the selected studies. 
       Future research should explore collaborations with  
key stakeholders, including healthcare providers, patient 
advocacy groups, and technology companies, to facilitate the 
implementation and adoption of mHealth interventions  
in real-world. These collaborations can help bridge the gap 
between technological innovation and practical application, 
ensuring that interventions are user-friendly, accessible, 
and aligned with patients’ needs. In addition, stakeholders 
can enhance the sustainability and scalability of these 
interventions.  
       Collaborations with healthcare providers are crucial for 
integrating mHealth solutions into existing clinical 
workflows and ensuring that they complement traditional 
care methods. Healthcare professionals can offer valuable 
insights into patient needs and preferences to help tailor 
mHealth tools to be more effective and user-friendly. 
Furthermore, patient advocacy groups can provide a voice 
for end-users, ensuring that their concerns and 
suggestions are considered in the development and 
implementation process. This participatory approach can 
improve patient satisfaction and adherence to mHealth 
interventions.
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Table 2. Summary of the study’s outcomes, results, limitations, and recommendations 
 

Author Outcomes measured Results and effectiveness Limitations Future research 
recommendations 

Brady et al. 
(2023) 

The review takes into 
account various self-care 
behaviors based on the 
Association of Diabetes 
Care and Education 
Specialists framework, 
such as physical activity, 
healthy coping, and self-
efficacy. Glycemic 
outcomes are primarily 
measured by changes in 
Hemoglobin A1C levels. 

The results indicate that 
the majority of the studies 
showed a reduction in 
A1C, suggesting a positive 
effect of gamification on 
glycemic control. 
Moreover, improvements 
in physical activity and 
self-efficacy were also 
reported, underscoring the 
potential of gamification to 
enhance quality of life and 
diabetes self-management. 

Despite these promising 
findings, the review notes 
that not all self-care 
behaviors were 
addressed, and the 
diversity of the study 
designs and 
interventions makes it 
challenging to generalize 
the results. The high 
variability in study 
quality and the limited 
number of studies also 
pose constraints on the 
conclusiveness of the 
findings. 

The review suggests the 
need for further research 
that encompasses a wider 
range of self-care 
behaviors, more rigorous 
and standardized study 
designs, and larger sample 
sizes to reinforce the 
evidence base. 
Additionally, exploring the 
long-term impact of 
gamification on diabetes 
management and patient 
engagement is 
recommended to fully 
understand its potential 
benefits. 

Kruse et al. 
(2023) 

The studies collectively 
measured various health 
outcomes such as weight 
loss, body mass index 
reductions, diet and 
exercise improvements, 
HbA1C levels, disease 
awareness, blood 
pressure, cholesterol 
levels, medication 
adherence, and foot care. 
These outcomes are 
critical indicators of 
successful diabetes 
management and patient 
self-care. 

The aggregated results 
demonstrated positive 
effects on several health 
factors, with mHealth 
interventions showing 
promise in changing 
behavior and encouraging 
self-care. Notably, 
interventions that 
combined mHealth SMS 
with telemedicine 
coaching were particularly 
effective, suggesting a 
synergistic effect that 
enhances patient 
education and behavior 
change, leading to 
improved health 
outcomes. 

The review noted several 
limitations, including a 
high prevalence of 
selection bias due to 
convenience sampling 
and the potential 
influence of sample bias 
due to majority 
representation of one 
gender or race in certain 
studies. These biases can 
affect both the external 
and internal validity of 
the findings. 

Future research should 
aim to mitigate the 
identified biases by 
employing more 
randomized and 
representative sampling 
methods. Additionally, 
there is a need to explore 
the long-term 
sustainability of mHealth 
interventions and their 
impact on healthcare 
costs, as well as the 
technological barriers that 
may affect patient 
engagement and 
adherence to mHealth 
programs. 

Wei et al. 
(2023) 

The study focused on key 
health indicators, 
including fasting and 
postprandial blood glucose 
levels, HbA1c, and 
maternal and 
neonatal/fetal 
complications. It also 
examined self-
management behavior in 
managing blood glucose. 

The meta-analysis 
demonstrated that 
mHealth interventions 
significantly improved 
glycemic control and 
reduced complications. 
These interventions also 
positively influenced self-
management behaviors, 
indicating their efficacy in 
managing gestational 
diabetes. 

The study acknowledges 
certain limitations, such 
as potential biases in the 
selected trials and the 
heterogeneity of the 
interventions. These 
factors might impact the 
generalizability of the 
results. 

The study suggests further 
research with more 
standardized 
interventions and a focus 
on long-term outcomes. It 
also recommends 
exploring the impact of 
mHealth on a broader 
range of health behaviors 
and outcomes. 

 
       Partnerships with technology companies can drive 
innovation and provide the technical expertise required to 
develop robust, scalable, and secure mHealth applications. 
Collaborations can also facilitate the continuous 
improvement of mHealth tools through regular updates 
and the incorporation of new features based on user 
feedback and technological advancements. Additionally, 
technology companies can assist in addressing the digital 
divide by developing solutions accessible to individuals 
with varying levels of technological proficiency and 
ensuring that mHealth tools are available across different 
platforms and devices. By fostering these collaborations, 
future research can ensure that mHealth interventions are 
not only scientifically validated but also practically feasible 
and widely adopted. This approach can lead to the 
development of comprehensive and user-centered 

mHealth solutions that effectively support diabetes self-
management and improve patient outcomes. 
 
3.9 Quality assessment of each study  
This systematic review conducted a thorough quality 
assessment of the included studies using the AMSTAR 
criteria, providing an in-depth evaluation of each study’s 
methodological rigor and adherence to established best 
practices in systematic reviews (Table 3). Brady et al. 
(2023) demonstrated notable adherence to the AMSTAR 
criteria, achieving a global rating of 8 out of a possible 11. 
This study satisfactorily met several criteria, including 
the presence of an “a priori” design, execution of 
duplicate study selection and data extraction, 
performance of a comprehensive literature search, 
detailed reporting of the characteristics of the included 
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studies, appropriate use of the scientific quality of 
included studies in formulating conclusions, effective 
combination of study findings, and clear statement of any 
conflicts of interest. Nonetheless, it failed to provide a list 
of included and excluded studies, assess the risk of 
publication bias, and use the publication status as an 
inclusion criterion. These shortcomings indicate a robust 
methodological approach with potential areas for 
enhancement, particularly in improving transparency 
and addressing bias. 
       El-Gayar et al. (2021) demonstrated high methodological 
quality, as evidenced by a global rating of 10 out of 11. The 
study met most of the AMSTAR criteria, including an “a 

priori” design, duplicate study selection and data 
extraction, a comprehensive literature search, inclusion of 
the status of publication as a criterion, provision of lists of 
included and excluded studies, thorough documentation of 
the characteristics and scientific quality of the included 
studies, appropriate use of scientific quality in deriving 
conclusions, and employment of suitable methods for 
amalgamating study findings. The study’s assessment of 
the risk of publication bias was also noteworthy. The only 
area in which it did not fully comply was the declaration of 
conflicts of interest. This high rating reflects the study’s 
comprehensive systematic review, thereby setting a 
benchmark in the field.

 
Table 3. The results of AMSTAR analysis of selected studies 
 

Included studies AMSTAR criteria Global rating 
1 2 3 4 5 6 7 8 9 10 11 

 

Brady et al. (2023)  1 1 1 0 0 1 0 1 1 1 1 8 
El-Gayar et al. (2021)  1 1 1 1 1 1 1 1 1 1 0 10 
Kruse et al. (2023)  1 1 1 1 1 1 1 1 1 1 1 11 
Wei et al. (2023)   1 1 1 1 1 1 1 1 1 0 1 10 

Note: (1) an ‘a priori’ design provided; (2) there duplicate study selection and data extraction; (3) a comprehensive literature search 
performed; (4) the status of publication (i.e. grey literature) used as an inclusion criterion; (5) a list of studies (included and excluded) 
provided; (6) the characteristics of the included studies provided; (7) the scientific quality of the included studies assessed and documented; 
(8) the scientific quality of the included studies used appropriately in formulating conclusions; (9) the methods used to combine the findings 
of studies appropriate; (10) the likelihood of publication bias assessed; (11) the conflict of interest stated. 
 
       Kruse et al. (2023) obtained an exemplary global rating 
of 11 out of 11, indicating full compliance with the AMSTAR 
criteria. This study proficiently met all the criteria evaluated, 
including an “a priori” design, duplication in study selection 
and data extraction, a comprehensive literature search, 
incorporation of publication status as an inclusion criterion, 
provision of comprehensive lists of included and excluded 
studies, detailed documentation of the characteristics and 
scientific quality of included studies, appropriate application 
of scientific quality in conclusions, and effective methods for 
synthesizing study findings. Additionally, the study 
thoroughly assessed the risk of publication bias and 
transparently declared any conflicts of interest. This perfect 
score underscores the study’s methodologically robust and 
transparent approach, significantly bolstering the credibility 
of its findings and conclusions. 
       Wei et al. (2023) also exhibited high methodological 
quality, with a global rating of 10 out of 11. This study 
adhered to numerous AMSTAR criteria, including the 
establishment of an “a priori” design, duplication in study 
selection and data extraction, comprehensive literature 
search, use of publication status as an inclusion criterion, 
provision of detailed lists of included and excluded studies, 
reporting of the characteristics and scientific quality of 
included studies, appropriate use of scientific quality in 
formulating conclusions, and proper methodologies for 
combining study findings. It also transparently stated the 
conflicts of interest. The study’s sole limitation was that it 
did not assess the likelihood of publication bias, indicating 
a rigorous approach to conduct a systematic review with a 
minor gap in addressing potential biases. 
 
3.10 Comparison with other studies 
The exploration of gamification within mHealth apps by 
Brady et al. (2023) indicates an emerging trend that taps 
into behavioral science to enhance patient engagement. This 
trend is consistent with findings from previous studies, 

which suggest that heightened patient engagement is 
associated with improved health outcomes, particularly in 
the management of chronic diseases (Aboumatar et al., 
2022; Law et al., 2023; Marzban et al., 2022). The efficacy of 
gamification in improving glycemic control and other self-
care behaviors was demonstrated. This underscores the 
need for innovative approaches that can maintain patient 
interest and adherence over time (Fabbrizio et al., 2023). 
Meanwhile, the contributions of El-Gayar et al. (2021) 
augment this understanding by highlighting the 
effectiveness of mHealth interventions through robust 
data analysis, revealing significant improvements in 
HbA1c levels and other diabetes management parameters. 
This effectiveness is echoed in a growing body of literature 
that indicates that mHealth interventions can lead to better 
diabetes control, especially when BCTs are integrated into 
the design of these interventions (Mair et al., 2023; Singh 
et al., 2023; Zheng et al., 2023). Nonetheless, the variability 
in study designs and the potential for publication bias 
identified in their meta-analysis necessitate a more 
standardized and transparent approach to research in this 
domain. 
       Kruse et al. (2023) emphasized the necessity of 
addressing biases and researching the long-term 
sustainability of mHealth interventions. The economic 
implications of mHealth, particularly its cost-effectiveness, 
emerge as a critical factor for the widespread adoption of 
healthcare innovations. Furthermore, understanding and 
addressing technological barriers is crucial for ensuring 
the effective integration of mHealth tools into patients’ 
lives and the healthcare system (Zakerabasali et al., 2021). 
In the context of GDM, Wei et al. (2023) underscored the 
significance of mHealth interventions tailored to specific 
patient groups. The distinct needs of pregnant women with 
GDM necessitate interventions that are clinically effective, 
safe, and attuned to the subtleties of prenatal care 
(Tsironikos et al., 2023). The observed positive impact on 
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maternal and neonatal outcomes suggests that mHealth 
plays a significant role in this specialized field of diabetes 
care (Edo et al., 2023; Stoumpos et al., 2023; Swain et al., 
2024). 
       Future research recommendations from each study 
should chart a course toward more comprehensive and 
patient-centric mHealth solutions. There is a definitive call 
for future studies to build on the current findings by 
engaging larger, more diverse populations and employing 
extended follow-up periods to assess the long-term effects of 
these interventions. Moreover, implementing standardized 
intervention protocols and emphasizing economic analysis 
will be pivotal for elucidating the broader implications of 
mHealth in diabetes management. The integration of these 
findings into a wider body of literature highlights the need 
for a multidisciplinary approach to mHealth research. 
Collaborative efforts among healthcare professionals, 
behavioral scientists, and technology experts are vital for 
devising effective interventions that resonate with users. 
Additionally, incorporating patient feedback into the 
development process is fundamental to ensure that 
mHealth tools meet the actual needs of individuals with 
diabetes. 
       The practical implications of the findings of this study 
for healthcare providers, patients, and policymakers are 
significant. Gamification and mHealth can be integrated 
into existing healthcare frameworks to enhance patient 
engagement and diabetes self-management. Healthcare 
providers should consider incorporating these technologies 
into their practices to support patients more effectively. 
Policymakers must facilitate the adoption of these 
interventions through supportive policies and funding. 
Ethical considerations, such as data privacy, informed 
consent, and addressing the digital divide, must also be 
addressed to ensure equitable access and implementation. 
       The ethical implications of gamification and mHealth 
interventions include concerns regarding data privacy, 
informed consent, and the digital divide. Ensuring that 
patient data are securely managed and used ethically is 
paramount. Patients must be fully informed about how 
their data will be used and must provide explicit consent. 
Additionally, addressing the digital divide is important for 
preventing disparities in access to such technologies. 
Policymakers and healthcare providers must work 
together to ensure that these interventions are accessible 
to all patients, regardless of socioeconomic status or 
technological proficiency. 
 
3.11 Strengths and limitations 
This review on the efficacy of mHealth and gamification 
within diabetes self-care represents a substantial 
contribution to the field, offering a detailed examination of 
current practices and potential pathways for future 
research. The wide-ranging exploration of mHealth 
strategies is one of the strengths of this review, extending 
from innovative gamification to traditional app-based 
interventions. The methodological diversity, including 
randomized controlled trials and quasi-experimental 
studies, significantly bolsters the review’s credibility and 
underscores the complex nature of mHealth interventions. 
       A particular merit of this review is its comprehensive 
demographic analysis. This review scrutinizes studies 
across various age brackets and conditions, including older 
adults and pregnant individuals with gestational diabetes, 
thus recognizing the unique challenges within the diabetes 

community. This broad approach yields a nuanced 
understanding that is imperative when crafting 
customized management plans that reflect the diverse 
needs of individuals with diabetes. Moreover, the review’s 
in-depth evaluation of the intervention models is a key 
strength. By delving into the theoretical foundations of 
BCTs and their practical deployment within mHealth 
applications, this study provides a holistic view of 
intervention mechanics and their potential to drive 
meaningful behavior change. This is especially pertinent 
considering the shift toward patient-centric care models 
and the integral role of self-management in chronic disease 
treatment. Nonetheless, the review is not without 
limitations. The variability in the study design and 
intervention types present challenges in generalizing the 
findings. Although this diversity offers a broad survey of 
the domain, it complicates data synthesis for formulating 
definitive conclusions regarding the effectiveness of 
mHealth interventions. 
       Publication bias poses another significant limitation 
that potentially distorts the representation of mHealth’s 
efficacy by favoring studies with positive outcomes over 
those with null or negative results. Additionally, the 
relatively narrow scope of studies in certain areas may 
not capture the full spectrum of patient outcomes and 
experiences associated with mHealth interventions. 
Additionally, the review indicates a selection bias  
caused by convenience sampling and the potential 
overrepresentation of certain demographics, which may 
restrict the generalizability of the findings and their 
applicability to the wider diabetes population. 
 
3.12 Suggestions for future research 
Research on mHealth interventions has revealed several 
critical paths for future exploration that promise to 
deepen our understanding and enhance the practical 
application of these digital tools. Drawing from the 
insights of Brady et al. (2023), El-Gayar et al. (2021), 
Kruse et al. (2023), and Wei et al. (2023), it is evident  
that future studies must strive to bridge the identified 
gaps and confront the methodological challenges 
highlighted. 
       Future investigations should extend the scope of self-
care behaviors examined within mHealth interventions. It 
is imperative to evaluate not only the direct effects on 
glycemic control but also the repercussions of mHealth on 
lifestyle alterations, mental health, and the trajectory of 
diabetes over time. A broadened investigation into these 
self-care behaviors will facilitate a holistic appraisal of the 
efficacy of mHealth interventions and their pivotal role in 
fostering enduring health practices. Moreover, there is an 
unmistakable need for adopting more robust and 
standardized research designs. The ensuing studies should 
recruit larger cohorts to enhance the statistical robustness 
and extrapolation of the findings. It is crucial that these 
cohorts encapsulate a spectrum of demographic variables, 
including diverse age brackets, socioeconomic status, and 
ethnic diversities, to accurately mirror the expansive 
diabetes-affected population. 
       Longitudinal research is warranted to determine the 
protracted consequences of mHealth interventions on 
diabetes management and patient engagement. Such 
studies should seek extended observation periods to 
monitor enduring outcomes and patient behavior 
evolution over time. These longitudinal insights will also 
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yield valuable information on the economic ramifications 
of mHealth, potentially elucidating cost efficiencies related 
to decreased hospitalization rates and optimized disease 
management. 
       To circumvent the potential for bias, future studies 
should rigorously implement randomized controlled trials 
with randomization to guarantee the representativeness of 
the study participants. The use of stratified sampling 
strategies can ensure equitable representation of diverse 
subgroups within the diabetes community. Furthermore, 
integrating qualitative methodologies could capture 
nuanced patient experiences and identify obstacles to 
adopting and adhering to mHealth interventions. 
Additionally, there is a distinct need to examine the impact 
of mHealth in specific cohorts, such as those with gestational  
diabetes and the elderly, who may grapple with distinct 
challenges in diabetes care. Research concentrated on these 
groups should consider their specific needs and limitations 
to customize mHealth interventions appropriately. 
       Future research efforts should rigorously investigate 
the technological barriers that hinder the use and 
effectiveness of mHealth apps. This involves a thorough 
evaluation of the digital literacy requirements of  
mHealth resources and a comprehensive assessment of  
the infrastructure necessary for their widespread 
implementation. Understanding these factors is crucial for 
ensuring that mHealth solutions are effective in controlled 
environments and broadly accessible and usable in diverse 
real-world settings. By addressing these technological 
challenges, future studies can optimize the design and 
delivery of mHealth interventions, thereby enhancing their 
impact on public health. 
 
 
4. CONCLUSION 
 
This review underscores the potential of gamification and 
mHealth interventions in enhancing diabetes self-care by 
integrating technological and behavioral change theories. 
Addressing challenges in user interface design, ease of 
use, and personalized feedback is crucial for improving 
adoption and adherence. Collaborations with healthcare 
providers, patient advocacy groups, and technology 
companies can facilitate the effective implementation of 
mHealth solutions. These interventions can significantly 
improve patient engagement, glycemic control, and 
overall quality of life. Policymakers should support the 
widespread adoption of these technologies to maximize 
their impact on patient outcomes and healthcare 
delivery. 
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