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ABSTRACT

Gestational diabetes mellitus (GDM) presents a significant public health challenge in Nigeria, with prevalence
rates ranging from 38.8% to 18.9%. The condition poses serious risks for both maternal and neonatal health,
necessitating effective management strategies. However, the Nigerian healthcare landscape is characterized by
limited access to healthcare facilities, a shortage of trained professionals, and cultural barriers that hinder
diagnosis, treatment, and long-term care. In response, technological innovations such as mobile health (mHealth)
applications, telemedicine, continuous glucose monitoring (CGM) systems, and artificial intelligence (Al) are
emerging as promising tools to enhance GDM management. These technologies offer novel solutions for
improving patient education, facilitating self-monitoring, and ensuring continuous communication between
patients and healthcare providers, particularly in remote or underserved areas. Despite their potential, several
challenges impede the widespread adoption of these technologies in Nigeria. Infrastructure limitations, high costs,
lack of healthcare workforce training, and cultural resistance are significant barriers. Addressing these issues
requires a multifaceted approach, including public-private partnerships, investments in infrastructure, and
community engagement. By integrating these innovations into the national healthcare system and fostering
collaboration among government entities, private organizations, and non-governmental bodies, Nigeria can
improve access to quality care and reduce the long-term burden of diabetes. Looking forward, there is a critical
need for continued research and development (R&D) tailored to the Nigerian context. Investing in local R&D can
lead to the creation of affordable and culturally appropriate solutions that ensure the benefits of technological
innovations in GDM management reach the most vulnerable populations. By leveraging these advancements,
Nigeria has the opportunity to significantly enhance maternal and neonatal health outcomes and strengthen
overall healthcare delivery for pregnant women across the country.
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INTRODUCTION

Gestational diabetes mellitus (GDM) represents a barriers that can hinder diagnosis, treatment, and
growing public health challenge globally, with long-term care [27].

significant implications for maternal and neonatal In recent years, technological innovations have
health. In Nigeria, the prevalence of GDM is emerged as a promising avenue to enhance the
estimated to range from 3.3% to 13.9%, reflecting a management of GDM in Nigeria. Mobile health
substantial burden on the healthcare system [17. (mHealth) applications, telemedicine, continuous
Women diagnosed with GDM face increased risks of glucose monitoring (CGM) systems, and artificial
developing type 2 diabetes later in life, while their intelligence (AI) are revolutionizing how healthcare
offspring are also at higher risk for metabolic is delivered, particularly in remote or underserved
disorders. The effective management of GDM is areas [37]. These technologies offer new ways to
crucial to mitigating these risks, yet the Nigerian improve patient education, facilitate self-monitoring,
healthcare landscape is fraught with challenges, and ensure continuous communication between
including limited access to healthcare facilities, a patients and healthcare providers [4]. For instance,
shortage of trained professionals, and cultural mHealth applications can enable pregnant women to
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monitor their blood glucose levels in real-time,
receive timely advice, and adhere to treatment plans,
even in regions with limited access to healthcare
facilities. Similarly, Al-driven tools can analyze
patient data to predict risks and tailor treatment
strategies, offering a personalized approach to GDM
management [5].

Despite the potential of these innovations, several
challenges hinder their widespread adoption in
Nigeria.  Infrastructure limitations, such as
unreliable internet connectivity and electricity
supply, particularly in rural areas, pose significant
barriers [67]. The high cost of advanced technologies
also limits accessibility for many Nigerians,
exacerbating  existing  healthcare inequalities.
Furthermore, there is a need for healthcare
workforce training to ensure that these technologies
are used effectively. Cultural beliefs and societal
norms may also influence the acceptance of digital
health tools, requiring targeted awareness and
education efforts [77].

Addressing these challenges is essential to fully
realize the benefits of technological innovations in
GDM management. Public-private partnerships,
investments in infrastructure, and the integration of
these technologies into the national healthcare
system can play a pivotal role in overcoming
barriers and expanding access to quality care [87].
By leveraging these innovations, Nigeria has the
potential to improve health outcomes for pregnant
women and their children, reducing the long-term
burden of diabetes and enhancing overall maternal
and neonatal health.

Prevalence and Impact of Gestational Diabetes
in Nigeria

GDM affects an estimated 8-10% of pregnancies
globally, with varying prevalence depending on the
population studied. In Nigeria, studies suggest that
the prevalence of GDM is between 3.3% and 13.9%.
The condition poses significant risks for both
maternal and neonatal health, including an increased
likelihood of developing type 2 diabetes later in life
for both mother and child [97.

The management of GDM in Nigeria is challenged
by several factors, including limited access to
healthcare facilities, a shortage of trained healthcare
professionals, and cultural beliefs that may hinder
effective management [10]. These challenges
underscore the need for innovative approaches that
can bridge the gap between healthcare providers and
patients, ensuring timely diagnosis, monitoring, and
treatment.
Technological
Management
Mobile Health (mHealth) applications, such as GDM
Care and SMS-based interventions, are being used to

GDM

Innovations in

This is an Open Access

6

article distributed under the terms

Nyiramana, 2024
enhance medical and public health practices in
Nigeria [117]. These applications facilitate patient
education, self-monitoring of blood glucose levels,
and communication with healthcare providers. In
Nigeria, mHealth applications can improve glycemic
control, adherence to treatment plans, and patient-
provider communication [127]. Telemedicine, on the
other hand, employs telecommunication
technologies to provide remote clinical healthcare,
particularly for managing GDM in remote or
underserved areas with limited access to specialist
care. Examples include teleconsultations and remote
monitoring of blood glucose levels, weight, and
other wvital signs [187]. Continuous Glucose
Monitoring (CGM) systems provide continuous
glucose readings through a sensor placed under the
skin, which can alert patients to hyperglycemia or
hypoglycemia for timely interventions. Some
tertiary healthcare centers are incorporating CGM
into their GDM management protocols, particularly
for high-risk pregnancies. Certain CGM systems can
be paired with mobile apps, allowing patients to
monitor their glucose levels on their smartphones
and share data with healthcare providers. Al and
Machine Learning (ML) are increasingly applied in
healthcare to analyze large datasets, predict
outcomes, and aid clinical decision-making. In GDM
management, these technologies can identify at-risk
patients, optimize treatment plans, and personalize
care [147]. Examples in Nigeria include predictive
modeling and Al-driven decision support systems.
MHealth applications, telemedicine, CGM systems,
Al and ML, and Al and ML can transform GDM
management by  enabling early  detection,
personalized treatment, and better patient outcomes.
Successful implementation in Nigeria will depend on
investment in technological infrastructure and
training [157].

Challenges to the Adoption of Technological
Innovations

Nigeria faces several challenges in implementing
technological innovations in GDM management.
Infrastructure and connectivity are significant
barriers, particularly in rural areas, which hinder the
effective  implementation  of  digital  health
technologies such as mHealth applications and
telemedicine [167]. Limited access to reliable
internet, electricity, and mobile networks is a
significant barrier, especially for rural areas where
the need for these innovations is greatest due to a
lack of healthcare facilities and specialists. The
digital divide also exacerbates health inequalities, as
urban residents with better infrastructure enjoy
greater access to these technologies [17]. To
address these challenges, investment in
infrastructure, such as expanding internet and
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mobile network coverage, improving electricity
supply, and developing robust telecommunication
systems in underserved areas, could play a crucial
role in bridging the infrastructure gap. Public-
private partnerships and government initiatives
focused on rural development could play a crucial
role in bridging the infrastructure gap. Cost and
affordability are another significant barrier to the
widespread adoption of advanced technological
innovations in Nigeria. Many of these technologies
are expensive, making them inaccessible to a large
portion of the population [187. This creates a
disparity in healthcare access and outcomes, with
wealthier individuals benefiting from advanced care
while others are left behind. To make these
technologies more accessible, there needs to be a
focus on reducing costs through subsidies, local
manufacturing, and economies of scale. Government
and non-governmental organizations could explore
funding models that make these technologies more
affordable for low-income patients. Healthcare
workforce training is essential for the successful
implementation of technological innovations in
GDM management [197]. A lack of proper training
can lead to underutilization or improper use of new
technologies, negating their potential benefits.
Implementing comprehensive training programs
that focus on both the technical and clinical aspects
of new technologies is essential [207]. Collaboration
with international organizations and tech companies
could also help develop relevant training materials
and certification programs. Cultural and societal
factors can significantly influence the acceptance and
utilization of technological innovations. In Nigeria,
some patients may be hesitant to use mHealth
applications, telemedicine, or other digital health
tools due to concerns about privacy, data security, or
unfamiliarity with the technology. Addressing
cultural and societal barriers through awareness
campaigns and educational initiatives can help
mitigate concerns and build trust [217]. Regulatory
and ethical considerations are also crucial for the
successful integration of new technologies into
healthcare. Clear guidelines and regulations
governing the use of digital health technologies in
GDM management are necessary to ensure the
safety, efficacy, and protection of patient data [227].

Opportunities for Future Advancements

Public-private partnerships (PPPs) are collaborative
arrangements between government entities and
private sector organizations that drive the adoption
of technological innovations in gestational diabetes
management (GDM) [237. These partnerships can
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help overcome challenges related to cost,
infrastructure, and healthcare workforce training.
Governments can leverage private sector innovation
and efficiency through PPPs, while private
companies can benefit from government support,
such as subsidies, regulatory approvals, and access to
public health data. To maximize the potential of
PPPs, clear frameworks should be established that
outline the roles and responsibilities of each partner.
Incentivizing private companies through tax breaks
or grants can encourage innovation and investment
in GDM management technologies [247. Engaging
non-governmental organizations (NGOs) in these
partnerships can ensure that vulnerable populations,
particularly those in rural areas, are not left behind.
Integrating technological innovations into Nigeria's
national health system is crucial for enhancing the
scale and effectiveness of GDM management [25].
By embedding digital health tools such as mHealth
applications and telemedicine platforms into existing
maternal health programs, the healthcare system can
provide more comprehensive and continuous care to
pregnant women. National health policies should
include provisions for the adoption and scaling of
digital health technologies, creating interoperability
standards, training healthcare workers on the use of
these technologies, and ensuring that digital health
tools are available in local languages [267].
Community engagement and education are key to
increasing the acceptance and utilization of
technological innovations in GDM management. By
involving communities in the process and educating
them about the benefits of these technologies,
healthcare providers can overcome cultural and
societal barriers that may hinder adoption [277].
Community health workers can play a pivotal role in
promoting digital health tools like mHealth
applications and telemedicine services, demystifying
these technologies, addressing concerns about
privacy and data security, and providing hands-on
support for using these tools. Investing in research
and development (R&D) is critical to advancing the
use of technological innovations in GDM
management. Local research can lead to the
development of solutions tailored to the unique
challenges and needs of the Nigerian population
[287]. By focusing on R&D, Nigerian researchers
and institutions can contribute to the global
knowledge base on GDM management while
developing homegrown technologies and strategies
that are more accessible and affordable for the local
population.

CONCLUSION

The integration of technological innovations into
the management of gestational diabetes mellitus

(GDM) in Nigeria presents a transformative
opportunity to address the existing challenges
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within the healthcare system. Technologies such as
mobile health (mHealth) applications, telemedicine,
continuous glucose monitoring (CGM) systems, and
artificial intelligence (AI) offer promising avenues
for enhancing patient education, improving glycemic
control, and facilitating continuous communication
between patients and healthcare providers. These
tools are particularly valuable in overcoming the
geographical, infrastructural, and economic barriers
that limit access to quality healthcare in many parts
of Nigeria.

However, the widespread adoption of these
innovations is contingent upon addressing key
challenges such as infrastructure limitations, cost
and affordability, healthcare workforce training, and
cultural acceptance. The successful implementation
of these technologies requires a multi-faceted
approach involving public-private partnerships,
investments in infrastructure, targeted training
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programs, and community engagement. By fostering
collaboration among government entities, private
sector organizations, and non—governmental
organizations, Nigeria can create a supportive
environment for the integration of digital health
technologies into the national healthcare system.
Looking ahead, there is significant potential for
future advancements through continued research
and development tailored to the Nigerian context.
By investing in local R&D, Nigeria can develop
homegrown solutions that are both affordable and
culturally appropriate, ensuring that technological
innovations in GDM management reach the most
vulnerable populations. Ultimately, by leveraging
these innovations, Nigeria has the opportunity to
significantly improve maternal and neonatal health
outcomes, reduce the long-term burden of diabetes,
and enhance overall healthcare delivery for pregnant
women across the country.
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