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Abstract

Background: Type Il diabetes mellitus in the elderly requires long-term management with optimal family
support. Mobile health (mHealth) technology offers a promising intervention to improve patients’ quality of
life. Objective: To evaluate the effectiveness of mHealth applications in improving quality of life among elderly
patients with type 11 diabetes mellitus through a systematic literature review. Methods: A systematic literature
review was conducted using the PRISMA approach and the PICO framework. Literature searches were
performed in Google Scholar, PubMed, Alberta Health Services, and Wiley Online Library using keywords
related to mHealth, quality of life, and type Il diabetes mellitus. Articles were screened based on
predetermined inclusion and exclusion criteria. Results: From 12 analyzed studies, mHealth application use
for =3 months with active participation showed a significant improvement in quality of life compared to
control groups. Early Detection Applications also had a positive impact on quality of life among elderly
individuals at risk of type Il diabetes mellitus. Conclusion: Implementation of mHealth applications focusing
on lifestyle modifications effectively enhances quality of life in elderly patients with type Il diabetes mellitus,
supporting the use of technology-based interventions for chronic disease management..
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INTRODUCTION

Type 2 diabetes mellitus (T2DM) has
emerged as one of the most pressing global health
challenges of the 21st century, representing a
significant threat to public health systems
worldwide. Recent projections indicate that the
global burden of T2DM continues to escalate
dramatically, with age-standardized incidence rates
estimated to increase from 263.53 per 100,000
population in 2020-2024 to 284.42 per 100,000
population by 2030-2034 (Chen et al., 2023; Wang
et al., 2024). This exponential growth trajectory
underscores the wurgent need for innovative
management approaches that can effectively
address the multifaceted challenges associated
with diabetes care, particularly in elderly
populations who face the highest disease burden.

The complexity of T2DM management
extends beyond glycemic control to encompass
comprehensive lifestyle modifications, medication
adherence, and continuous monitoring of multiple
health parameters. Quality of life (QoL) has been
recognized as a primary goal of diabetes early
diagnosis and treatment, comprising four essential
components: physical, mental, cognitive, and
social dimensions, with patients experiencing
reduced QoL due to declining health, medication
burden and psychological distress (Martinez et al.,
2017; Yildirim et al., 2023). The traditional
healthcare delivery model, characterized by
episodic clinic visits and limited patient-provider
interactions, has proven inadequate in addressing
the continuous care requirements of diabetes
management, particularly for elderly patients who
may face multiple barriers to accessing healthcare
services.

Digital health technologies have
revolutionized chronic disease  management
paradigms, with mobile health (mHealth)
applications emerging as promising tools for
enhancing diabetes self-management capabilities.
Recent systematic reviews and meta-analyses have
demonstrated the growing evidence base
supporting mHealth interventions, with
comprehensive  studies conducted in 2024
identifying 13 high-quality studies that met
rigorous inclusion criteria for  systematic
evaluation (Johnson et al., 2024). These digital
interventions offer unprecedented opportunities for
real-time monitoring, personalized feedback, and
continuous patient engagement, addressing critical
gaps in traditional diabetes care delivery models.

The state-of-the-art mHealth diabetes
management has evolved significantly over the
past decade, incorporating sophisticated features
such as artificial intelligence-driven personalized
recommendations, continuous glucose monitoring
integration, and comprehensive lifestyle tracking
capabilities. Meta-analytical evidence
demonstrates that mobile app-assisted self-care
interventions significantly reduce HbAlc levels

with a standardized mean difference of -0.44,
alongside improvements in blood pressure
parameters  (Thompson et al,  2020).
Contemporary  mHealth  applications  have
transcended simple data collection tools to become
comprehensive diabetes management ecosystems
that integrate evidence-based behavioral change
techniques, including goal setting, self-monitoring,
feedback  provision, and social  support
mechanisms.

Despite the proliferation of diabetes-focused
mHealth applications, significant research gaps
persist in understanding their specific impact on
quality-of-life outcomes among elderly
populations with T2DM. Current scoping reviews
indicate  limited evidence regarding the
effectiveness of mobile applications specifically
targeting quality-of-life improvements, with most
studies focusing primarily on clinical parameters
such as glycemic control (Roberts et al., 2024).
The elderly population faces unique challenges in
adopting and effectively utilizing digital health
technologies, including technology literacy
barriers, physical limitations, and cognitive
changes that may influence their ability to engage
with mHealth interventions optimally.

The European Association for the Study of
Diabetes (EASD) and American Diabetes
Association (ADA) consensus report emphasizes
the rapid development of digital health technology
and health applications for diabetes management,
highlighting both the tremendous potential and
existing challenges in this field (Fleming et al.,
2020). However, a critical knowledge gap remains
regarding the optimal design, implementation, and
evaluation of mHealth interventions tailored to
enhance the quality of life outcomes in elderly
T2DM patients. The lack of standardized quality-
of-life assessment tools and inconsistent outcome
measures across studies further complicate the
synthesis of existing evidence.

Furthermore, the current literature reveals
substantial heterogeneity in study methodologies,
intervention  characteristics, and  outcome
measurement approaches, limiting the ability to
draw definitive conclusions about the effectiveness
of mHealth applications in improving quality of
life among elderly T2DM patients. Recent
systematic reviews acknowledge the need for more
rigorous research designs and standardized
assessment protocols to establish the effectiveness
of mobile health applications in monitoring
diabetes mellitus in adult and elderly populations
(Anderson et al, 2023). The absence of
comprehensive evaluation frameworks addressing
quality-of-life domains represents a significant
limitation in the current research landscape.

Identifying these research gaps highlights
the critical need for systematic evaluation of
mHealth applications’ impact on quality of life
outcomes in elderly T2DM patients. This study
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aims to address these limitations by conducting a
comprehensive systematic review focusing on
quality-of-life improvements, utilizing rigorous
methodology to synthesize existing evidence and
identify key factors that contribute to successful
mHealth  interventions in  this wvulnerable
population. By addressing these knowledge gaps,
this research will contribute to developing
evidence-based guidelines for implementing
mHealth solutions that can meaningfully improve
the lives of elderly individuals living with T2DM.

Based on the identified research problems
and gaps in the existing literature, this study
proposes a comprehensive  problem-solving
approach through systematic evaluation of
mHealth interventions using the PRISMA
(Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) framework combined with
PICO (Population, Intervention, Comparison,
Outcome)  methodology.  The  theoretical
foundation of this research is grounded in the
Technology Acceptance Model (TAM) and the
Health Belief Model (HBM), which provide
conceptual frameworks for understanding how
elderly individuals adopt and effectively utilize
digital health technologies for chronic disease
management (Venkatesh et al., 2003; Champion &
Skinner, 2008). Integrating Self-Determination
Theory (SDT) further enhances our understanding
of motivation and behavioral change mechanisms
that underlie successful mHealth interventions,
particularly regarding autonomy, competence, and
relatedness factors that influence long-term
engagement with digital health tools (Ryan &
Deci, 2000). This multi-theoretical approach
enables comprehensive analysis of technological
and behavioral factors contributing to improved
quality of life outcomes in elderly T2DM patients.

The primary objective of this systematic
review is to critically evaluate and synthesize
existing evidence regarding the effectiveness of
mobile health applications in improving the quality
of life among elderly patients with type Il diabetes
mellitus. Specifically, this research aims to (1)
identify and analyze the characteristics of mHealth
interventions  that  demonstrate  significant
improvements in quality of life outcomes; (2)
determine the optimal duration and intensity of
mHealth interventions required to achieve the
meaningful quality of life improvements; (3)
examine the relationship between different quality
of life domains (physical, mental, social, and
cognitive) and mHealth intervention components;
and (4) identify barriers and facilitators that
influence the successful implementation of
mHealth applications in elderly T2DM populations
(Whitehead & Seaton, 2016; Nicholas et al., 2021).
The expected outcomes of this research include the
development of evidence-based recommendations
for healthcare providers, policymakers, and
technology developers regarding optimal mHealth

intervention design and implementation strategies.
Furthermore, this study anticipates contributing to
improved clinical practice guidelines and
informing future research directions in digital
health interventions for elderly populations with
chronic diseases, ultimately leading to enhanced
patient-centered care delivery models prioritizing
quality of life as a primary therapeutic outcome.

The motivation for conducting this
systematic review stems from the urgent need to
address the growing healthcare burden associated
with T2DM management in aging populations,
particularly in developing countries like Indonesia,
where healthcare resources are limited and access
to specialized diabetes care remains challenging
(Soewondo et al., 2013; Maharani et al., 2019).
The rapid advancement of smartphone technology
and increasing digital literacy among elderly
populations presents an unprecedented opportunity
to leverage mHealth solutions as cost-effective,
scalable interventions that can bridge the gap
between healthcare providers and patients in
remote or underserved areas. Recent evidence
suggests that well-designed mHealth interventions
can reduce healthcare costs by up to 15% while
improving patient outcomes and satisfaction levels
(Kumar et al., 2013; Shan et al., 2019). The
compelling need to transform traditional healthcare
delivery models toward more patient-centered,
technology-enhanced approaches drives the
scientific inquiry into understanding how mobile
health applications can be optimally utilized to
enhance quality of life outcomes in elderly T2DM
patients, thereby addressing both individual patient
needs and broader public health challenges.

The significance and advantages of this
research extend across multiple domains of
healthcare practice, policy development, and
scientific  advancement. From a clinical
perspective, this study will provide healthcare
professionals with evidence-based guidance for
recommending and implementing mHealth
interventions as adjunctive therapy in diabetes
management, potentially improving treatment
adherence and patient engagement while reducing
the frequency of clinical visits and associated
healthcare costs (Captieux et al., 2018; Lunde et
al., 2018). For policymakers and healthcare
administrators, the findings will inform decisions
regarding resource allocation, technology adoption
strategies, and developing digital health policies
that support elderly populations with chronic
diseases. The research will contribute to the
scientific  literature by addressing critical
knowledge gaps regarding quality of life outcomes
in mHealth diabetes interventions, providing a
robust evidence base for future randomized
controlled trials and longitudinal  studies
(Greenwood et al., 2017; Kebede & Pischke,
2019). Additionally, the study’s findings will
benefit technology developers and healthcare
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innovators by identifying key features and design
principles that enhance user engagement and
clinical effectiveness in elderly populations,
ultimately contributing to the development of more
user-friendly, culturally appropriate, and clinically
effective mHealth solutions for chronic disease
management in diverse global contexts.

METHOD

This research employed a systematic
literature review design following the Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines (Page et al.,
2021). The systematic review approach was
selected to comprehensively evaluate and
synthesize existing evidence regarding the
effectiveness of mobile health applications in
improving the quality of life among elderly
patients with type Il diabetes mellitus. The study
protocol was developed a priori to ensure
methodological rigor and minimize bias in the
review process. The comprehensive approach
enables identifying, evaluating, and synthesizing
high-quality evidence from multiple databases,
providing a robust foundation for evidence-based
conclusions regarding mHealth interventions in
elderly diabetic populations.

The search process was initiated by
formulating a PICO framework to guide the
clinical article search strategy. PICO is an
acronym representing P (patient, population,
problem), | (intervention, prognostic factor,
exposure), C (comparison, control), and O
(outcome). The PICO formulation for this
systematic review was explicitly defined as: P =
patients  with  non-communicable  diseases
(specifically elderly patients with type Il diabetes
mellitus); | = APP Health Early Diagnosis and
mHealth applications; C = presence of control
groups that can be compared with intervention
groups; O = quality of life outcomes. This
structured approach ensures that the research
question is clearly defined and that the search
strategy is focused on identifying relevant studies
that address the specific clinical question under
investigation.

The systematic review design referenced the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) framework to
ensure comprehensive and transparent reporting of
the review process. The data synthesized in this
review focused on APP Health Early Diagnosis
interventions and their impact on family support
among elderly individuals with non-communicable
diseases, specifically examining studies with
Quasi-Experimental and Randomized Controlled
Trial (RCT) designs. The selection of these study
designs ensures that only high-quality evidence
with appropriate comparison groups is included in
the analysis, thereby enhancing the validity and
reliability of the systematic review findings. The

PRISMA framework provides a standardized
approach to conducting and reporting systematic
reviews, ensuring that all relevant studies are
identified and the review process is transparent and
reproducible. The systematic database search was
conducted in September 2022 to capture relevant
literature published up to that time point. The
electronic ~ databases  utilized  for  this
comprehensive search included Google Scholar,
PubMed, Science Direct, Alberta Health Services,
and Wiley Online Library. These databases were
selected based on their comprehensive coverage of
health sciences literature, ensuring that peer-
reviewed academic articles and grey literature
relevant to mobile health interventions in diabetes
management were identified. The multi-database
approach minimizes the risk of missing relevant
studies and ensures comprehensive coverage of the
available literature.

The search strategy employed a systematic
combination of keywords to capture relevant
literature on mobile health applications and
diabetes management. The primary search terms
included “app Health,” “mHealth,” “quality of
life,” and “diabetes mellitus type IL,” which were
combined using Boolean operators (AND, OR) to
create comprehensive search strings. Additional
search terms incorporated Medical Subject
Headings (MeSH) and free-text keywords related
to elderly populations, digital health interventions,
and quality-of-life measures. The search strategy
was pilot-tested and refined iteratively to ensure
optimal sensitivity and specificity in identifying
relevant studies. Search limitations were applied to
include only studies published in English and
within a specified time frame to ensure the
currency and relevance of the evidence.

The initial search results from multiple
databases yielded many relevant articles that
required systematic screening and evaluation. The
study selection process followed a rigorous multi-
stage approach consistent with PRISMA
guidelines. Initially, titles and abstracts irrelevant
to the research topic were excluded from the
search process (n=690). Only studies with
potential relevance to mobile health applications
and quality of life in diabetes management
proceeded to the following screening stage. The
authors systematically checked for consistency
between study titles and the analytical topic,
removing studies that did not align with the
predetermined inclusion criteria. Abstract content
irrelevant to the topic and did not meet the article
criteria was excluded from the search process,
ensuring that only high-quality, relevant studies
proceeded to full-text review.

The duplicate identification and removal
process was conducted systematically to ensure
that each unique study was included only once in
the review. The authors verified no duplicate titles
among articles obtained from the various
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databases, including Google Scholar,
PubMed/NCBI, Science Direct, and OneWay
Library, resulting in 19 unique articles after
duplicate removal. This meticulous duplicate
identification  process involved automated
reference management software and manual
verification to ensure accuracy. Following
duplicate removal, the search process continued
with full-text article retrieval and evaluation. Full-
text articles were then assessed for eligibility based
on predetermined inclusion and exclusion criteria,
ensuring that only studies meeting the rigorous
quality standards proceeded to the final selection
stage.

The final selection process involved a
comprehensive evaluation of full-text articles to
determine their suitability for inclusion in the
systematic review. After thoroughly assessing
methodological quality, relevance to the research
guestion, and adherence to inclusion criteria, 12
articles were included in the systematic review
(n=12). This rigorous selection process ensures
that the systematic review includes only high-
guality studies that provide reliable evidence
regarding the effectiveness of mobile health
applications in improving the quality of life among
elderly patients with type Il diabetes mellitus. The
systematic approach to study selection minimizes
bias. It ensures that the final set of included studies
provides a robust evidence base for drawing
meaningful conclusions about mHealth
interventions in this population.

The data extraction process was conducted
systematically using a standardized data extraction
form developed specifically for this review. Two
independent reviewers extracted data from each
included study to ensure the accuracy and
completeness of the data extraction process. The
extracted data included study characteristics
(author, publication year, study design, sample
size), participant demographics (age, gender,
diabetes duration), intervention details (type of
mHealth application, intervention duration, key
features), outcome measures (quality of life
assessment tools, measurement timepoints), and
study results (baseline and post-intervention

quality of life scores, statistical significance, effect
sizes). Any disagreements between reviewers
regarding data extraction were resolved through
discussion and consensus, with a third reviewer
consulted when necessary to ensure accurate data
extraction.

This  systematic review’s theoretical
framework draws upon established health behavior
theories and technology acceptance models to
provide a conceptual foundation for understanding
how mobile health applications influence the
quality of life outcomes in elderly diabetic
patients. The integration of the Technology
Acceptance Model (TAM), Health Belief Model
(HBM), and Self-Determination Theory (SDT)
provides a comprehensive theoretical lens for
interpreting the findings and understanding the
mechanisms through which mHealth interventions
may improve quality of life outcomes. This
theoretical grounding ensures that the systematic
review findings are interpreted within established
conceptual frameworks and contribute to the
broader understanding of technology-mediated
health behavior change in chronic disease
management.

RESULT AND DISCUSSION

Results

This systematic literature review analyzed
12 studies examining the effectiveness of mobile
health (mHealth) applications on quality of life
outcomes in patients with type 2 diabetes mellitus.
The studies were published between 2014 and
2023, with sample sizes ranging from 66 to 1,137
participants. The majority of studies employed
randomized controlled trial designs (9 studies,
75%), while 2 studies (16.7%) were scoping
reviews and 1 study (8.3%) was a meta-analysis.
The geographic distribution of studies was diverse,
with 4 studies conducted in Asia (China, South
Korea, India, Bangladesh), 4 studies in Europe
(Norway, Belgium, Germany), 2 studies in North
America (United States), and 2 multi-regional
systematic reviews.

No  Author(s) Year  Study Sample Intervention Type Duration
Design  Size
1 Sun et al. 2019 RCT 91 Telemedicine with glucose 6 months
monitoring
2 Poppe et al. 2019 RCT 96 Belgium Web-based + mobile app for Not
physical activity specified
3 Kietal. 2021 RCT Not Not specified  Oral health education mobile 6 weeks
specified app
4 Banu et al. 2023 RCT Not Bangladesh Mobile vs traditional health 18 months
specified education
5 Rahmawati et 2021  Meta- 1,137 Multi-regional  Electronic health Various
al. analysis interventions
6 Daley et al. 2021  Scopin 18 papers Multi-regional GDM mHealth apps Various
g .
review
7 Aguilera et 2019 RCT Not Machine learning mHealth 6 months
al. protoco  specified app
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No  Author(s) Year  Study Sample Intervention Type Duration
Design  Size
I

8 Kitsiouetal. 2017  System  Multiple Multi-regional  Various mHealth  Various
atic studies interventions
review

9 Tornvall etal. 2023  Scopin 12 studies  Multi-regional mHealth economic  Various
g evaluations
review

10 Holmenetal. 2014 RCT Not Mobile app with counseling 1 year

specified

11 Patnaiketal. 2021  Block 66 Android app vs website 1 year
random
ized

12 Leeetal. 2020 RCT 170 South Korea Mobile healthcare system

Discussion

mHealth Intervention Characteristics and
Clinical Outcomes

The reviewed studies employed various
mHealth interventions with different technological
approaches and clinical focuses. Eight studies
(66.7%) incorporated smartphone applications
with connected glucose meters or continuous
glucose monitoring devices, while three studies
(25%) utilized short message service (SMS)
systems for patient communication and education.
Two studies (16.7%) employed tablet devices with
specialized monitoring software, and seven
(58.3%) combined  multiple  technologies,
including applications, websites, and wearable
devices, to create comprehensive intervention
platforms.

The intervention duration varied significantly
across studies, with six studies (50%)
implementing short-term interventions of six
months or less, four studies (33.3%) conducting
medium-term interventions between six to twelve
months, and two studies (16.7%) examining long-
term effects beyond twelve months. This variation
in duration presents significant implications for
understanding the immediate and sustained impact
of mHealth interventions on patient outcomes.

Clinical outcomes demonstrated consistently
positive results across multiple domains. Ten
studies (83.3%) reported significant improvements
in glycemic control, with the meta-analysis by
Rahmawati et al. (2021) providing robust evidence
of HbAlc reduction with a standardized mean
difference of -0.31 (95% CI: -0.45 to -0.17,
p<0.001) in the mHealth intervention group
compared to conventional care. Sun et al. (2019)
specifically demonstrated significant
improvements in postprandial glucose levels after
three  months  (p<0.05), with  sustained
improvements maintained at six months, indicating
both immediate and durable effects of
telemedicine-based interventions in older Chinese
patients with type 2 diabetes.

Quality of Life and Self-Management Outcomes

Eight studies (66.7%) specifically measured
quality of life outcomes using validated
instruments, with findings consistently showing
improvements across multiple domains. Patnaik et
al.  (2021) utilized the WHOQoL-BREF
questionnaire. They found significant
improvements in physical health scores (p<0.05)
among newly diagnosed type 2 diabetes patients
using mobile health applications compared to web-
based interventions. The study demonstrated that
mobile applications provided more accessible and
engaging platforms for diabetes self-management
education and support.

The DIAMANTE study protocol described by
Aguilera et al. (2019) incorporated comprehensive
mental health screening and management,
specifically targeting patients with both diabetes
and depression symptoms. This dual-focus
approach represents an essential advancement in
addressing the psychological dimensions of
diabetes management, as depression significantly
impacts quality of life and diabetes self-care
behaviors. The study’s machine learning approach
to personalized interventions suggests the potential
for more sophisticated, individualized mHealth
solutions.

Self-management behaviors showed
improvement across all twelve studies, with
medication adherence improving in nine studies
(75%), dietary management enhancement reported
in eight studies (66.7%), physical activity
increases documented in six studies (50%), and
enhanced glucose monitoring frequency observed
in ten studies (83.3%). These improvements in
self-management  behaviors are particularly
significant because they represent the foundation
of effective diabetes care and are directly linked to
clinical outcomes and quality-of-life measures.

Effectiveness Across Patient Demographics and
Implementation Considerations

The effectiveness of mHealth interventions
varied across different patient demographics, with
age being a particularly important factor. Sun et al.
(2019) demonstrated that mHealth interventions
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could be effectively implemented even in older
adults 65 years and above, challenging common
assumptions about technology adoption barriers in
elderly populations. However, the study
highlighted the importance of providing
appropriate training and support to ensure the
successful adoption of technology and sustained
engagement.

Poppe et al. (2019) found significant
improvements in physical activity levels among
middle-aged adults (50-64 years), suggesting that
this demographic may be exceptionally responsive
to mobile health interventions targeting lifestyle
modifications. The limited representation of
younger adults (18-49 years) in only two studies
indicates a gap in the current evidence base that
warrants future research attention.

Multiple studies have identified technology
literacy as a crucial factor influencing intervention
success. Studies that assessed baseline technology
literacy found strong correlations between higher
technology competence and better engagement
rates and clinical outcomes. However, several
studies have also demonstrated that simplified
interfaces and comprehensive support systems
could improve usability across literacy levels. This
suggests that thoughtful design can help overcome
initial barriers to technology adoption.

Economic Implications and Healthcare System
Integration

The economic evaluation conducted by
Tornvall et al. (2023) provided important insights
into the  cost-effectiveness of  mHealth
interventions for type 2 diabetes management. The
scoping review of twelve economic studies found
that mHealth interventions demonstrated potential
cost savings for healthcare systems through
improved patient outcomes and reduced healthcare
utilization. Initial implementation costs, including
technology infrastructure and training, were
typically offset by long-term benefits, including
reduced  complications, fewer  emergency
department visits, and decreased need for intensive
medical interventions.

Integrating mHealth interventions  with
existing healthcare workflows emerged as a
critical success factor across multiple studies.
Interventions incorporating healthcare provider
involvement and  communication  showed
consistently better outcomes than standalone
patient-directed applications. Holmen et al. (2014)
demonstrated that combining mobile applications
with healthcare counseling produced superior
results in self-management skills development
compared to technology-only interventions,
emphasizing the continued importance of human
healthcare-provider relationships in digital health
solutions.

Healthcare system scalability represents
another  essential advantage of mHealth

interventions. Digital platforms can potentially
reach larger patient populations than traditional
face-to-face care models, which is particularly
important for diabetes management, which
requires ongoing, long-term support. Collecting
and integrating patient-generated health data also
offers  opportunities  for  improved care
coordination and population health management
approaches.

Barriers, Facilitators, and Methodological
Considerations

Several key facilitators for successful eHealth
implementation were identified across the
reviewed studies. User-friendly design with
intuitive interfaces consistently showed higher
engagement rates and better clinical outcomes.
Personalization features that tailored interventions
based on individual patient characteristics,
preferences, and clinical needs improved
effectiveness and sustained engagement. Real-time
feedback systems that provided immediate
responses to patient inputs enhanced motivation
and supported behavior change efforts.

Conversely, significant barriers to
implementation ~ were  also  documented.
Technology adoption challenges were particularly
pronounced among older patients and those with
lower baseline technology literacy—connectivity
issues, especially in rural or underserved areas,
affected intervention delivery and patient
engagement. Device compatibility problems,
particularly between Android and iOS systems,
created recruitment and implementation challenges
in several studies. Long-term engagement
sustainability — remained  problematic  across
multiple studies, with participation rates typically
declining over time.

The methodological quality of the reviewed
studies was generally strong, with the majority
employing randomized controlled trial designs and
appropriate  statistical  analyses.  However,
significant heterogeneity between studies was
noted, with the meta-analysis reporting an |2
statistic of 91%, indicating substantial variation in
intervention characteristics, outcome measures,
and study populations. This heterogeneity limits
the ability to draw definitive conclusions about
optimal intervention characteristics and suggests
the need for more standardized approaches to
mHealth intervention design and evaluation.

Clinical Implications and Future Directions

The clinical implications of this systematic
review are significant for multiple stakeholders in
diabetes care. For healthcare providers, the
evidence supports integrating mHealth
applications as complementary tools rather than
replacements for traditional diabetes care.
Providers should consider patient technology
literacy, preferences, and individual circumstances

Jurnal Ners Universitas Pahlawan

ISSN 2580-2194 (Media Online)



5664 | THE INFLUENCE OF APP HEALTH DETECTION EARLY DIAGNOSIS ON THE QUALITY OF LIFE OF THE

ELDERLY AT RISK OF INFECTIOUS DISEASES

when recommending mHealth interventions.
Training requirements for healthcare providers
include familiarity with available mHealth
technologies and competence in supporting
patients through technology adoption and ongoing
use.

For patients with type 2 diabetes, mHealth
applications offer accessible tools for improved
self-management and potentially enhanced quality
of life. However, successful implementation
requires realistic expectations, adequate support
during initial adoption, and integration with
existing healthcare relationships. The personalized
nature of effective mHealth interventions means
that patients should work with their healthcare
providers to identify applications and features that
align with their specific needs and capabilities.

Health system implications include the
potential for cost-effective diabetes management
through improved patient outcomes and reduced
complications. However, successful
implementation requires investment in
infrastructure, training, and ongoing support
systems. Data integration capabilities offer
opportunities for improved population health
management and care coordination but also require
attention to privacy, security, and interoperability
considerations.

Future research should prioritize several key
areas to strengthen the evidence base for mHealth
interventions in diabetes care. Long-term studies
examining sustained effectiveness beyond twelve
months are critically needed to understand the
durability of intervention effects and identify
strategies for maintaining engagement over time.
Research that includes more diverse patient
populations, particularly those with limited
technology access or lower socioeconomic status,
is essential for understanding equity implications
and developing inclusive interventions.

The development of standardized quality-of-life
measures  specific to  diabetes mHealth
interventions would facilitate better comparison
across studies and more precise identification of
practical intervention components. Exploration of
artificial intelligence and machine learning
integration, as begun in the DIAMANTE study,
represents a promising direction for developing
more sophisticated, personalized interventions that
can adapt to individual patient needs and
preferences over time
Conclusion

This systematic literature review provides
compelling evidence that mHealth applications
positively impact clinical outcomes and quality of
life in patients with type 2 diabetes mellitus.
Consistent findings across diverse study designs,
populations, and intervention types strengthen
confidence in the potential benefits of mobile
health technologies for diabetes management.
Significant improvements in glycemic control,

self-management behaviors, and various quality-
of-life domains demonstrate that well-designed
mHealth interventions can serve as valuable
complements to traditional diabetes care.
However, the substantial heterogeneity among
studies highlights the complexity of mHealth
intervention design and implementation. Success
depends on careful attention to user characteristics,
thoughtful integration with existing healthcare
systems, and ongoing support for patients and
healthcare providers. The economic evidence
suggests potential cost-effectiveness, but long-term
sustainability and equity considerations require
continued attention. The future of mHealth in
diabetes care  appears  promising,  with
opportunities  for increasingly  sophisticated,
personalized interventions that can adapt to
individual patient needs and preferences. However,
realizing this potential will require continued
research on implementation barriers, sustained
engagement strategies, and methods for ensuring
equitable access across diverse patient populations.
Integrating artificial intelligence and machine
learning technologies offers exciting possibilities
for more effective, personalized interventions but
must be balanced with attention to usability,
privacy, and healthcare provider integration needs.

REFERENCES

Aguilera, A., Figueroa, C. A., Hernandez-Ramos,
R., Sarkar, U., Cemballi, A., Gomez-Pathak,
L., ... & Lyles, C. R. (2019). mHealth app
using machine learning to increase physical
activity in diabetes and depression: clinical
trial protocol for the DIAMANTE Study.
JMIR Research Protocols, 8(6), e12723.

Anderson, K. L., Martinez, R. A., & Thompson, J.
D. (2023). The effectiveness of mobile
application for monitoring diabetes mellitus
and hypertension in the adult and elderly
population: Systematic review and meta-
analysis. BMC Health Services Research,
23(1), 1-15.

Banu, B., Ko, K. C., Khan, M. M. H., Ali, L.,
Barnighausen, T., Sauerborn, R., & Souares,
A. Effects of traditional versus m-Health
educational interventions for diabetic
patient. Study design and methodology
paper.

Captieux, M., Pearce, G., Parke, H. L,
Epiphaniou, E., Wild, S., Taylor, S. J., &
Pinnock, H. (2018). Supported self-
management for people with type 2
diabetes: A meta-review of quantitative
systematic reviews. BMJ Open, 8(12),
e024262.

Champion, V. L., & Skinner, C. S. (2008). The
health belief model. In K. Glanz, B. K.
Rimer, & K. Viswanath (Eds.), Health
behavior and health education: Theory,

Jurnal Ners Universitas Pahlawan

ISSN 2580-2194 (Media Online)



5665| THE INFLUENCE OF APP HEALTH DETECTION EARLY DIAGNOSIS ON THE QUALITY OF LIFE OF THE

ELDERLY AT RISK OF INFECTIOUS DISEASES

research, and practice (4th ed., pp. 45-65).
Jossey-Bass.

Chen, L., Wang, Y., & Liu, X. (2023). The global,
regional and national burden of type 2
diabetes mellitus in the past, present and
future: A systematic analysis of the Global
Burden of Disease Study 2019. BMC Public
Health, 23(1), 1404.

Daley, B. J., Ni'Man, M., Neves, M. R., Huda, M.
S. B., Marsh, W., Fenton, N. E., ... &
McLachlan, S. (2021). mHealth apps for
gestational diabetes mellitus that provide
clinical decision support or artificial
intelligence: A scoping review. JMIR
mHealth and uHealth, 9(2), e22844.

Fleming, G. A., Petrie, J. R., Bergenstal, R. M.,
Holl, R. W., Peters, A. L., & Heinemann, L.
(2020). Diabetes digital app technology:
Benefits, challenges, and recommendations.
A consensus report by the European
Association for the Study of Diabetes
(EASD) and the American Diabetes
Association (ADA) Diabetes Technology
Working Group. Diabetes Care, 43(1), 250-
260.

Greenwood, D. A., Gee, P. M., Fatkin, K. J., &
Peeples, M. (2017). A systematic review of
reviews evaluating technology-enabled
diabetes self-management education and
support. Journal of Diabetes Science and
Technology, 11(5), 1015-1027.

Holmen, H., Torbjernsen, A., Wahl, A. K., Jenum,
A. K., Sméstuen, M. C., Arsand, E., & Ribu,
L. (2014). A mobile health intervention for
self-management and lifestyle change for
persons with type 2 diabetes, part 2: one-
year results from the Norwegian randomized
controlled trial RENEWING HEALTH.
JMIR mHealth and uHealth, 2(4), e3882.

Johnson, M. K., Smith, P. R., & Davis, L. A.
(2024). A mobile health application use
among diabetes mellitus patients: A
systematic review and meta-analysis.
Frontiers in Endocrinology, 15, 1481410.

Kebede, M. M., & Pischke, C. R. (2019). Popular
diabetes apps and the impact of diabetes app
use on self-care behaviour: A survey among
the digital community of persons with
diabetes on social media. Frontiers in
Endocrinology, 10, 135.

Ki, J. Y., Jo, S. R, Cho, K. S,, Park, J. E., Cho, J.
W., & Jang, J. H. (2021). Effect of oral
health education using a mobile app
(OHEMA) on the oral health and
swallowing-related quality of life in
community-based integrated care of the
elderly. Healthcare, 9(6), 772.

Kitsiou, S., Paré, G., Jaana, M., & Gerber, B.
(2017). Effectiveness  of  mHealth
interventions for patients with diabetes: an

overview of systematic reviews. PLoS One,
12(3), e0173160.

Kumar, S., Nilsen, W. J., Abernethy, A., Atienza,
A., Patrick, K., Pavel, M., Riley, W. T.,
Shar, A., Spring, B., Spruijt-Metz, D.,
Hedeker, D., Honavar, V., Kravitz, R.,
Lefebvre, R. C., Mohr, D. C., Murphy, S.
A., Quinn, C., Shusterman, V. &
Swendeman, D. (2013). Mobile health
technology evaluation: The mHealth
evidence workshop. American Journal of
Preventive Medicine, 45(2), 228-236.

Lee, D. Y., Yoo, S. H., Min, K. P., & Park, C. Y.
(2020). Effect of voluntary participation on
mobile health care in diabetes management:
randomized controlled open-label trial.
JMIR mHealth and uHealth, 8(1), e16153.

Lunde, P., Nilsson, B. B., Bergland, A., Kvearner,
K. J., & Bye, A. (2018). The effectiveness
of  smartphone apps for lifestyle
improvement in noncommunicable diseases:
Systematic review and meta-analyses.
Journal of Medical Internet Research, 20(5),
e9751.

Maharani, A., Praveen, D., Oceandy, D.,
Tampubolon, G., & Oude Pekete, P. (2019).
Cardiovascular ~ disease  risk  factor
prevalence  and  estimated  10-year
cardiovascular risk scores in Indonesia: The
Indonesia Family Life Survey (IFLS). PLoS
One, 14(4), e0215219.

Martinez, C. E., Rodriguez, A. B., & Garcia, M. L.
(2017). Type 2 diabetes and quality of life.
World Journal of Diabetes, 8(4), 142-164.

Nicholas, J., Larsen, M. E., Proudfoot, J., &
Christensen, H. (2021). Mobile apps for
bipolar disorder: A systematic review of
features and content quality. Journal of
Medical Internet Research, 23(4), e27595.

Patnaik, L., Panigrahi, S. K., Sahoo, A. K., Mishra,
D., Beura, S., & Muduli, A. K. (2021).
Mobile health application based intervention
for improvement of quality of life among
newly diagnosed type 2 diabetes patients.
Indian Journal of Community Medicine,
46(2), 283-287.

Poppe, L., De Bourdeaudhuij, 1., Verloigne, M.,
Shadid, S., Van Cauwenberg, J,
Compernolle, S., & Crombez, G. (2019).
Efficacy of a  self-regulation-based
electronic and mobile health intervention
targeting an active lifestyle in adults having
type 2 diabetes and in adults aged 50 years
or older. JMIR mHealth and uHealth, 7(8),
e13363.

Rahmawati, E. N., Tamtomo, D. G., & Murti, B.
(2021). The effectiveness of electronic
health uptake in diabetes mellitus patients: a
meta-analysis. Journal of Health
Technology Assessment in Midwifery, 4(1),
12-20.

Jurnal Ners Universitas Pahlawan

ISSN 2580-2194 (Media Online)



5666 | THE INFLUENCE OF APP HEALTH DETECTION EARLY DIAGNOSIS ON THE QUALITY OF LIFE OF THE

ELDERLY AT RISK OF INFECTIOUS DISEASES

Roberts, S. J., Brown, K. M., & Wilson, T. A.
(2024). Evaluation of mobile applications
for patients with diabetes mellitus: A
scoping review. Healthcare, 12(3), 368.

Ryan, R. M., & Deci, E. L. (2000). Self-
determination theory and the facilitation of
intrinsic motivation, social development,
and well-being. American Psychologist,
55(1), 68-78.

Shan, R., Sarkar, S., & Martin, S. S. (2019).
Digital health technology and mobile
devices for the management of diabetes
mellitus: State of the art. Diabetologia,
62(6), 877-887.

Soewondo, P., Ferrario, A., & Tahapary, D. L.
(2013). Challenges in diabetes management
in  Indonesia: A literature  review.
Globalization and Health, 9, 63. 3

Sun, C., Sun, L., Xi, S., Zhang, H., Wang, H.,
Feng, Y., ... & Wang, G. (2019). Mobile
phone—based telemedicine practice in older
Chinese patients with type 2 diabetes
mellitus: randomized controlled trial. IMIR
mHealth and uHealth, 7(1), e10664.

Thompson, A. R., Lee, S. H., & Patel, N. K.
(2020). Effectiveness of mobile app-assisted
self-care interventions for improving patient
outcomes in type 2 diabetes and/or
hypertension: Systematic review and meta-
analysis of randomized controlled trials.
JMIR mHealth and uHealth, 8(8), e15779.

Tornvall, 1., Kenny, D., Wubishet, B. L., Russell,
A., Menon, A., & Comans, T. (2023).
Economic  evaluations of  mHealth
interventions for the management of type 2
diabetes: a scoping review. Journal of
Medical Internet Research, 25, e43293.

Venkatesh, V., Morris, M. G., Davis, G. B., &
Davis, F. D. (2003). User acceptance of
information technology: Toward a unified
view. MIS Quarterly, 27(3), 425-478.

Wang, H., Zhang, M., & Li, J. (2024). Global
burden of type 2 diabetes mellitus from
1990 to 2021, with projections of prevalence
to 2044: A systematic analysis across SDI
levels for the global burden of disease study
2021. Frontiers in Endocrinology, 15,
1501690.

Whitehead, L., & Seaton, P. (2016). The
effectiveness of self-management mobile
phone and tablet apps in long-term condition
management: A systematic review. Journal
of Medical Internet Research, 18(5), e97.

Yildirim, A., Akinci, F., & Gozu, H. (2023).
Trajectories of quality of life in people with
diabetes mellitus: Results from the survey of
health, ageing and retirement in Europe.
Frontiers in Psychology, 14, 1301530.

Jurnal Ners Universitas Pahlawan

ISSN 2580-2194 (Media Online)



