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Abstract

Background: Over thelast 25 years, digital health interventionsin low- and middle-income countries have undergone substantial
transformations propelled by technol ogical advancements, increased internet accessibility, and adeeper appreciation of the benefits
of digital toolsin enhancing health care availability.

Objective:  This study aims to examine the evolution, impact, and prospects of digital health interventions in low- and
middle-income countries, highlighting their role in improving health care accessibility and equity.

Methods: A retrospective anaysisof digital health initiatives scanning the past two and a half decades focused on the progression
from basic SM S platforms to sophisticated mobile health apps and other health digital interventions. Relevant literature and case
studies were reviewed to elucidate key milestones, successes, challenges, and opportunitiesin advancing digital health initiatives
in low- and middle-income regions.

Results: Digital healthinitiativesin low- and middle-income countriesinitially targeted specific health concerns, such asmalaria
diagnosis and treatment, through text-based platforms, demonstrating their efficacy in reaching remote and marginalized
communities. With the proliferation of mobile phone ownership and internet access, these interventions evolved into comprehensive
mobile health apps, facilitating self-care support, patient education, chronic disease monitoring, and remote consultations. The
COVID-19 pandemic further accel erated the adoption of digital health interventions, particularly in disseminating health information,
supporting contact tracing efforts, and enabling virtual consultations to alleviate strain on health care systems.

Conclusions: The future of digital health interventions in low- and middle-income countries holds immense promise, fueled
by emerging technologies such as artificial intelligence, machine learning, and blockchain. However, challenges persist in ensuring
equitable access to digital health technologies, addressing disparities in digital literacy, and establishing robust health care
infrastructure. Collaboration among governments, health care providers, technology innovators, and communities is essential to
overcomethese challenges and harnessthe full potential of digital health toimprove health care outcomesin low- and middlie-income
countries.
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Introduction

Background

Digital hedth initiatives hold significant potential for
transforming health care delivery in low- and middie-income
countries (LMICs). Over the past two decades, the literature
has documented how these initiatives can enhance health
systems by improving early warning systems for disease
outbreaks, strengthening emergency preparedness, and
expanding accessto essential health care services[1]. Moreovey,
digital solutions, ranging from basic SM S-based platforms to
more advanced mobile health (mHealth) apps, have been used
to address pressing health care challenges, particularly in remote
and underserved communities [2].

A large and growing body of research highlights the potential
of digital hedth interventions to address specific health
challenges such asinfectious disease surveillance, maternal and
child health, and chronic disease management. In addition,
digital health has played a key role during worldwide health
crises such as the COVID-19 pandemic, where it has enabled
virtual consultations and supported effortsto trace contactsand
disseminate accurate health information. However, these
achievements are often contextual, responding to isolated health
problems, while the broader goal of universal health coverage
(UHC) remains elusivein many LMICs[3].

Despite these advances, there remains a considerable gap in
understanding how digital health initiatives specifically
contributeto realizing UHC in LMICs. While numerous studies
highlight the effectiveness of digital tools in specific
interventions such as malaria treatment or chronic disease
management, there is less clarity on how these technologies
integrate into broader health systems to support UHC goals. In
addition, disparities in digital literacy, infrastructure, and
equitable access to technology continue to present significant
challenges, further complicating the pathway toward achieving
UHC.

This paper seeks to address this gap by examining the role of
digital hedlthinitiativesin advancing UHC in LMICs. Through
areview of key case studies and an analysis of the evolution of
digital health interventions over the past two decades, this study
will explore both the opportunities and challenges that arise
with theimplementation of theseinitiatives[4]. Specia attention
will be given to understanding how digital health can bridge
gaps in health care delivery, particularly in marginalized and
remote communities, and what strategies are required to ensure
thelong-term success and integration of thesetechnol ogiesinto
existing health systems.

By doing so, the aim is to contribute to the growing body of
literature on the potential of digital health to transform health
care systems and support UHC objectives in these contexts.

Digital Health Initiatives

Digital health initiatives encompass a diverse array of
technologies and strategies aimed at leveraging digital tools to
enhance health and health care delivery, focusing on improving
effectiveness,  efficiency, accessibility, safety, and
personalization [5]. At its core, digital health involves the
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integration of information and communication technologiesinto
various health care domains, including diagnosis, treatment,
monitoring, and management.

This concept is grounded in the belief that technological
advancements, such as mobile devices, wearable sensors,
artificial intelligence (Al), and data analytics [6], have the
potential to transform traditional health care practices and
systems [7]. These technologies, including electronic health
records (EHRS), virtual visits, mHealth, wearable technology,
digital therapeutics, Al, and machine learning, empower health
care providersto streamline processes, increase efficiency, and
deliver more personalized and effective care to patients [8].
Moreover, clinical decision support systems are integral to the
modern digital health ecosystem. These systems offer toolsthat
enhance clinical decision-making through evidence-based
recommendations, predictive analytics, and real-time data
integration. When integrated with interoperable health 1T
frameworks, clinical decision support systems can significantly
improve patient outcomes by enabling seamless data exchange
between different health care providers and systems. This
interoperability ensures that vital information is easily
accessible, thus improving care coordination and reducing the
likelihood of error [9]. A pivotal component of digital healthis
the digitization of health records and information systems,
exemplified by the widespread adoption of EHRs, facilitating
quick and secure accessto patient data, thereby improving care
coordination and clinical decision-making [10]. The concept of
“Loose Coupling” in EHR systems, as exemplified by the
Ayushman Bharat Digital Mission approach in India, offers a
flexible alternative to monolithic EHR implementations. This
strategy enables the integration of diverse health IT systems
without necessitating a single, centralized platform, thus
allowing for scalable and adaptabl e heal th care sol utions across
varied hedlth care settings [11]. Furthermore, digital health
encompasses remote monitoring and telemedicine solutions
[12], which are particularly valuable for reaching underserved
populations and reducing barriers to care [13]. mHealth apps
and devices play a significant role in empowering individuals
to proactively managetheir health, facilitating tracking of health
metrics, adherence to treatment plans, and informed lifestyle
decisions. These solutions are accessible and scal able, promoting
behavior change, improving health outcomes, and reducing
health care costs[14]. Al and machinelearning areincreasingly
integrated into digital health solutions, enabling predictive
analytics, disease detection, and personalized treatment
recommendations [15]. These technologies can potentially
revolutionize clinical decision support, drug discovery, and
precision medicine approaches. In LMICs, community health
workers are crucial in bridging the digital divide, particularly
in remote and underserved areas. By using digital health tools,
community health workers can provide essential health services,
monitor patient progress, and facilitate communication between
patients and formal health care providers, thereby enhancing
health care delivery in these regions [16].

Digital health hastheimmense potential to revolutionize health
care by leveraging technology to improve access, efficiency,
and quality of care. By embracing digital solutions, health care
systems can address challenges and transition toward a
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patient-centered, data-driven, and sustainable health care
delivery model.

Importance of Advancing Digital Health in LMICs

Health care disparities in LMICs persist as a significant
challenge, characterized by unequal accessto medical services,
limited infrastructure, and inadequate resources[17], [18]. These
disparities exacerbate the aready-existing health burdens,
contributing to higher morbidity and mortality rates [19].
However, the advent of digital health technologies presents a
promising solution to bridge these gaps and improve health care
outcomesin LMICs.

The distribution of mobile phones and related technology is
rapidly growingin LMICs. For example, Indiaand sub-Saharan
Africawill account for around half of new mobile subscribers
globally over the 2022-2030 period [20], offering numerous
opportunities for digital health to supply value to individuals
and communities. However, despite these opportunities, digital
health initiatives often fail to reach vulnerable populations due
to structural, practical, commercial, and economic barriers[21].

Limited resources, infrastructure, information, and knowledge,
aswell as embedded structural complexities such asracism and
power imbalances, contribute to inequitable access to digital
health services. In addition, digital health applications may not
be well suited to individuals with limited basic literacy skills
such as reading and writing, further exacerbating disparities
[22].

Despitetheir greater need for support, individualsin vulnerable
situations often benefit less from digital health services. This
exclusionary trend has become more apparent during the
COVID-19 pandemic, widening the digita divide and
exacerbating existing health careinequalities across continents,
countries, and regions [23]. Recognizing the importance of
reducing global health inequities, numerous global initiatives
and national programs are committed to making digital health
accessible to al citizens and communities. However, these
initiatives often lack concrete examples of inclusive digital
health projects on the ground and struggle to connect to create
synergies.

To address these challenges, it is crucial to facilitate mutual
knowledge exchange, both globally and locally, and to link
initiatives to apply academic knowledge into practice.
Collaboration between academia, the private sector,
nongovernmental organizations, and citizens is essentia to
achieve the goal of “Digita Hedth for All” [24]. This
collaboration should involve bundling knowledge from awide
range of disciplines, implementing this knowledge in concrete
projects in collaboration with communities and health care
providers, and using existing frameworks to ensure health
equity.

Furthermore, to properly evaluate and facilitate the exchange
of knowledge and itsimplementation, it is essential to develop
ajoint datainfrastructure[24]. By combining datafrom various
domains, such as health care, education, work, and income, it
ispossible to map out inequality and investigate how connecting
data can promote well-being and structural change within
vulnerable groups.
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Digital health innovations have the potential to overcome
geographical and practical barriers to health care, supporting
UHC. However, to ensure accessibility and affordability of
digital health for al, policy makers, health care professionals,
and patients must collaborate, develop, implement, and share
digita health initiatives that address the health needs of
vulnerable populations[24]. Through inclusive approaches and
concerted efforts, we can bridge health care disparitiesin LMICs
and improve health outcomes for all citizens.

Statement of Problem and Purpose of Article

The rapid rise of digital health initiatives in LMICs over the
last two and ahalf decades offersagreat opportunity toimprove
access to health care and equity. Still, there is an urgent need
for retrospective analysis to effectively shape future strategies.
This study examines the evolution, impact, and prospects of
digital health interventions in these regions, highlighting their
rolein promoting UHC. Despitetheir potential, challenges such
as limited resources, infrastructure, and digital literacy hinder
equal access to digital health services and exacerbate existing
inequalities. In examining specific case studies and successes,
this analysis aims to provide insights into the transformative
power of digital health initiatives and address the barriers to
their widespread adoption. In working together across
stakeholders, including governments, health care providers,
technology innovators, and communities, we can overcome
these challenges and realize the full potential of digital health
toimprove health care and promote the well-being of vulnerable
populations.

Methods

Overview

This study is a rapid systematic literature review on digital
health interventions targeting UHC in LMICs [25]. We
employed the PICO (Population, I ntervention, Comparison, and
Outcome) framework to structure our research question [26],
focusing on digital health (Population), health interventions
(Intervention), and impact on UHC (Outcome; Comparison is
not applicable). Our research question addresses the impact of
implementing digital health interventions on health system
improvement in LMICs.

Research Rabbit Al Mapping Tool for Papers

We used Research Rabbit, a citation-based literature mapping
tool, to conduct the literature review [27]. Research Rabbit
includes Semantic Scholar and PubMed, with over 200 million
papers from various scientific fields [28]. For our search
strategy, predefined keywords were used to identify relevant
literature, including “digita health,” “health information

systems,” “mobile health,” “universal health coverage’
“developing countries” and “low- and middle-income
countries.”

Paper Inclusion and Exclusion

We conducted arapid systematic review following the PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines to determine the inclusion and
exclusion of papers. Using the PRISMA framework, we
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meticulously screened abstracts and titles of papers based on
specific criteria outlined in Textbox 1. The review process was
conducted by two independent researchers at each stage,
ensuring the robustness and reliability of the findings.

Inclusion criteria were defined as papers published in either
English or French, focusing on digital-based health solutions
contributing to UHC, and implemented in LMICs (excluding
China and India) according to the World Bank classification.
China and India were excluded from this study due to their
unique and advanced digital health ecosystems, which
significantly differ from those in other LMICs. Both countries
have implemented large-scale national programs, such as

Textbox 1. Criteriafor inclusion and exclusion of papers.
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Chind's national health information system and India's
Ayushman Bharat Digital Mission, which feature comprehensive
EHR systems and integrated telemedicine platforms. These
initiatives, supported by substantial government investment and
robust digital infrastructure, place Chinaand Indiain adistinct
category of digital health readiness. Including them in the
analysis could skew the comparative results, astheir challenges
and outcomes in digital health are not directly comparable to
thosein other LMICs. We considered papers published between
1999 and 2024, digning with PRISMA's emphasis on
comprehensive search strategies and transparent reporting
practices.

Inclusion Criteria

« Articles published in English and French

« Articlesfocusing on low- and middle-income countries, excluding Chinaand India

« Articles addressing the impact on universal health coverage

o Articles published between 1999 and 2024

Exclusion Criteria

«  Papers published in other languages

«  Papersfocusing on high-income countries

«  Papersnot focusing on improving universal health coverage

«  Papers published outside the specified period

Data Extraction

Data extraction was performed based on predefined variables,
including author and publication year, country or region of
implementation, technology characteristics, sector of
intervention, and the paper’s contributions to UHC. The study
alignswith the World Health Organi zation’ s definition of UHC,
which includes ensuring that everyone receives essential health
services without experiencing financial hardship. This entails
investing in heath service delivery systems, the health
workforce, facilities, communication networks, health
technologies, information systems, quality assurance
mechanisms, and governance and legislation [29].

Analysisand Interpretation of Results

Quantitative analysis of extracted data was conducted using
SPSS 28 (IBM Corporation) software. Absolute and relative
frequencies were computed to analyze the data quantitatively,
providing insightsinto the preval ence and distribution of various
factors related to digital health interventions and their impact
on UHC. The results, including quantitative summaries, are
presented through tables and figures. These analyses contribute
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to a comprehensive understanding of the effectiveness and
implications of digital health interventions in promoting UHC
in LMICs.

Results

Included Studies

Using Research Rabbit, a citation-based literature mapping tool,
we conducted an extensive search. Asillustrated in Figure 1,
during the identification phase, databases and tools, including
the Research Rabbit tool, were used to map documents. A total
of 50 records via PubMed and 48 records via Semantic Scholar
wereidentified. After removing duplicates, there were 98 unique
records. In the screening phase, the titles and abstracts of the
98 records were screened. Of these, 38 were excluded because
they had not been published in English or French between 1999
and 2024. In the eligibility phase, the full-text articles (60 in
total) were checked for suitability. Of these, 22 were excluded
because they did not focuson digital healthin LMICs. Thisleft
38 studies to be included in the wider project. In addition, 4
studies were excluded because they did not focus on improving
UHC, leaving 34 studies (Table 1) to beincluded in thisreview.
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Figurel. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart of study selection for a scoping review.
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Table 1. Included digital health initiatives and the characteristics of technology used.

Authors and year Implementation countries Technology used
Azubuike and Ehiri, 1999 [30] Low- and middle-income countries (unspeci- « g
fied)
Braaet a, 2004 [31] Mongolia, Nigeria, Tanzania (and Zanzibar), « HIS
Botswana, Cuba, Malawi, Vietnam, South
Africa, Mozambique, and Ethiopia.
Kimaro and Nhampossa, 2004 Mozambique and Tanzania « HIS
[32
Simbaand Mwangu, 2004 [33]  South Africa, Mozambique, Malawi,andCuba «  |cTP
Braaet a, 2007 [34] Mongolia, Tanzania(and Zanzibar), Botswana, «  HIS
Cuba, Maawi, Vietnam, South Africa, and
Ethiopia
Krickeberg, 2007 [35] Vietnam « HIS
Weibel et al, 2008 [36] Chad *  mHealth® surveillance with biometrics
Nicholas, 2008 [37] Nigeria «  Mobiletechnology devices
Asangansi and Braa, 2010[38] Nigeria «  Open-source, Java-based mobileplatform for healthinformation

Blayaet d, 2010 [39]

Nguyen and Nyella, 2010 [40]

Moodley et al, 2011 [41]

Soar et al, 2012 [42]

Mudaly et al, 2013 [43]

Hall et al, 2014 [44]

O’ Connor et al, 2015 [45]

Ishijima et al, 2015 [46]

Gebre-Mariam and Fruijtier,
2018 [47]

Ezeeta, 2018 [48]

Mbelwa et al, 2019 [49)]

Gebre-Mariam and Bygstad,
2019 [50]

Muingaet a, 2020 [51]

Kenya, Peru, Iran, Maawi, Haiti, South Africa,
Nicaragua, Cambodia, Tanzania, and Malaysia

Tanzaniaand Vietnam

South Africa, Mozambique, and Rwanda

Fiji

Tanzania, Rwanda, Kenya, Ghana, and South
Africa

Thailand, South Africa, Kenya, Peru, Tanzania,
Uganda, Botswana, Egypt, Rwanda, Senegal,
Cambodia, Bangladesh, Nigeria, Brazil,
Swaziland, Pakistan, and Malawi

Malawi

Tanzania

Ethiopia

Pakistan, Kenya, Swaziland Uganda, Tanzania,
Zambia, Bangladesh, Algeria, Sri LankaHaiti,
Honduras, Mexico, Iraq Argentina, Guatemal a,
Peru, Cameroon, Mozambique, Nepal, Brazil,
Madagascar, Colombia, the Philippines, Zim-
babwe, Indonesia, Seychelles, Democratic
Republic of Congo, Cambodia, and Burkina
Faso

Tanzania

Ethiopia

Kenya

¢  eHealthuses EHde, mobile devices, and clinical decision
support

*  DHIS® OpenEPR, and electronic medical records repository

«  Health Enterprise Architecture Framework for African coun-
tries’ information systems

o  Patient Administration System for Patient Management

. HISfor efficient patient management

«  Mobile phones, mHealth apps, and text messages

«  Android-based smartphone technology

*  HRIS and THS?

«  Enterprise architecture and IT governance

«  mHealth solutions

«  mHealth apps

« HMISh

«  EHR systems, datacoding standards, and interoperability solu-
tions.
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Authors and year

I mplementation countries

Technology used

Walsham, 2019 [52]
Hoque et al, 2020 [53]

McCooal et a, 2020 [54]

Kipruto et al, 2022 [55]

Al-Kahtani et al, 2022 [56]

Kilua, et al, 2022 [57]

Hui et al, 2022 [58]

Sumarsono et al, 2023 [59]

Nguyen, 2023 [60]

Thomas et a, 2023 [61]

De and Pradhan, 2023 [62]

Alfian et al, 2023 [63]

South Africa, Balivia, and Sri Lanka
Kenyaand Sri Lanka

Samoa, Kenya, New Zealand, and Tanzania

Sub-Saharan Africa

Saudi Arabia

Tanzania

Bangladesh, Indonesia, Malaysia, and Pakistan

Indonesia

Vietnam

Botswana and Rwanda

Bangladesh, Nigeria, Afghanistan, Congo,
Madagascar, Malawi, Pakistan, Timor-Leste,
and Uganda

Indonesia

e HISand DHIS2
«  mHealth apps

«  SMS messaging, mobile apps, virtual reality, algorithms, data
management systems, job aid apps, communication platforms,

«  Mobiletechnology, telemedicine collaborations, wearables and

sensors, big data, Ali, Internet of Things, advanced computing,
and machine learning

«  Healthinformation technology, EHRSs, interoperability, predic-
tive analytics, and telemedicine

+  ussD! platform
o Pakistan: service mapping, pneumoniaapp, Roman Urdu SMS

chatbot, mobile game, and remote health system
« Maaysia asthma self-management and clinical guideline app

*  Indonesia: centralized FHIR -based hedlth care system
. Bangladesh: online questionnaire for physical activities or
pulmonary rehabilitation exploration

. mHealth

« DHIS2, Java, Microsoft Excel, web-based interfaces, data
sharing standards, and interoperability

« Vinyasatool for mHealth solutions

- Mobiletechnology

«  mHealth apps, mobile phone calls, video calls, text messages,

and telemonitoring

8H1S: hedlth information systems.

BICT: information and communication technol ogy.
®mHealth: mohile health.

9EHR: electronic health record.

®DHIS: Digital Health Information Systems.
"HRIS: human resource information.

9T11S: training institution information systems.
PHMIS: hedlth management information systems.
IAI: artificial intelligence.

JussD: Unstructured Supplementary Service Data
KFHIR: Fast Hesalthcare Interoperability Resources.

User Statistics

As shown in Table 1, between 1999 and 2010, a total of 12
papers were identified that primarily addressed health care
challenges in LMICs, accounting for 35.29% (12/34) of the
total studies. The predominant technol ogy emphasized in these
papers was health information systems. From 2010 to 2020, a
total of 28 paperswereidentified, accounting for 82.35% (28/34)
of the included studies. These papers show a greater
geographical reach and technological diversification compared
to the earlier period. Digital Health Information Systems and

https://www.jmir.org/2025/1/e59042
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mHealth apps emerged as important technologies during this
period. In the post-2020 era, 18 papers were identified,
accounting for 52.94% (18/34) of thetotal studies. These papers
reflect an increased focus on advanced mobile technologies,
telemedicine collaborations, and the integration of Al.

Analysis

A comprehensive review of 34 selected papers (refer to Table
2) was conducted to assess the distribution of content across 8
key categories. This review focused on both the absolute and
relative frequencies of the paperswithin these categories. Inthe
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domain of health service delivery systems, particular attention  (2/34) of the total corpus. In the area of the health workforce,

was given to sustainable and adaptive health systems, each of  a notable planning initiative was highlighted in 1 paper [46],
which was represented by 2 papers[31,34], constituting 5.88%  accounting for 2.94% (1/34) of the total papers reviewed.
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Table 2. Overview of digital health initiatives and their contribution to universal health coverage (UHC).

Authors and year Sector of intervention Contribution to UHC

Azubuike and Ehiri, 1999 [30] HISR Improve health care data

Braaet al, 2004 [31] Action networks Sustainable health care systems

Kimaro and Nhampossa, 2004 [32] Data quality Strengthen health information

Simba and Mwangu, 2004 [33] HIS Enhance health care access and effectiveness

Braaet al, 2007 [34]
Krickeberg, 2007 [35]
Weibel et al, 2008 [36]

Nicholas, 2008 [37]

Asangansi and Braa, 2010 [38]
Blayaet al, 2010 [39]

Nguyen and Nyella, 2010 [40]
Moodley et al, 2011 [41]

Soar et a, 2012 [42]

Mudaly et al, 2013 [43]
Hall et al, 2014 [44]

O’ Connor et al, 2015 [45]

Ishijimaet al, 2015 [46]
Gebre-Mariam and Fruijtier, 2017 [47]
Ezeetal, 2018 [48]

Mbelwa et al, 2019 [49]

Gebre-Mariam and Bygstad, 2019 [50]

Muingaet al, 2020 [51]
Walsham, 2019 [52]
Hoque et al, 2020 [53]
McCooal et a, 2020 [54]
Kipruto et al, 2022 [55]

Al-Kahtani et al, 2022 [56]
Kilua, et al, 2022 [57]

Hui et al, 2022 [58]
Sumarsono et a, 2023 [59]

Nguyen, 2023 [60]
Thomas et a, 2023 [61]

De and Pradhan, 2023 [62]
Alfian et al, 2023 [63]

Information infrastructures

HIS

mHealth® surveillance

Mobile education

Health information management
eHealth technologies

Health care data management
Open health architectures

Health information and communication
technology in Fiji

Architectural frameworks
HIS

Supporting the LIFE Project

HRHC information systems
Enterprise architecture
mHealth solutions

HIS

HMI! digitalization
mHealth interventions
HIS

mHealth interventions

Digital health sustainability

Digital health interventions in sub-Saharan

Africa

Digital health transformation
Mobile vaccine registry
Digita health solutions
mHealth Infrastructure

Health management information

mHealth qualitative research
Maternal and neonatal health care
Pharmaceutical care

Adaptable health care systems
Integrate clinical practice

Monitor hard-to-reach populations

Enhance health care access

Scale national health systems
Enhance data collection

Improve health care systems

Develop national information systems

Sustain health care information

Streamline health information

Enhance health care access, treatment adherence, and
support health workers

Enhance hedlth care efficiency

Effective workforce planning

Drive HIS technological changes
Improve health care access

Improvethe quality, accessibility, and efficiency of health
care services

Impact of HMIS digitalization

Facilitate self-care management
Emphasize data quality

Improve evidence-based reporting
Identify factors for integration
Strengthen health systems

Assess readiness for health care
Improve immunization data

Improve access and quality

Develop NCD® management systems
Use DHIS2' for health care
Optimize mHealth solutions
Evaluate mobile tech impact

Enhance health care access

8H|S: health information systems.
BrmHealth: mobile health.
®HRH: human resource for health.

9HMIS: health management information systems.

eNCD: noncommunicable disease.
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DHIS2: Digital Health Information Systems 2.

Contributions related to health care facilities were primarily
aimed at improving access to health care services, with 2
(5.88%) of the 34 papers [43,48] focusing on this topic. In
contrast, communication networks were prominently featured
across various interventions, including mHealth monitoring,
educational platforms, infrastructure solutions, and digital health
innovations. These topics were represented in 9 papers
[30,36,37,44,45,49,61-63], or 26.47% of the total. Health
technologies, encompassing areas such as eHealth, enterprise
architecture, and mHealth solutions [39,47], were the focus of
6 (17.65%) papers[39,42,47,53-55].

Information systems emerged as the most frequently discussed
topic, with initiatives such as health information systems and
the management and utilization of platformslike District Health
Information System 2 ([31,38,40] being covered in 12 (35.29%)
papers[32,33,35,38,40,41,50-52,56,58,60] . In terms of quality
assurance mechanisms, which include discussions on data
quality, 3 (8.82%) papers [32,50,52] addressed this issue.
Governance and legislation, in the context of digital health
transformation, were represented by only 2 (5.88%) papers

Table 3. Most frequent key terms identified in the selected studies.
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[57,59], indicating alimited focus on regulatory frameworksin
this corpus.

Nomenclaturesin Papers Contributing to UHC

Thetitles of the articles in this study were analyzed using both
guantitative and qualitative approaches. A simulated generation
of a word cloud (see Multimedia Appendix 1) highlighted
frequently used terms such as “hedth,” “developing,”
“information,” “countries,” and “systems,” indicating a focus
ondigital health interventionsin resource-limited settings. Table
3 shows the most frequently terms (more than 10 times) in
guantitatively order. The two words—*health” (36 mentions)
and “developing” (26 mentions)—appear more frequently in
theliterature. Qualitatively, these terms underscore the growing
importance of mobile technologies and digita systems in
enhancing health care delivery and supporting UHC, particularly
LMICs where access to health care remains a challenge. This
combination of analysis reveals both the central themesin the
field and their practical implicationsin advancing digital health
solutions.

Words Frequency, n
Hedlth 36
Developing 26
Information 24
Countries 23
System 22
Mobile 11

The countries where the various studies were carried out are
shown in Figure 2. There were 46 countriesin total, distributed
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Figure 2. Countries where the studies were conducted.
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Discussion

Solution of Digital Health Initiativesin LMICs: Early
Developments (1990s-2000s)

During the early years of digital health initiatives in LMICs,
effortswere primarily focused on establishing sustainable health
information systems [30,31]. Organizations such as the Health
Information Systems Program (HISP) played a significant role
in driving these initiatives, aiming to design and support the
implementation of robust health information systems in low-
and middle-income countries [32,34]. The HISP, initiated by
the Department of Informatics at the University of Oslo in the
mid-1990s, focused on improving data coll ection, management,
and communi cation between health care ingtitutions [35].

Introduction of Basic Digital Health Technologies

The integration of fundamental digital health technologies
marked a significant advancement in health care accessibility,
especialy in remote regions with limited traditional services.
For instance, initiatives like text message—based platforms for
health education in rura areas exemplify this transformative
trend [44]. These platforms use the widespread availability of
mobile phones to disseminate crucia health information,
effectively bridging the gap in health care access and
empowering individuals with knowledge for improved health
outcomes.

In a qualitative study investigating the feasihility of
implementing a mobile text message reminder system for child
vaccination in northwest Ethiopia, challenges such as limited
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mobile phone ownership, access to networks, electricity, and
illiteracy among the target population were identified [40].
However, stakeholder collaboration, user orientation or training,
and the client’swillingnessto pay were recognized as potential
facilitators [40]. This research underscores the importance of
considering these factors when introducing mHeath
interventions in resource-limited settings.

Focus on Addressing Specific Health Challenges

A targeted approach to addressing specific health challenges
emerged in the rollout of SMS-based platforms for malaria
diagnosisand treatment in sub-Saharan Africa[45]. Thisfocused
strategy harnesses mobiletechnol ogy to enable prompt detection
and intervention, significantly contributing to malaria control
efforts [45]. Such initiatives highlight the potential of digital
solutions to address pressing health issues and enhance health
care delivery in underserved communities.

Transition Period (2010s)

The transition period of the 2010s witnessed significant growth
inthefield of digital health, driven by increased mobile phone
penetration and the development of interactive mHealth apps.
Studies during this time focused on scalability, sustainability,
and theintegration of mobiletechnology into health care systems
[51]. Effortswere directed towardsimproving health information
management, enhancing data collection and dissemination, and
supporting health care delivery at various levels [38,39]. This
period marked a shift toward more comprehensive strategies
amed a strengthening health information systems and
supporting UHC objectives.
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Recent Advancements (2020s)

In the recent advancements of the 2020s, digital health
interventions continued to evolve with a focus on factors
influencing sustainability, readiness for digita health
transformation, and the roles of digital health interventionsin
strengthening health systems [39,55]. Studies explored the
effectiveness of mobile technology in maternal and neonatal
health care, the development of mHealth infrastructure for
noncommunicable diseases, and the use of digital health
interventions to improve immunization data collection and
transmission [59,61]. Effortswere also made to identify factors
influencing the successful integration of digital health within
local health systems and to assess the impact of digital health
interventions on health outcomes in low-resource settings
[62,63]. These advancementsreflect ongoing effortsto leverage
technology to enhance health care delivery and support UHC
goasinthedigital age.

Rapid Deployment of Telemedicine Servicesto Treat
COVID-19 Casesin Latin America

The COVID-19 pandemic has put unprecedented pressure on
Latin American hedth care systems, requiring rapid and
innovative responses to ensure adequate medical care while
mitigating the risk of virustransmission. One of these responses
has been the rapid rollout of telemedicine services to treat
COVID-19 cases across the region [64].

Telemedicine, where health care services are delivered remotely
via digital communication technologies, has proven to be an
important tool for managing theincreasein COVID-19 patients,
alleviating the burden on health care facilities, and maintaining
continuity of care amid lockdowns and social distancing
measures. This rapid rollout of telemedicine services has been
particularly important in Latin America, wheretraditional health
care systems have faced unprecedented challenges due to the
pandemic. Countries across Latin America have used
telemedicine to enable remote consultations, triage COVID-19
cases, monitor patient health remotely, and provide medical
advice and prescriptions without the need to visit health care
facilities in person. Using telemedicine platforms, health care
professionals can assess COVID-19 symptoms, provide guidance
on self-isolation and symptom management, and ensure timely
medical intervention for severe cases while reducing the risk
of virus transmission in crowded health care facilities.

The use of telemedicine services in Latin America during the
COVID-19 pandemic has demonstrated several important
benefits. First, it has expanded access to health care services,
especialy for vulnerable populationsin remote or underserved
areaswith limited accessto traditional health carefacilities. For
example, in Balivia, telemedicine services were introduced in
the public sector to educate, assess, and analyze COVID-19
cases, resulting in approximately 200,000 teleconsultations in
thefirst 100 days of implementation. Second, telemedicine has
helped to relieve overburdened health care systems by reducing
the number of nonurgent visits to hospitals and clinics, thus
conserving resources for critical care [64]. Third, telemedicine
has enabled timely intervention and monitoring of patientswith
COVID-19, resulting in better health outcomes and lower
mortality rates. However, the rapid adoption of telemedicine
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servicesin Latin Americaal so faces challengesand limitations.
Unequal accessto digital technologiesand internet connectivity,
particularly among low-income and rural populations, has
prevented widespread adoption. In addition, concerns about
privacy, security, and the legal framework for telemedicine
practices have emerged as critical issues that need to be
addressed to ensure the ethical and effective delivery of
telemedicine services in the region [65].

Therapid adoption of telemedicine servicesto treat COVID-19
cases in Latin America has been instrumental in expanding
access to health care, reducing the burden on health care
systems, and improving patient outcomes during the pandemic.
To fully realize the potential of telemedicine in promoting
equitable and effective health care across the region, further
efforts to address existing challenges and strengthen the
regulatory framework are essential.

Accderating Adoption and I nnovation: I ntegration of
Digital Contact Tracing Appsin Southeast Asia

Therapid deployment of digital contact tracing apps represents
a pivotal innovation in Southeast Asia’s efforts to combat
infectious diseases like COVID-19. For instance, countries in
the region have swiftly embraced the use of these apps to
monitor and manage the spread of the virus, mirroring global
trends in technological response to the pandemic. One notable
example is the integration of digital contact tracing apps in
countries like Thailand and Myanmar [66]. Despite initial
reluctance among citizens due to privacy concerns and
government surveillance, these apps have become essentid tools
for tracking and containing outbreaks. However, challenges
persist in ensuring widespread adoption and accurate usage.

In Thailand, recent protests against government policies have
underscored the delicate balance between public health
imperativesand individual rights. Similarly, Myanmar’smilitary
coup and subsequent internet suppression have raised questions
about the role of technology in governance and civil liberties
[66].

Theintegration of digital contact tracing appsin Southeast Asia
exemplifies the region’s commitment to innovation in disease
control. However, it also highlights the complex interplay
between technol ogy, governance, and societal trust, underscoring
the need for transparent and accountable approaches to public
health interventions.

Key Milestones and Successes Contributionsto UHC

Numerous successful digital health interventions identified in
this study have contributed to advancing UHC globally,
particularly in areas such as health service delivery systems,
health workforce, facilities, communication networks, health
technologies, information systems, quality assurance
mechanisms, and governance and legislation [29]. These
interventions have addressed the crucial need for improved
access to health care and have shown promising outcomes.
Azubuike and Ehiri [30] pioneered the use of digital platforms
in health care, laying the foundation for subsequent innovation
and wider adoption of digital health interventions. Similarly,
Braa et a [31] and Kimaro and Nhampossa [32] conducted
pioneering studies demonstrating the effectiveness of digital
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solutions in improving health care access and delivery,
particularly in resource-constrained settings. Their work
emphasizes the role of information and communication
technology in overcoming barriersto health care and extending
services to underserved populations.

Simbaand Mwangu [33] emphasized theimportance of flexible
standards in implementing digital health solutions that lead to
scalable and adaptable systems that meet diverse hedlth care
needs. Building on these foundations, Weibel et a [36]
investigated innovative approaches such as biometric fingerprint
identification systems to improve patient identification and
health care delivery in challenging environments such as Chad.
Asangans and Braa [38] demonstrated the effectiveness of
open-source mobile platforms integrated into existing health
care infrastructure, highlighting the potential of mabile
technology in bridging access gaps and improving service
delivery in countries such as Nigeria. In addition, researchers
such as Blaya et al [39] emphasized the critical role of
information technology in transforming health care delivery
models and optimizing patient care and health care processes.

Initiatives such asthose by Nguyen and Nyella[40] in Tanzania
and Vietnam are examples of the successful implementation of
District Health Information Systems and HI SPsthat significantly
improve data management and decision-making processes,
thereby advancing health care goals. In addition, O’ Connor et
al [45] in Malawi show that the introduction of mHealth apps
and technologies has expanded access to health services and
empowered patients to participate in their health management
actively.

Researchers such as Gebre-Mariam and Fruijtier [47] have
emphasized the importance of enterprise architecture and IT
governance in optimizing health systems, particularly in
resource-constrained settings such as Ethiopia. Taken together,
these case studies and initiatives represent important milestones
on the road to UHC. They illustrate the transformative impact
of digital health interventions in improving access to health
care, improving service delivery, and ultimately realizing the
goa of UHC for al.

Challengesand Barriers

Therealization of UHC in LMICs, particularly in Africa, faces
numerous challenges. These hurdles include a wide range of
problems, from inadequate health infrastructure and governance
deficiencies to a shortage of qualified health professionals
[67,68]. In addition, rapid urbanization, limited resources, and
the persistence of diseases such as HIV/AIDS and maaria
further complicate the quest for equitable health care. Thisis
compounded by glaring disparitiesin access to health care due
to the urban-rural divide and the socioeconomic gap, which
exacerbate the difficulties. Given this multifaceted landscape,
it is imperative to explore the barriers that impede progress
toward UHC and address the challenges head on. In this way,
we can devel op strategiesthat promoteinclusive and sustainable
health systems tailored to the needs of these regions.

Challengesin Realizing UHC in LMICs: Case of Africa

Regionsin Africaface significant hurdlesin building sustainable
and equitable health systems. The continent’sinadequate health
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infrastructure and institutions hinder a rapid response to
emerging health problems. Factors such as high turnover in
senior health authorities, inadequate resources, poor governance,
and inefficient implementation further hinder progress[67,68].
Although the private sector makes a significant contribution to
health care, there is a notable gap in communication and
information sharing between the commercial and public sectors.
Outdated legal frameworks and limited resources exacerbate
enforcement problems [69,70]. Private health facilities often
disregard inspections and have no standardized criteria for
medical training. Rapid urbanization exacerbates the strain on
health care systems and leads to increased demand for urban
hospitals. There is also a severe shortage of qualified health
care staff in Africa, which further complicates health care
provision. The challenges of reducing child mortality and
combating diseases such as HIV/AIDS and malaria persist and
are exacerbated by inefficient resource allocation, governance
problems, and a lack of evidence-based strategies [68,71].
Inequalitiesin accessto health care persist, particularly interms
of the urban-rural divide and socio-economic disparities, further
hindering progress in health equity [72,73].

Bridging Health I nequalities. Role of Digital Health

Digital technologies have found widespread applicationin public
health over the past two decades, offering opportunities to
improve the speed and cost-eff ectiveness of health care services
[74]. Smart wearables, social media, mobile apps, big data, and
Al are among the digital tools being used to transform public
health services[75]. International and regional health authorities
have devel oped policy frameworksto capitalize on the potential
benefits of digital technologies to improve health outcomes.
Digital health innovations are particularly relevant for neglected
and socio-economically disadvantaged populations as they
improve access to medical services, health information, and
overal health awareness. Digital solutions facilitate access to
patient records and improve health care decision-making and
the effectiveness of therapies. New technologies such as
genomics, Al, and remote patient monitoring hold great promise
for improving diagnosis, therapies, and precision medicine
models. Telemedicine and remote patient monitoring have
significantly contributed to accessto health carefor underserved
populations, particularly in maternal care and disease
management [76,77]. In addition, the digital transformation of
health care is transforming traditional medica services,
pharmaceutical research, and health care systems, leading to
improved efficiency and effectiveness.

Recommendations

To remove barriersto the uptake of digital health care, targeted
health care policiesthat reflect sociocultural normsand practices
need to be implemented. Measures such as affordable internet
access, infrastructure development, and digital literacy programs
areessential to facilitate accessto digital health tools, especially
for economically disadvantaged populations [74]. Investment
in human resource development, capacity building, and better
remuneration of health workersis critical to improving access
to health care in Africa. Monitoring and evaluation systems
must be prioritized to address implementation challenges and
improve health care delivery [78]. In addition, technology
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companies and development organizations should invest in the
research and development of assistive technologies to bridge
the digital divide and ensure equitable access to health care.

Future Directions and Opportunities

Interms of future directions and opportunitiesfor digital health
in LMICs, emerging technologies such as Al arevery promising.
For example, theintegration of Al algorithmsfor early detection
of noncommunicable diseases in Southeast Asia could
significantly improve proactive interventions, thereby improving
health outcomes and reducing health care costs. International
collaborations and partnerships play acritical roleinleveraging
expertise and resources to address health care challenges. Joint
initiatives between governments and technology companies to
develop scalable digital health solutionsin Africa can improve
access to and quality of health care and align with the goals of
UHC.

Engaging and empowering the community is critical to the
successful implementation of digital health. By empowering
local health workers to train communities in the use of digital
health toolsfor disease prevention in the Caribbean, ownership,
trust, and sustainability can befostered, leading to greater uptake
and effectiveness. Strategies that ensure equitable access and
inclusion of the population are of paramount importance.
Implementing subsidized smartphone distribution programsin
South America can reduce barriers to technology use in
low-income populations, narrow the digital divide, and promote
health equity. Capitalizing on these future directions and
opportunities can pave the way for transformative advancesin
health care delivery and outcomesin LMICs.

Limitations

This study reviews digital health interventions targeting UHC
in LMICs, identifying 30 studies from 1999 to 2024 using the
Research Rabbit Al Mapping Tool for papers and following
PRISMA guidelines. These studies highlight the contributions
of digita health interventions to UHC, emphasizing
improvementsin health data management, accessto health care,
and system sustainability across diverse geographical regions
and technological domains.

However, the study is subject to certain limitations. While
comprehensive, the scope may have inadvertently excluded
relevant studies dueto search strategies and indexing limitations.
For instance, relatively few paperswereidentified from curated
JMIR Publications sections, such as“ mHealth in the Devel oping
World and LMICs, Underserved Communities, and for Global
Health” (JMIR mHealth and uHealth); “Clinical Informaticsin
Low-Resource Settings and the Developing World” (JMIR
Medical Informatics); and “Health Services in Resource-Poor
Settings and LMICs’ (JMIR Public Health and Surveillance).
This gap may be attributed to indexing challenges or the
specificity of search terms. In addition, the study is susceptible
to language, potential publication, and time biases, as only
studies published in English and within specific timeframes
were included.
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Degspite these limitations, the study provides valuable insights
into the evolving landscape of digital health interventions in
LMICs and their potential to advance UHC goals. Addressing
these gaps in future research could enhance the
comprehensiveness and impact of studies in this critical field,
contributing to more equitable and effective health strategies
globally.

Conclusions

To conclude, digital health initiativesin LMICs have spanned
decades of innovation, adaptation, and perseverance. From early
developments in establishing sustainable health information
systems to recent advances in the use of cutting-edge
technologies, thisreflectsacollective commitment to improving
accessihility, equity, and health outcomes.

The development of digital health interventions underscores
their transformative potential in bridging long-standing gapsin
health care ddlivery. Initiatives such as SMS-based health
education platforms, remote patient monitoring, and digital
contact tracing apps have shown tangible benefitsin improving
health awareness, di sease management, and controlling disease
outbreaks. These achievements have not only enhanced
individual health outcomes but have also contributed to broader
public health goals, including the realization of UHC.

Amid the progress, however, are daunting challenges requiring
concerted action and innovative solutions. Inadequate
infrastructure, scarce resources, governance issues, and
inequitable access to health care remain barriers to equitable
health systems in LMICs. The rapid adoption of digital health
technol ogiesfaces hurdles such as unegual accessto technology,
privacy concerns, and regulatory complexity that require
targeted action and policy frameworks to address effectively.

To overcome these challenges and realize the full potential of
digital health, amultifaceted approach isessential. Thisincludes
prioritizing investment in infrastructure development, digital
literacy programs, and human capacity building. It alsoincludes
fostering collaboration between governments, technology
companies, health care providers, and local communities to
ensureinclusive and sustainable solutions. In addition, proactive
measures on privacy, security, and ethical considerations are
essential to build trust indigital health interventions. Thefuture
of digital health in LMICs is bright. Emerging technologies
such as Al, telemedicine, and big data analytics offer
unprecedented opportunitiesto revol utionize health care, disease
prevention, and health promotion. By harnessing these
innovations responsibly and equitably, it ispossibleto accel erate
progress towards universal heath care and improve health
outcomes for al.

Theevolution of digital healthin LMICsisatestament to human
ingenuity, resilience, and collective determination to overcome
challenges and create a healthier and more equitable world.

JMed Internet Res 2025 | vol. 27 | €59042 | p. 14
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Syllaet a

Multimedia Appendix 1

Worcloud.
[PNG File, 2679 KB-Multimedia Appendix 1]

Multimedia Appendix 2

PRISMA Checklist.
[DOCX File , 19 KB-Multimedia Appendix 2]

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Tambo E, Kazienga A, TallaM, Chengho CF, Fotsing C. Digital technology and mobile applications impact on zika and
ebola epidemics data sharing and emergency response. J Health Med Inform. 2017;08(02):2157-7420. [doi:
10.4172/2157-7420.1000254]

The promise of digital health: addressing non-communi cable diseases to accelerate universal health coveragein LMICs.
Broadband Commission for Sustainable Development. 2018. URL: https.//www.novartisfoundation.org/sites/
novartisfoundation_org/files/2020-11/2018-the-promise-of-digital -heal th-full-report.pdf [accessed 2025-04-12]

Lee P, Abernethy A, Shaywitz D, Gundlapalli AV, Weinstein J, Doraiswamy PM, et al. Digital health COVID-19 impact
assessment: lessonslearned and compelling needs. National Academy of Medicine. 2022. URL: https:.//nam.edu/ [accessed
2025-04-17]

Long LA, Pariyo G, Kallander K. Digital technologies for health workforce development in low- and middle-income
countries: a scoping review. Glob Health Sci Pract. 2018;6(Supplement 1):S41-348. [doi: 10.9745/ghsp-d-18-00167]
Murray E, Hekler EB, Andersson G, Collins LM, Doherty A, Hollis C, et al. Evaluating digital health interventions: key
guestions and approaches. Am J Prev Med. 2016;51(5):843-851. [FREE Full text] [doi: 10.1016/j.amepre.2016.06.008]
[Medline: 27745684]

Solomon DH, Rudin RS. Digital health technologies: opportunities and challenges in rheumatology. Nat Rev Rheumatol.
2020;16(9):525-535. [doi: 10.1038/s41584-020-0461-x] [Medline: 32709998]

Pistorius C. Developmentsin emerging digital health technologies. DeltaHedron Innovation Insight. Apr 2017;1:17. [FREE
Full text]

Awad A, Trenfield SJ, Pollard TD, Ong JJ, Elbadawi M, McCoubrey LE, et a. Connected healthcare: improving patient
careusing digital health technologies. Adv Drug Deliv Rev. 2021;178:113958. [doi: 10.1016/j.addr.2021.113958] [Medline:
34478781]

Mor N, Ananth B, Ambalam V, Edassery A, Meher A, Tiwari P, et a. Evolution of community health workers: the fourth
stage. Front Public Health. 2023;11:1209673. [EREE Full text] [doi: 10.3389/fpubh.2023.1209673] [Medline: 37333563]
Burton LC, Anderson GF, Kues IW. Using electronic health records to help coordinate care. Milbank Quarterly.
2004;82(3):457-481. [doi: 10.1111/].0887-378x.2004.00318.x]

Rinty MR, Prodhan UK, Rahman MM. A prospective interoperable distributed e-Health system with loose coupling in
improving healthcare services for developing countries. Array. 2022;13:100114. [doi: 10.1016/j.array.2021.100114]

Jnr BA. Use of telemedicine and virtual care for remote treatment in response to COV1D-19 pandemic. J Med Syst.
2020;44(7):132. [EREE Full text] [doi: 10.1007/s10916-020-01596-5] [Medline: 32542571]

Marcin JR, Shaikh U, Steinhorn RH. Addressing health disparitiesin rural communities using telehealth. Pediatr Res.
2016;79(1-2):169-176. [FREE Full text] [doi: 10.1038/pr.2015.192] [Medline: 26466080]

Jakob R, Harperink S, Rudolf AM, Fleisch E, Haug S, Mair JL, et al. Factors influencing adherence to mHealth apps for
prevention or management of noncommunicable diseases. systematic review. JMed Internet Res. 2022;24(5):e35371.
[EREE Full text] [doi: 10.2196/35371] [Medline: 35612886]

Davenport T, Kalakota R. The potential for artificial intelligence in healthcare. Future Healthc J. 2019;6(2):94-98. [FREE
Full text] [doi: 10.7861/futurehosp.6-2-94] [Medline: 31363513]

Golnick C, Asay E, Provost E, Van Liere DV, Bosshart C, Rounds-Riley J, et a. Innovative primary care delivery in rura
Alaska: areview of patient encounters seen by community health aides. Int J Circumpolar Health. 2012;71:18543. [FREE
Full text] [doi: 10.3402/ijch.v71i0.18543] [Medline: 22765934]

Yao R, Zhang W, Evans R, Cao G, Rui T, Shen L. Inequitiesin health care services caused by the adoption of digital health
technologies: scoping review. JMed Internet Res. 2022;24(3):€34144. [FREE Full text] [doi: 10.2196/34144] [Medline:
35311682]

Strasser R, Kam SM, Regalado SM. Rural health care access and policy in developing countries. Annu Rev Public Health.
2016;37(1):395-412. [doi: 10.1146/annurev-publhealth-032315-021507] [Medline: 26735432]

Kruk ME, Gage AD, Joseph NT, Danaei G, Garcia-Saiso S, Salomon JA. Mortality due to low-quality health systemsin
the universal health coverage era: a systematic analysis of amenable deathsin 137 countries. Lancet.
2018;392(10160):2203-2212. [doi: 10.1016/s0140-6736(18)31668-4]

The Mobile Economy 2023. GSMA.. 2023. URL : https.//www.gsma.com/sol utions-and-impact/connectivity-for-good/

mobile-economy/wp-content/upl oads/2023/03/270223-The-M obile-Economy-2023.pdf [accessed 2025-04-12]

https://www.jmir.org/2025/1/e59042 JMed Internet Res 2025 | vol. 27 | €59042 | p. 15

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v27i1e59042_app1.png&filename=1cb5ef57d0bf0231d6e968b60d0eee55.png
https://jmir.org/api/download?alt_name=jmir_v27i1e59042_app1.png&filename=1cb5ef57d0bf0231d6e968b60d0eee55.png
https://jmir.org/api/download?alt_name=jmir_v27i1e59042_app2.docx&filename=4fd8e82e2d5ba986a9431bc1eb67d7f5.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e59042_app2.docx&filename=4fd8e82e2d5ba986a9431bc1eb67d7f5.docx
http://dx.doi.org/10.4172/2157-7420.1000254
https://www.novartisfoundation.org/sites/novartisfoundation_org/files/2020-11/2018-the-promise-of-digital-health-full-report.pdf
https://www.novartisfoundation.org/sites/novartisfoundation_org/files/2020-11/2018-the-promise-of-digital-health-full-report.pdf
https://nam.edu/
http://dx.doi.org/10.9745/ghsp-d-18-00167
https://europepmc.org/abstract/MED/27745684
http://dx.doi.org/10.1016/j.amepre.2016.06.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27745684&dopt=Abstract
http://dx.doi.org/10.1038/s41584-020-0461-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32709998&dopt=Abstract
https://deltahedron.co.uk/wp-content/uploads/2017/04/DeltaHedron_Innovation-Insight_Digital-health_No-1.1-17_-April-2017.pdf
https://deltahedron.co.uk/wp-content/uploads/2017/04/DeltaHedron_Innovation-Insight_Digital-health_No-1.1-17_-April-2017.pdf
http://dx.doi.org/10.1016/j.addr.2021.113958
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34478781&dopt=Abstract
https://europepmc.org/abstract/MED/37333563
http://dx.doi.org/10.3389/fpubh.2023.1209673
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37333563&dopt=Abstract
http://dx.doi.org/10.1111/j.0887-378x.2004.00318.x
http://dx.doi.org/10.1016/j.array.2021.100114
https://europepmc.org/abstract/MED/32542571
http://dx.doi.org/10.1007/s10916-020-01596-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32542571&dopt=Abstract
https://escholarship.org/uc/item/qt7rb777w2
http://dx.doi.org/10.1038/pr.2015.192
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26466080&dopt=Abstract
https://www.jmir.org/2022/5/e35371/
http://dx.doi.org/10.2196/35371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35612886&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2514-6645(24)01059-2
https://linkinghub.elsevier.com/retrieve/pii/S2514-6645(24)01059-2
http://dx.doi.org/10.7861/futurehosp.6-2-94
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31363513&dopt=Abstract
https://www.tandfonline.com/doi/10.3402/ijch.v71i0.18543?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://www.tandfonline.com/doi/10.3402/ijch.v71i0.18543?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.3402/ijch.v71i0.18543
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22765934&dopt=Abstract
https://www.jmir.org/2022/3/e34144/
http://dx.doi.org/10.2196/34144
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35311682&dopt=Abstract
http://dx.doi.org/10.1146/annurev-publhealth-032315-021507
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26735432&dopt=Abstract
http://dx.doi.org/10.1016/s0140-6736(18)31668-4
https://www.gsma.com/solutions-and-impact/connectivity-for-good/mobile-economy/wp-content/uploads/2023/03/270223-The-Mobile-Economy-2023.pdf
https://www.gsma.com/solutions-and-impact/connectivity-for-good/mobile-economy/wp-content/uploads/2023/03/270223-The-Mobile-Economy-2023.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Syllaet a

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

Latulippe K, Hamel C, Giroux D. Social health inequalities and eHealth: aliterature review with qualitative synthesis of
theoretical and empirical studies. JMed Internet Res. 2017;19(4):e136. [FREE Full text] [doi: 10.2196/jmir.6731] [Medline:
28450271]

Norman CD, Skinner HA. eHealth literacy: essential skillsfor consumer health in a networked world. J Med Internet Res.
2006;8(2):€9. [FREE Full text] [doi: 10.2196/jmir.8.2.€9] [Medline: 16867972]

Watts G. COVID-19 and the digital dividein the UK. Lancet Digit Health. 2020;2(8):e395-e396. [doi:
10.1016/s2589-7500(20)30169-2]

van de Vijver S, Tensen P, Asiki G, Requena-Méndez A, Heidenrijk M, Stronks K, et a. Digital health for al: how digital
health could reduce inequality and increase universal health coverage. Digit Health. 2023;9:20552076231185434. [FREE
Full text] [doi: 10.1177/20552076231185434] [Medline: 37434727]

Schiinemann HJ, Moja L. Reviews: rapid! rapid! rapid! ...and systematic. Syst Rev. 2015;4(1):4. [FREE Full text] [doi:
10.1186/2046-4053-4-4] [Medline: 25589399]

Eriksen MB, Frandsen TF. The impact of patient, intervention, comparison, outcome (PICO) as a search strategy tool on
literature search quality: a systematic review. JMed Libr Assoc. 2018;106(4):420-431. [FREE Full text] [doi:
10.5195/jmla.2018.345] [Medline: 30271283]

SharmaR, Gulati S, Kaur A, Sinhababu A, Chakravarty R. Research discovery and visualization using research rabbit: a
use case of Al inlibraries. COLLNET J Scientometrics Inf Manag. 2022;16(2):215-237. [doi:
10.1080/09737766.2022.2106167]

Rathinasabapathy G, Swetha R, Veeranjaneyulu K. Emerging artificial intelligence tools useful for researchers, scientists
and librarians. Indian Journal of Information Library & Society. 2023;36(3-4):163-172. [FREE Full text]

Universal health coverage. World Health Organization. 2023. URL: https://www.who.int/health-topics/
universal-health-coverage [accessed 2024-03-19]

Azubuike MC, Ehiri J. Health information systems in devel oping countries: benefits, problems, and prospects. JR Soc
Promot Health. 1999;119(3):180-184. [doi: 10.1177/146642409911900309] [Medline: 10518358]

BraaJ, Monteiro E, Sahay S. Networks of action: sustainable health information systems across devel oping countries. MIS
Q. 2004;28(3):337-362. [doi: 10.2307/25148643]

Kimaro HC, Nhampossa JL. The challenges of sustainability of health information systems in developing countries:
comparative case studies of Mozambique and Tanzania. ECIS 2004 Proceedings. 91. 2004. URL : https://aisel .aisnet.org/
€Cis2004/91/ [accessed 2004-03-22]

Simba DO, Mwangu M. Application of ICT in strengthening health information systemsin developing countriesin the
wake of globalisation. Afr Health Sci. Dec 2004;4(3):194-198. [FREE Full text] [Medline: 15687075]

Braa J, Hanseth O, Heywood A, Mohammed W, Shaw V. Developing health information systemsin developing countries:
the flexible standards strategy. MIS Q. 2007;31(2):381-402. [doi: 10.2307/25148796]

Krickeberg K. Principles of health information systems in devel oping countries. Health Inf Manag. 2007;36(3):8-20. [doi:
10.1177/183335830703600303] [Medline: 18195412]

Weibel D, Schelling E, Bonfoh B, Utzinger J, Hattendorf J, Abdoulaye M, et al. Demographic and health surveillance of
mobile pastoralistsin Chad: integration of biometric fingerprint identification into a geographical information system.
Geospat Health. 2008;3(1):113-124. [doi: 10.4081/gh.2008.237] [Medline: 19021114]

Nicholas 10. Designing e-education supports in e-health based systems. Turkish Online Journal of Distance Education.
2008;9(3):130-137. [FREE Full text]

Asangans |, Braa K. The emergence of mobile-supported national health information systems in devel oping countries.
Stud Health Technol Inform. 2010:540-544. [doi: 10.3233/978-1-60750-588-4-540]

Blaya JA, Fraser HS, Holt B. E-health technologies show promise in devel oping countries. Health Aff (Millwood).
2010;29(2):244-251. [doi: 10.1377/hlthaff.2009.0894] [Medline: 20348068]

Nguyen T, Nyella E. Health information systems implementation in developing countries: a translation process. MCIS
2010 Proceedings. 63. 2010. URL: https://aisel.ai snet.org/mcis2010/63/ [accessed 2025-04-12]

Moodley D, Pillay AW, Seebregts CJ. Position paper: researching and devel oping open architectures for national health
information systems in developing African countries. In: Liu Z, Wassyng A, editors. Foundations of Health Informatics
Engineering and Systems. Lecture Notes in Computer Science. Berlin, Heidelberg. Springer; 2012:129-139.

Soar J, Gow J, Caniogo V. Sustainability of health information systems in developing countries: the case of Fiji. Health
Inf Manag. 2012;41(3):13-19. [doi: 10.1177/183335831204100302] [Medline: 23087079]

Mudaly T, Moodley D, Pillay A, Seebregts CJ. Architectural frameworksfor devel oping national health information systems
in low and middle income countries. 2013. Presented at: Proceedings of the First International Conference on Enterprise
Systems: ES 2013; 2013 November 8; Cape Town, South Africa. [doi: 10.1109/es.2013.6690083]

Hall CS, Fottrell E, Wilkinson S, Byass P. Assessing the impact of mHealth interventions in low- and middle-income
countries--what has been shown to work? Glob Health Action. 2014;7(1):25606. [ FREE Full text] [doi: 10.3402/gha.v7.25606]
[Medline: 25361730]

O'Connor Y, Hardy V, Heavin C, Gallagher J, O'Donoghue J. Supporting L1FE: Mobile health application for classifying,
treating and monitoring disease outbreaks of sick children in developing countries. In: Donnellan B, Helfert M, Kenneally

https://www.jmir.org/2025/1/e59042 JMed Internet Res 2025 | vol. 27 | €59042 | p. 16

(page number not for citation purposes)


https://www.jmir.org/2017/4/e136/
http://dx.doi.org/10.2196/jmir.6731
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28450271&dopt=Abstract
https://www.jmir.org/2006/2/e9/
http://dx.doi.org/10.2196/jmir.8.2.e9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16867972&dopt=Abstract
http://dx.doi.org/10.1016/s2589-7500(20)30169-2
https://journals.sagepub.com/doi/10.1177/20552076231185434?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://journals.sagepub.com/doi/10.1177/20552076231185434?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/20552076231185434
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37434727&dopt=Abstract
https://air.unimi.it/handle/2434/273021
http://dx.doi.org/10.1186/2046-4053-4-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25589399&dopt=Abstract
https://europepmc.org/abstract/MED/30271283
http://dx.doi.org/10.5195/jmla.2018.345
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30271283&dopt=Abstract
http://dx.doi.org/10.1080/09737766.2022.2106167
https://www.researchgate.net/profile/G-Rathinasabapathy/publication/374631928_Emerging_Artificial_Intelligence_Tools_Useful_for_Researchers_Scientists_and_Librarians/links/6527cca982fd2a6bab88e409/Emerging-Artificial-Intelligence-Tools-Useful-for-Researchers-Scientists-and-Librarians.pdf
https://www.who.int/health-topics/universal-health-coverage
https://www.who.int/health-topics/universal-health-coverage
http://dx.doi.org/10.1177/146642409911900309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10518358&dopt=Abstract
http://dx.doi.org/10.2307/25148643
https://aisel.aisnet.org/ecis2004/91/
https://aisel.aisnet.org/ecis2004/91/
https://europepmc.org/abstract/MED/15687075
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15687075&dopt=Abstract
http://dx.doi.org/10.2307/25148796
http://dx.doi.org/10.1177/183335830703600303
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18195412&dopt=Abstract
http://dx.doi.org/10.4081/gh.2008.237
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19021114&dopt=Abstract
https://dergipark.org.tr/en/pub/tojde/issue/16917/176523
http://dx.doi.org/10.3233/978-1-60750-588-4-540
http://dx.doi.org/10.1377/hlthaff.2009.0894
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20348068&dopt=Abstract
https://aisel.aisnet.org/mcis2010/63/
http://dx.doi.org/10.1177/183335831204100302
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23087079&dopt=Abstract
http://dx.doi.org/10.1109/es.2013.6690083
https://www.tandfonline.com/doi/10.3402/gha.v7.25606?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.3402/gha.v7.25606
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25361730&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Syllaet a

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

J, VanderMeer D, Rothenberger M, Winter R, editors. New Horizonsin Design Science: Broadening the Research Agenda.
Lecture Notes in Computer Science. Cham. Springer; 2015:366-370.

IshijimaH, Mapunda M, Mndeme M, Sukums F, Mlay VS. Challenges and opportunities for effective adoption of HRH
information systems in developing countries: national rollout of HRHIS and T11S in Tanzania. Hum Resour Health.
2015;13(1):48. [FREE Full text] [doi: 10.1186/s12960-015-0043-1] [Medline: 26077600]

Gebre-Mariam M, Fruijtier E. Countering the “dam effect”: the case for architecture and governance in devel oping country
health information systems. Inf Technol Dev. 2017;24(2):333-358. [doi: 10.1080/02681102.2016.1214308]

Eze E, Gleasure R, Heavin C. Mobile health solutions in developing countries: a stakeholder perspective. Health Syst
(Basingstoke). 2018;9(3):179-201. [FREE Full text] [doi: 10.1080/20476965.2018.1457134] [Medline: 32939258]
Mbelwa JT, Kimaro HC, Mussa B. Acceptability use of mobile health applicationsin health information systems: a case
of el DSRDHI S2 touch mobile applicationsin Tanzania. In: Nielsen P, Kimaro HC, editors. Information and Communication
Technologies for Development Strengthening Southern-Driven Cooperation as a Catalyst for ICT4D. |FIP Advancesin
Information and Communication Technology. Cham. Springer; 2019.

Gebre-Mariam M, Bygstad B. Digitalization mechanisms of health management information systemsin devel oping countries.
Inf Organ. 2019;29(1):1-22. [FREE Full text] [doi: 10.1016/.infoandorg.2018.12.002]

MuingaN, Magare S, Monda J, English M, Fraser H, Powell J, et al. Digital health systems in kenyan public hospitals: a
mixed-methods survey. BMC Med Inform Decis Mak. 2020;20(1):2. [FREE Full text] [doi: 10.1186/s12911-019-1005-7]
[Medline: 31906932]

Walsham G. Health information systemsin devel oping countries: some reflections on information for action. Inf Technol
Dev. 2019;26(1):194-200. [doi: 10.1080/02681102.2019.1586632]

Hoque MR, Rahman M S, Nipa NJ, Hasan MR. Mobile health interventions in devel oping countries: a systematic review.
Health Informatics J. 2020;26(4):2792-2810. [FREE Full text] [doi: 10.1177/1460458220937102] [Medline: 32691659]
McCool J, Dobson R, MuingaN, Paton C, Pagliari C, Agawal S, et al. Factorsinfluencing the sustainability of digital health
interventions in low-resource settings: lessons from five countries. J Glob Health. 2020;10(2):020396. [FREE Full text]
[doi: 10.7189/jogh.10.020396] [Medline: 33274059]

Kipruto H, Muneene D, Droti B, Jepchumba V, Okeibunor CJ, Nabyonga-Orem J, et al. Use of digital health interventions
in Sub-Saharan Africafor health systems strengthening over the last 10 years: a scoping review protocol. Front Digit Health.
2022;4:874251. [FREE Full text] [doi: 10.3389/fdgth.2022.874251] [Medline: 35601887]

Al-Kahtani N, Alruwaie S, Al-Zahrani BM, Abumadini RA, Aljaafary A, Hariri B, et a. Digital health transformation in
Saudi Arabia: across-sectional analysis using healthcare information and management systems society' digital health
indicators. Digit Health. 2022;8:20552076221117742. [FREE Full text] [doi: 10.1177/20552076221117742] [Medline:
35959196]

KiluaZs, DidaMA, Nyambo DN. Mabile-based vaccine registry to improve collection and compl eteness of maternal
immunization data. Int JAdv Comput Sci Appl. 2022;13(3). [doi: 10.14569/ijacsa.2022.0130308]

Hui CY, AbdullaA, Ahmed Z, Goel H, Monsur Habib GM, Teck Hock T, et al. Mapping national information and
communication technology (ICT) infrastructure to the requirements of potential digital health interventionsin low- and
middle-income countries. JGlob Health. 2022;12:04094. [ FREE Full text] [doi: 10.7189/jogh.12.04094] [Medline: 36579436]
Sumarsono S, Sakkinah IS, Permanasari AE, Pranggono B. Development of a mobile health infrastructure for
non-communicabl e diseases using design science research method: a case study. J Ambient Intell Human Comput.
2022;14(9):12563-12574. [doi: 10.1007/s12652-022-04322-w]

Nguyen TN. Devel oping health information systems in developing countries: lessons learnt from alongitudinal action
research study in Vietnam. E J Info Sys Dev Countries. 2023;89(5):€12268. [doi: 10.1002/isd2.12268]

Thomas V, Kalidindi B, Waghmare A, Bhatia A, Rgj T, Balsari S. The vinyasatool for mHealth solutions: supporting
human-centered design in nascent digital health ecosystems. IMIR Form Res. 2023;7:e45250. [FREE Full text] [doi:
10.2196/45250] [Medline: 37607881]

De P, Pradhan MR. Effectiveness of mobile technology and utilization of maternal and neonatal healthcare in low and
middle-income countries (LMICs): a systematic review. BMC Womens Health. 2023;23(1):664. [FREE Full text] [doi:
10.1186/s12905-023-02825-y] [Medline: 38082424]

Alfian SD, Insani WN, Puspitasari IM, Wawruch M, Abdulah R. Effectiveness and process evaluation of using digital
health technologies in pharmaceutical care in low- and middle-income countries: a systematic review of quantitative and
qualitative studies. Telemed J E Health. 2023;29(9):1289-1303. [doi: 10.1089/tm;j.2022.0406] [Medline: 36749170]
Camacho-Leon G, Faytong-Haro M, CarreraK, Molero M, Melean F, Reyes Y, et al. A narrative review of telemedicine
in latin America during the COVID-19 Pandemic. Healthcare (Basel). 2022;10(8):1361. [FREE Full text] [doi:
10.3390/healthcare10081361] [Medline: 35893183]

Rodrigues RJ, Risk A. eHealth in Latin America and the Caribbean: development and policy issues. JMed Internet Res.
2003;5(1):e4. [FREE Full text] [doi: 10.2196/jmir.5.1.e4] [Medline: 12746209]

Mondejar R, Chu CW, Gogatz A. The effects of COVID-19 on digitalization in Southeast Asia: acrisiswithin acrisis.
Asia Global Papers. 2021;(4). [FREE Full text]

https://www.jmir.org/2025/1/e59042 JMed Internet Res 2025 | vol. 27 | €59042 | p. 17

(page number not for citation purposes)


https://human-resources-health.biomedcentral.com/articles/10.1186/s12960-015-0043-1
http://dx.doi.org/10.1186/s12960-015-0043-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26077600&dopt=Abstract
http://dx.doi.org/10.1080/02681102.2016.1214808
https://www.tandfonline.com/doi/10.1080/20476965.2018.1457134?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1080/20476965.2018.1457134
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32939258&dopt=Abstract
https://www.sciencedirect.com/science/article/abs/pii/S1471772717300933
http://dx.doi.org/10.1016/j.infoandorg.2018.12.002
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-019-1005-7
http://dx.doi.org/10.1186/s12911-019-1005-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31906932&dopt=Abstract
http://dx.doi.org/10.1080/02681102.2019.1586632
https://journals.sagepub.com/doi/abs/10.1177/1460458220937102?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1460458220937102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32691659&dopt=Abstract
https://europepmc.org/abstract/MED/33274059
http://dx.doi.org/10.7189/jogh.10.020396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33274059&dopt=Abstract
https://europepmc.org/abstract/MED/35601887
http://dx.doi.org/10.3389/fdgth.2022.874251
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35601887&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/20552076221117742?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/20552076221117742
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35959196&dopt=Abstract
http://dx.doi.org/10.14569/ijacsa.2022.0130308
https://europepmc.org/abstract/MED/36579436
http://dx.doi.org/10.7189/jogh.12.04094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36579436&dopt=Abstract
http://dx.doi.org/10.1007/s12652-022-04322-w
http://dx.doi.org/10.1002/isd2.12268
https://formative.jmir.org/2023//e45250/
http://dx.doi.org/10.2196/45250
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37607881&dopt=Abstract
https://bmcwomenshealth.biomedcentral.com/articles/10.1186/s12905-023-02825-y
http://dx.doi.org/10.1186/s12905-023-02825-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38082424&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2022.0406
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36749170&dopt=Abstract
https://www.mdpi.com/resolver?pii=healthcare10081361
http://dx.doi.org/10.3390/healthcare10081361
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35893183&dopt=Abstract
https://www.jmir.org/2003/1/e4/
http://dx.doi.org/10.2196/jmir.5.1.e4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12746209&dopt=Abstract
https://www.asiaglobalinstitute.hku.hk/storage/app/media/AsiaGlobal%20Papers/the-effects-of-covid-19-on-digitalization-in-southeast-asia-a-crisis-within-a-crisis.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Syllaet a

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Oleribe OO, Momoh J, Uzochukwu BS, MbofanaF, Adebiyi A, BarberaT, et a. Identifying key challengesfacing healthcare
systemsin Africa And potential solutions. Int JGen Med. 2019;VVolume 12:395-403. [doi: 10.2147/ijgm.s223882]
Azevedo MJ. The state of health system(s) in Africa: challenges and opportunities. In: Historical perspectives on the state
of health and health systemsin Africa, volumell. African Historiesand Modernities. Cham. Palgrave Macmillan; 2017:1-73.
Dash S, Shakyawar SK, SharmaM, Kaushik S. Big datain healthcare: management, analysis and future prospects. J Big
Data. 2019;6(1):1-25. [doi: 10.1186/s40537-019-0217-0]

Kruk ME, Gage AD, Arsenault C, Jordan K, LeslieHH, Roder-DeWan S, et al. High-quality health systemsin the sustainable
development goals era: time for arevolution. Lancet Glob Health. 2018;6(11):€1196-e1252. [doi:
10.1016/s2214-109x(18)30386-3]

Abubakar I, Dalglish SL, Angell B, Sanuade O, Abimbola S, Adamu AL, et al. The Lancet Nigeria Commission: investing
in health and the future of the nation. Lancet. 2022;399(10330):1155-1200. [FREE Full text] [doi:
10.1016/S0140-6736(21)02488-0] [Medline: 35303470]

Chukwudozie A. Inequalitiesin health: the role of health insurance in Nigeria. J Public Health Afr. 2015;6(1):512. [FREE
Full text] [doi: 10.4081/jphia.2015.512] [Medline: 28299138]

Coombs NC, Campbell DG, Caringi J. A qualitative study of rural healthcare providers views of social, cultural, and
programmatic barriers to healthcare access. BMC Health Serv Res. 2022;22(1):438. [FREE Full text] [doi:
10.1186/s12913-022-07829-2] [Medline: 35366860]

Qoseem 1O, Okesanya OJ, Olaleke NO, Ukoaka BM, Amisu BO, Ogaya JB, et a. Digital health and health equity: how
digital health can address healthcare disparities and improve access to quality care in Africa. Health Promot Perspect.
2024;14(1):3-8. [FREE Full text] [doi: 10.34172/hpp.42822] [Medline: 38623352]

Senbekov M, Saliev T, BukeyevaZ, Almabayeva A, ZhanaliyevaM, AitenovaN, et al. Therecent progress and applications
of digital technologiesin healthcare: areview. Int J Telemed Appl. 2020;2020:8830200. [FREE Full text] [doi:
10.1155/2020/8830200] [Medline: 33343657]

Hawkins SS. Telehealth in the prenatal and postpartum periods. J Obstet Gynecol Neonatal Nurs. 2023;52(4):264-275.
[FREE Full text] [doi: 10.1016/j.jogn.2023.05.113] [Medline: 37302795]

Kornelsen J, Lin S, Williams K, Skinner T, Ebert S. System interventions to support rural access to maternity care: an
analysis of the rural surgical obstetrical networks program. BMC Pregnancy Childbirth. 2023;23(1):621. [FREE Full text]
[doi: 10.1186/s12884-023-05898-7] [Medline: 37644407]

Hayes AM, Bulat J. Disabilitiesinclusive education systems and policies guidefor low-and middle-income countries. North
Carolina. RTI press; 2017.

Abbreviations

Al: artificial intelligence

EHR: electronic health record

HISP: Health Information System Program

LMIC: Low- and Middle-Income Country

mHealth: mobile health

PICO: Population, Intervention, Comparison, and Outcome

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
UHC: universal health coverage

Edited by G Eysenbach; submitted 31.03.24; peer-reviewed by N Mor, T Tigest, M Kalla; comments to author 21.08.24; revised
version received 30.09.24; accepted 25.11.24; published 29.05.25

Please cite as:

Sylla B, Ismaila O, Diallo G

25 Years of Digital Health Toward Universal Health Coverage in Low- and Middle-Income Countries: Rapid Systematic Review
J Med Internet Res 2025;27:€59042

URL: https.//www.jmir.org/2025/1/e59042

doi: 10.2196/59042

PMID:

©Bry Sylla, Ouedraogo Ismaila, Gayo Diallo. Originaly published in the Journal of Medical Internet Research
(https://www.jmir.org), 29.05.2025. Thisisan open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly

https://www.jmir.org/2025/1/e59042 JMed Internet Res 2025 | vol. 27 | €59042 | p. 18

(page number not for citation purposes)


http://dx.doi.org/10.2147/ijgm.s223882
http://dx.doi.org/10.1186/s40537-019-0217-0
http://dx.doi.org/10.1016/s2214-109x(18)30386-3
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(21)02488-0
http://dx.doi.org/10.1016/S0140-6736(21)02488-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35303470&dopt=Abstract
https://europepmc.org/abstract/MED/28299138
https://europepmc.org/abstract/MED/28299138
http://dx.doi.org/10.4081/jphia.2015.512
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28299138&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-022-07829-2
http://dx.doi.org/10.1186/s12913-022-07829-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35366860&dopt=Abstract
https://europepmc.org/abstract/MED/38623352
http://dx.doi.org/10.34172/hpp.42822
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38623352&dopt=Abstract
https://doi.org/10.1155/2020/8830200
http://dx.doi.org/10.1155/2020/8830200
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33343657&dopt=Abstract
https://europepmc.org/abstract/MED/37302795
http://dx.doi.org/10.1016/j.jogn.2023.05.113
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37302795&dopt=Abstract
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-023-05898-7
http://dx.doi.org/10.1186/s12884-023-05898-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37644407&dopt=Abstract
https://www.jmir.org/2025/1/e59042
http://dx.doi.org/10.2196/59042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Syllaet a

cited. The complete bibliographic information, alink to the original publication on https://www.jmir.org/, aswell asthis copyright
and license information must be included.

https://www.jmir.org/2025/1/e59042 JMed Internet Res 2025 | vol. 27 | €59042 | p. 19
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

