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Abstract 
_________________________________________________________________________________________________________________ 

Mother-to-child transmission (MTCT) of HIV remains a significant challenge in low-income nations, 
where limited resources and healthcare infrastructure complicate the implementation of effective 
prevention strategies. This review explores affordable solutions for reducing MTCT, focusing on key 
interventions such as early HIV diagnosis, simplified antiretroviral therapy (ART), and breastfeeding 
management. We highlight the importance of cost-effective diagnostic tools, ART regimens, and 
community-based approaches that can be scaled in resource-constrained settings. Despite 
challenges, affordable interventions have proven to significantly reduce transmission rates and 
improve maternal and child health outcomes. The review emphasizes the critical role of early 
diagnosis and point-of-care testing in identifying HIV-positive mothers early in pregnancy, enabling 
timely access to ART. Simplified ART regimens, including fixed-dose combinations, offer an 
affordable and effective way to reduce viral load and prevent transmission during pregnancy and 
childbirth. Furthermore, managing breastfeeding through ART and safe feeding practices is essential 
to mitigate risks during the postpartum period, where transmission is often most likely. 
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Introduction 

Mother-to-child transmission (MTCT) of HIV is a leading 
cause of pediatric HIV infections worldwide, and it 
continues to pose a significant public health challenge, 
particularly in low-income nations. According to the 
World Health Organization (WHO), MTCT accounts for 
the majority of new HIV infections in children, with the 
highest burden observed in sub-Saharan Africa. The 
transmission can occur during pregnancy, childbirth, or 
breastfeeding, and without appropriate interventions, 
the risk of transmission is high. However, effective 
strategies exist to significantly reduce the transmission 
of HIV from mother to child, including antiretroviral 
therapy (ART), safe infant feeding practices, and early 
diagnosis. In low-resource settings, where healthcare 
infrastructure and resources are often limited, 
affordable solutions that can be implemented at scale 
are crucial to reducing the rates of MTCT and ensuring 
better health outcomes for both mothers and their 
children.1-3 Although substantial progress has been 
made in reducing MTCT globally, many low-income 
nations continue to face significant challenges. Access to 
timely HIV testing, ART, and healthcare services 
remains limited, particularly in rural or underserved 
areas. In addition, cultural stigma and misinformation 
about HIV and its transmission contribute to reluctance 

among pregnant women to seek testing and treatment. 
Despite these challenges, effective and affordable 
interventions have been demonstrated to reduce MTCT 
rates in resource-constrained settings. These include 
simplified ART regimens, point-of-care HIV testing, and 
community-based outreach programs. By focusing on 
cost-effective solutions, low-income nations can make 
significant strides toward eliminating pediatric HIV 
infections and improving maternal health.4-5 

The prevention of MTCT relies on a multifaceted 
approach that combines medical, behavioral, and 
community-level interventions. Antiretroviral therapy 
(ART) for pregnant women living with HIV significantly 
reduces viral load, lowering the risk of transmission 
during pregnancy, delivery, and breastfeeding. In 
addition to ART, safe infant feeding practices, including 
the use of formula feeding where possible, or the 
provision of ART to breastfeeding mothers, can further 
reduce the risk of HIV transmission through breast milk. 
Early diagnosis through point-of-care testing allows for 
timely initiation of treatment, making it an essential 
component of MTCT prevention. However, these 
interventions are often hampered by systemic barriers 
such as limited healthcare infrastructure, financial 
constraints, and inadequate healthcare worker training, 
all of which are prevalent in low-income nations.6-7 

                     Open Access                                                                                                                                                                                                                Review Article                                                                           

http://jddtonline.info/
http://dx.doi.org/10.22270/ajdhs.v4i4.99
https://crossmark.crossref.org/dialog/?doi=10.22270/ajdhs.v4i4.99&amp;domain=pdf
https://orcid.org/0000-0002-4538-0161


Emmanuel Ifeanyi Obeagu                                                                                                      Asian Journal of Dental and Health Sciences. 2024; 4(4):35-39 

[36]                                                                                                                                                                                                                                              AJDHS.COM 

Affordable Interventions for Reducing MTCT 

Reducing mother-to-child transmission (MTCT) of HIV 
in low-resource settings requires the adoption of 
affordable, scalable, and effective interventions. While 
access to advanced medical technologies and treatments 
may be limited, several low-cost strategies can 
significantly reduce the transmission risk, improve 
health outcomes, and enhance maternal and child 
health. These interventions focus on early diagnosis, 
simplified antiretroviral therapy (ART), breastfeeding 
management, and community-based efforts.8-9 

1. Early Diagnosis and Testing 

Early detection of HIV during pregnancy is a key factor 
in reducing MTCT rates. Point-of-care testing (POCT) for 
HIV is a cost-effective and accessible solution that 
allows for rapid diagnosis in remote areas with limited 
healthcare infrastructure. These tests are inexpensive, 
easy to administer, and provide results within minutes, 
enabling pregnant women to receive timely treatment 
and counseling. POCT technologies can be implemented 
in community settings, outreach programs, and mobile 
clinics, greatly expanding access to HIV testing in 
underserved populations. Scaling up such testing 
initiatives ensures that HIV-positive women can start 
ART promptly, reducing the viral load and the risk of 
transmission to the infant. Routine HIV screening in 
antenatal care (ANC) visits is another important 
intervention, which, when paired with counseling and 
informed decision-making, allows mothers to make 
choices that can minimize MTCT risk. In areas with 
higher HIV prevalence, integrating HIV testing into 
regular ANC services helps normalize the process and 
reduce stigma associated with testing. The 
implementation of community-based HIV education 
campaigns that emphasize the importance of regular 
testing further strengthens early detection efforts.10-12 

2. Simplified Antiretroviral Therapy (ART) 

Antiretroviral therapy (ART) is the cornerstone of 
preventing MTCT, as it effectively reduces the HIV viral 
load in pregnant women, thereby minimizing the 
likelihood of transmission to the child. In low-resource 
settings, where healthcare infrastructure is often 
overburdened, simplified ART regimens that are easy to 
administer and adhere to are essential. Fixed-dose 
combinations (FDCs) of antiretroviral drugs, which 
combine multiple medications into a single pill, have 
emerged as a highly effective and affordable solution. 
FDCs simplify treatment regimens and improve patient 
adherence, reducing the risk of transmission during 
pregnancy, labor, and breastfeeding. Moreover, 
streamlined ART protocols tailored for resource-
constrained environments, such as the use of fewer 
medications or lower-cost alternatives, have proven 
effective in reducing maternal-to-child transmission of 
HIV. WHO and the U.S. Centers for Disease Control and 
Prevention (CDC) have recommended these simplified 
regimens for use in low-resource settings, as they 
provide a balance between cost-effectiveness and 
treatment efficacy. ART for breastfeeding mothers is 
equally critical, as it helps prevent transmission through 

breast milk, a major mode of MTCT. Expanding access to 
ART and integrating it into routine maternal health 
services can drastically reduce the rates of MTCT, 
especially in low-income countries where ART is often 
subsidized or provided at no cost to patients.13-15 

3. Breastfeeding and Infant Feeding Management 

Breastfeeding is crucial for infant health and nutrition in 
many low-income settings, but it poses a risk for HIV 
transmission from mother to child. The challenge lies in 
balancing the need for exclusive breastfeeding with the 
potential for HIV transmission through breast milk. 
WHO guidelines recommend exclusive breastfeeding for 
the first six months of life, alongside antiretroviral 
therapy for breastfeeding mothers. In areas where safe 
alternatives like formula feeding are unavailable or too 
costly, ART is a crucial intervention to prevent HIV 
transmission via breastfeeding. To support mothers, 
health systems can implement programs that provide 
ART to breastfeeding women and educate them about 
safe infant feeding practices. In resource-limited 
settings, where infant formula may be scarce or 
unaffordable, providing ART to HIV-positive mothers 
allows them to continue breastfeeding safely. 
Community-based support groups for mothers, where 
peer counseling and guidance are provided, can increase 
adherence to ART and improve breastfeeding practices. 
Ensuring that mothers have access to both medical care 
and emotional support through community health 
workers helps to reduce the transmission risk and 
improves the overall success of MTCT prevention 
efforts.16-17 

4. Community-Based Outreach and Education 

Community involvement and education are key 
components of reducing MTCT in low-income settings. 
Many women in these communities face cultural stigma 
and fear surrounding HIV, which can prevent them from 
seeking HIV testing, treatment, and care. Community-
based outreach programs led by trained local healthcare 
workers, peer educators, and community leaders can 
help bridge this gap by providing education about HIV 
prevention, the importance of early testing, and the 
availability of treatment options. These programs can 
also address misinformation and misconceptions about 
HIV, thereby reducing stigma and encouraging women 
to seek care. Mobile health units that provide on-site 
testing, counseling, and ART distribution are 
particularly effective in rural and hard-to-reach areas. 
Involving community leaders, religious leaders, and 
influencers in the design and delivery of these programs 
helps to build trust and ensures that health messages 
are culturally appropriate and well-received. By 
leveraging local resources and focusing on education, 
community-based programs can play a critical role in 
preventing MTCT and improving health outcomes for 
mothers and children.18-19 

5. Integration of HIV Services with Maternal and 
Child Health Programs 

Integrating HIV prevention and treatment services with 
existing maternal and child health (MCH) programs is 
another affordable and scalable intervention. This 
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integration allows for the efficient use of resources, as it 
minimizes the need for separate HIV-focused programs 
and facilities. Routine HIV screening, ART 
administration, and breastfeeding counseling can be 
incorporated into antenatal care (ANC) and postnatal 
care (PNC) visits. This integrated approach ensures that 
pregnant women receive comprehensive care while 
reducing the stigma associated with seeking HIV-
specific services. By embedding HIV prevention into 
routine MCH services, healthcare workers can ensure 
that women are tested for HIV early in pregnancy and 
provided with the necessary interventions to prevent 
MTCT. These integrated services also promote 
continuity of care, as mothers who are receiving HIV 
treatment during pregnancy are more likely to continue 
with ART postpartum, ensuring a consistent reduction 
in viral load during breastfeeding. In low-income 
settings, where health system fragmentation can be a 
barrier to care, integration provides an opportunity to 
streamline services and improve access to essential HIV 
prevention measures.20-21 

Overcoming Implementation Barriers 

Implementing interventions to reduce mother-to-child 
transmission (MTCT) of HIV in low-resource settings is 
often hindered by a range of systemic, cultural, and 
infrastructural barriers. Despite the availability of 
affordable and effective solutions, several challenges 
impede their widespread adoption and success. 
Addressing these barriers is crucial to scaling up MTCT 
prevention efforts and ensuring that the most 
vulnerable populations have access to essential services. 
These barriers include limited healthcare infrastructure, 
financial constraints, social stigma, and inadequate 
healthcare workforce training, all of which can 
undermine the effectiveness of MTCT interventions.22 

1. Limited Healthcare Infrastructure and Resources 

In many low-income countries, the healthcare 
infrastructure is underdeveloped, and access to quality 
healthcare services is uneven, particularly in rural 
areas. Clinics and hospitals may be overcrowded, poorly 
equipped, and understaffed, making it difficult to 
provide the necessary HIV testing, ART, and maternal 
health services at scale. The lack of sufficient 
transportation and communication networks also 
hinders the delivery of care, especially for pregnant 
women who need regular visits for HIV testing and ART 
initiation. To overcome these infrastructural limitations, 
there is a need for increased investment in healthcare 
facilities, mobile health units, and telemedicine services. 
Mobile clinics equipped with point-of-care HIV testing 
and ART distribution can help reach pregnant women in 
remote areas. Additionally, leveraging existing 
community health workers can be an effective way to 
extend healthcare access and provide essential services 
in hard-to-reach regions.23-24 

2. Financial Constraints and Funding Shortages 

Financial constraints are one of the most significant 
barriers to implementing MTCT prevention strategies in 
low-resource settings. In many countries, the cost of HIV 
care—including testing, ART, and maternal health 

services—can be prohibitively high, especially when 
these services are not covered by national health 
systems or international aid. Moreover, the competing 
priorities for limited healthcare budgets often result in 
inadequate funding for HIV-specific programs. To 
address this challenge, it is essential to prioritize HIV 
prevention in national health budgets and explore 
alternative funding models such as public-private 
partnerships, international donor support, and 
innovative financing mechanisms like microinsurance 
schemes. Additionally, cost-sharing initiatives and 
sliding-scale payment systems can help make HIV care 
more affordable for low-income populations while still 
ensuring the sustainability of programs.25-26 

3. Cultural Stigma and Social Barriers 

Cultural stigma surrounding HIV is a significant barrier 
to the successful implementation of MTCT prevention 
programs in many low-income settings. In many 
communities, there is a strong association between HIV 
and negative social perceptions, leading to fear, 
discrimination, and reluctance to seek HIV testing or 
treatment. Pregnant women living with HIV may face 
increased stigma, particularly in societies where HIV is 
still heavily stigmatized and considered taboo. To 
overcome this, community-based education and 
sensitization campaigns are crucial. These programs 
should focus on debunking myths and misconceptions 
about HIV and emphasize that with proper treatment, 
women living with HIV can give birth to healthy, HIV-
negative babies. The involvement of community leaders, 
religious figures, and local influencers in education and 
outreach programs can also help reduce stigma and 
build trust. Peer support groups and counseling services 
can further empower HIV-positive women to seek care 
and adhere to treatment.27-29 

4. Inadequate Healthcare Workforce Training and 
Capacity 

The lack of adequately trained healthcare workers is a 
critical challenge in low-resource settings. Healthcare 
providers may not have the necessary knowledge or 
experience to diagnose and manage HIV effectively, 
particularly in relation to preventing MTCT. There is 
often a shortage of skilled healthcare personnel, and 
those available may be overburdened with high patient 
volumes, leading to suboptimal care. To address this 
issue, it is essential to invest in the training and 
continuing education of healthcare workers at all levels, 
particularly in maternal and child health, HIV care, and 
prevention. Task-shifting, where non-specialist 
healthcare workers are trained to provide certain 
services under the supervision of more experienced 
professionals, is one cost-effective strategy to increase 
the capacity of the healthcare workforce. Mobile 
training programs and online learning platforms can 
also help build the necessary skills in rural and 
underserved areas.30-31 

5. Government and Policy Support 

Government support is vital for the successful 
implementation and sustainability of MTCT prevention 
programs. In many low-income countries, inadequate 



Emmanuel Ifeanyi Obeagu                                                                                                      Asian Journal of Dental and Health Sciences. 2024; 4(4):35-39 

[38]                                                                                                                                                                                                                                              AJDHS.COM 

policy frameworks and a lack of political will can 
undermine efforts to reduce MTCT. Governments need 
to prioritize HIV prevention in national health strategies 
and align resources with the goal of eliminating 
pediatric HIV. Ensuring that HIV testing and treatment 
are integrated into maternal and child health programs 
is another key step toward reducing MTCT. Policy 
reforms that address the affordability and accessibility 
of HIV care, including subsidized ART and free maternal 
health services, can help overcome financial barriers. 
Moreover, strong monitoring and evaluation systems 
should be put in place to track the effectiveness of MTCT 
prevention efforts and ensure that interventions are 
reaching the most vulnerable populations.32 

6. Improved Community Engagement and 
Empowerment 

Community involvement and empowerment are key to 
overcoming the barriers that hinder MTCT prevention 
in low-resource settings. Engaging local communities in 
the design and delivery of HIV programs helps ensure 
that interventions are culturally appropriate and 
tailored to the specific needs of the population. 
Community health workers can play a critical role in 
delivering HIV prevention services, educating women 
about HIV and MTCT, and providing ongoing support 
throughout pregnancy and after childbirth. By involving 
communities in decision-making and leveraging local 
knowledge, healthcare programs can be better accepted 
and more effective. Furthermore, empowering women 
living with HIV to take control of their health through 
access to education, support groups, and ART adherence 
programs can lead to better health outcomes and a 
reduction in MTCT.33 

7. Leveraging Technology for Scalability and Reach 

In recent years, the use of technology has emerged as a 
promising solution to address the barriers to MTCT 
prevention in low-income settings. Digital health 
technologies, such as mobile health (mHealth) 
applications, can improve access to HIV care by 
providing real-time information on HIV testing, ART 
adherence, and maternal health. These technologies can 
also support the training of healthcare workers through 
virtual learning platforms and telemedicine services, 
helping to bridge the gap in areas with limited access to 
specialized medical professionals. Additionally, data 
collection and monitoring systems can improve the 
tracking of MTCT prevention efforts and ensure that 
resources are allocated efficiently. By integrating 
technology into HIV prevention programs, low-resource 
settings can expand the reach of their interventions and 
improve the quality of care delivered to pregnant 
women living with HIV.33 

Conclusion 

Reducing mother-to-child transmission (MTCT) of HIV 
in low-resource settings remains one of the most 
pressing global health challenges. Although effective and 
affordable solutions are available, their implementation 
is often hindered by a range of barriers, including 
limited healthcare infrastructure, financial constraints, 
cultural stigma, and inadequate workforce training. 

Overcoming these obstacles requires a comprehensive 
approach that involves strengthening healthcare 
systems, increasing investment in HIV care, and 
fostering community engagement. Key strategies, such 
as integrating HIV testing and treatment into maternal 
and child health programs, expanding access to 
antiretroviral therapy (ART), and addressing cultural 
stigma through education and sensitization, are crucial 
for successful MTCT prevention. Moreover, innovative 
solutions, such as task-shifting and mobile health 
technologies, can help mitigate the resource limitations 
often faced in low-income countries. 
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