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Abstract
This study investigated the financial structure and sustainability of PMTCT programs in Benue State by comparing the extent and impact of donor and domestic funding sources from 2015 to 2021, and exploring stakeholder perspectives on long-term viability. Fieldwork was conducted from June to August 2023. Semi-structured interviews were performed with key informants from a diverse range of stakeholders, including facility managers, policymakers, program managers, service providers, donor representatives, and implementing partners. The framework for conceptual analysis was provided by the Primary Healthcare Performance Initiative (PHCPI).
Of the $1,194,987 allocated to PMTCT in Benue State between 2015 and 2022, donors contributed $1,135,395.66, amounting to 95% of the total expenditure. Resources rose markedly, nearly doubling from 103,087.18 US Dollars to 200,276.96 US Dollars (Linear Regression (LR): R2 value = 0.6832, P=0.001). Moreover, donor support generated both beneficial and adverse outcomes for the Benue State PMTCT programme. On the positive side, it expanded access to PMTCT services, improved testing coverage and ART initiation for mothers and infants, and lowered MTCT alongside HIV-related mortality and morbidity among mothers and infants. On the negative side, donor aid fostered rising dependence on external resources, failed to adequately strengthen sustainability, and encouraged the growth of a parallel health system with distinct data collection, information management, and supply chain systems. It also intensified internal brain drain by drawing health personnel into HIV-focused roles, leaving heavier workloads for staff in other health programmes. Overall, this study demonstrated a steady increase in PMTCT funding that improved numerous health indicators. However, the heavy reliance on external resources was equally linked with profound and lasting harm to the health system. Since continued dependence on donor support is not sustainable, urgent measures are needed to mitigate risks and design donor exit frameworks and strategies. Proposed solutions should prepare for two scenarios – abrupt and gradual withdrawal of donor financing.
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Introduction
The Human Immunodeficiency Virus (HIV) was first identified in 1981, and its rise to become a leading global epidemic is extensively documented (Weiss & Weiss, 2001). Transmission occurs mainly through two routes: horizontal transmission and vertical transmission (also called mother-to-child transmission [MTCT]; Volmink & Marais, 2008). Horizontal transmission is when HIV spreads from one person to another. It happens through common ways like having unprotected sex with someone who is infected, getting blood transfusions from contaminated blood, sharing needles that are infected, and using medical or cultural tools that haven't been sterilised. This way of spreading HIV is responsible for around 90% of all infections and is the only way adults can transmit the virus. Mother-to-child transmission (MTCT) of HIV occurs when an infant contracts the virus from an infected mother during pregnancy, childbirth, or through breastfeeding. In the absence of medical intervention, the likelihood of transmission ranges from 15% to 45%. However, with appropriate treatment and preventive measures, this risk can be drastically reduced, making the near elimination of MTCT achievable.
The worldwide program to stop the transmission of HIV from mothers to their children (PMTCT) was started by the United Nations to protect children from the effects of the HIV epidemic (Idele et al, 2017). Mother-to-child transmission accounts for more than 90% of HIV cases in children (Imade et al., 2010), and using Highly Active Antiretroviral Therapy is the main part of PMTCT efforts. Globally, MTCT is the cause of 90% of HIV cases among children under 15 years (UNAIDS, 2002). The global rate of mother-to-child transmission (MTCT) is about 8%, but it changes depending on the area. In 2023, around 82% of pregnant women with HIV got antiretroviral therapy. There are international efforts like the WHO EMTCT initiative, Option B+, and the Sustainable Development Goal (SDG) 3.3 target that aim to lower MTCT rates. Still, there are challenges: many women can't get antenatal services, there isn't enough HIV testing, and the fear of being judged stops them from using PMTCT. Plus, a lot of women who start PMTCT services end up dropping out, which is a big problem. On a positive note, ART has helped reduce new pediatric HIV infections by 70% globally over the past twenty years. By 2023, about 81% of pregnant women with HIV around the world received effective PMTCT services. Nevertheless, major constraints persist in resource-limited countries, including funding shortfalls, limited health system capacity, and entrenched stigma.
Sub-Saharan Africa carries more than 66% of global HIV cases, over 85% of pediatric infections, and is home to 90% of children living with HIV. In several high-burden countries, antenatal HIV prevalence ranges between 15–30%. Cultural practices, gender disparities, and social norms limit women’s health-seeking behaviour, while late antenatal presentation undermines early interventions. Limited male partner involvement further reduces support for women accessing PMTCT. Despite these constraints, ART coverage among pregnant women in Sub-Saharan Africa has reached about 80% (Alhassan, 2023).
Nigeria ranks as the country with the second-highest number of HIV cases globally, following South Africa, with an HIV prevalence rate of 4.1%. By 2015, it had the largest population of children living with HIV worldwide—approximately 260,000—of which 26% were newly infected. The country was responsible for 15.3% of the 370,000 new pediatric HIV cases reported globally, and in 2009, it recorded the highest number of preventable childhood HIV infections.

Currently, only about 11% of pregnant women living with HIV in Nigeria are receiving prevention of mother-to-child transmission (PMTCT) services. In 2023, that figure rose slightly to 35%. Contributing factors include low attendance at antenatal clinics, a high number of home births, and weaknesses in the healthcare system. In response, national efforts are focused on expanding HIV testing during antenatal visits and integrating PMTCT into broader maternal and child health programs. Even so, programs still rely heavily on donations with very little support from the government. After following the advice from WHO, Nigeria put in place a four-part plan to stop pediatric HIV (Itiola, 2019). Because Nigeria has a high rate of HIV among women who can have children, PMTCT is seen as a key public health approach. Although MTCT can happen during pregnancy, childbirth, or breastfeeding, good interventions can lower the risk to under 5%.
[bookmark: _Hlk209391571]Benue State, which is the main focus of this study, has one of the highest rates of HIV in Nigeria, often being called a national "hot spot." For adults between the ages of 15 and 64, the estimated prevalence is 5.3%. According to the 2018 Nigeria AIDS Indicator and Impact Survey (NAIIS), the prevalence in Benue was reported at 4.9%, with women having higher rates (6.3%) compared to men (3.5%) (Dennis et al. 2024). In 2019, it was estimated that around 1.9 million Nigerians were living with HIV, making it one of the largest populations of HIV-positive individuals in the world (NAIIS, 2018). About 58% of cases were female and 42% male, with women representing the majority in nearly all geopolitical zones except the North-West. In 2023, Benue State was placed second, showing a rate of 4.9% and having 184,745 people living with HIV (PLHIV). It is one of seven states that together make up half of Nigeria’s HIV-positive population (Dennis et al. 2024).
Benue is consistently listed among the states with HIV prevalence above 2%, alongside Abia, Taraba, Anambra, Akwa Ibom, and Rivers (NAIIS, 2018). Among these, Akwa Ibom, Benue, and Rivers report prevalence among 15–49-year-olds more than double the national average. In 2019, it was estimated that Nigeria had an HIV prevalence of 2.1% (95% CI: 1.5–2.7%) among adults aged 15 to 49, which means around 2 million people were living with HIV (Onovo et al. 2023). Benue had the highest rate at 5.7% (95% CI: 5.0–6.3), followed by Rivers, Akwa Ibom, Edo, and Taraba. On the other hand, Jigawa had the lowest prevalence at just 0.3%. Benue is among eight states accounting for over half of Nigeria’s HIV burden, with significant ART coverage gaps and high numbers of AIDS-related deaths (Dennis et al. 2024).
[bookmark: _Hlk209392097]The HIV/AIDS epidemic is still a big problem for public health around the world, especially in countries with lower incomes like Nigeria. From 1990 to 2017, Development Assistance for Health (DAH) grew a lot, hitting $37.4 billion in 2017, with 24.2% of that money going to HIV/AIDS programs. Over the years, funding from donors has become really important for countries dealing with HIV/AIDS, helping with prevention, treatment, and care on a large scale. One of the key strategies is the Prevention of Mother-to-Child Transmission (PMTCT), which aims to lower the number of children getting HIV while also helping mothers and children have better health outcomes. In Sub-Saharan Africa, where a lot of people still have HIV, programs funded by donors to prevent mother-to-child transmission (PMTCT) have made it easier for pregnant women to get tested, receive antiretroviral therapy (ART), and get follow-up care. Nigeria, which has one of the highest rates of HIV in the world, is responsible for 23% of all pediatric HIV infections globally. Despite substantial donor assistance, progress remains inadequate, with only 41% of pregnant women tested and 43.6% of positives enrolled on lifelong ART. Heavy reliance on external financing has overshadowed domestic contributions, limiting preventive efforts such as PMTCT. Benue State has consistently recorded high HIV prevalence, making it a priority for government and donor interventions. With a prevalence rate of 4.9%, it is one of seven states accounting for half of Nigeria’s estimated people living with HIV (PLHIV). The state has a gap in ART coverage of 35,623, which is part of a national total of 320,921, making it 11%. (Jwanle, et al. 2023). Its HIV profile reflects distinct features, including cultural practices, a rural population, and fragile health infrastructure, creating opportunities and challenges for PMTCT. Benue is also a transportation hub; however, healthcare is dominated by primary facilities (93.4%), while secondary and tertiary services account for just 6.3% and 0.2%, respectively (Babatimehin et al., 2015). Specialised HIV care, including PMTCT and ART, is concentrated in urban centres, with population-to-facility ratios of 2,371:1 at the primary level, 34,413:1 at the secondary level, and 1,376,539:1 at the tertiary level (Babatimehin et al., 2015). Although donor investment through programs like PEPFAR has expanded PMTCT services, persistent concerns remain about their effectiveness, efficiency, and sustainability. Evidence suggests that inconsistent ART supply chains, shortages of trained personnel, poor data systems, and uneven distribution of services continue to undermine outcomes. Questions persist about how donor funding is allocated, whether observed improvements stem directly from external support, and how resilient the health system will be when donor contributions decline or cease. Despite high levels of donor financing, Benue State continues to face systemic barriers such as low antenatal care coverage, service inequities, and sustainability gaps. Ensuring long-term HIV financing remains difficult for Nigeria, particularly in high-burden states, as both domestic authorities and global partners increasingly emphasise mobilising local resources. This research looks at how donor funding affects PMTCT services in Benue State, paying attention to access, quality, and sustainability. It also explores potential solutions to strengthen outcomes and offers evidence-based recommendations to guide PMTCT delivery in a future where donor support may be significantly reduced.
Aim and Objectives of the Study
This study examined the financial structure and sustainability of PMTCT programs in Benue State by comparing the extent and impact of donor and domestic funding sources from 2015 to 2021, and exploring stakeholder perspectives on long-term viability. The objectives of the study were;	
1. To determine the sources and extent of donor funding for the delivery of PMTCT programs in Benue State, Nigeria, from 2015 to 2021.
2. To assess the share of local (domestic) funding allocated for the delivery of the PMTCT program in Benue State, Nigeria, from 2015 to 2021.
3. To investigate the views of stakeholders regarding the factors that promote and hinder the sustainability of donor-supported PMTCT programs in Benue State, Nigeria.
Research Questions
The questions listed below directed this study: 
1. What was the amount of donor funding allocated for the PMTCT Programme implementation in Benue State, Nigeria, from 2015 to 2021? 
2. What proportion of PMTCT programme delivery funding was from Benue State government between 2015 -2021?
3. What are the perceptions of major stakeholders on the barriers and facilitators, as well as the sustainability of donor funding of PMTCT programmes, about barriers and facilitators in Benue State, Nigeria?

Methods and Materials
This study adopted a retrospective longitudinal design, involving a mixed-method analytic approach that combined quantitative and qualitative tools of inquiry. These tools aimed to gather information from various stakeholders involved in financing, policy, and service delivery for PMTCT. The complexity of PMTCT program service delivery and policy development processes necessitates identifying multiple contextual factors influencing its operation and effectiveness, including stakeholder influences and the impact of historical, political, and socio-economic factors (Biesma, 2009). The population of the study included policymakers at the Federal, State and Local government levels, Health facility staff involved in planning, budgeting, and delivering PMTCT services, Facility Managers, Service providers, HIV-positive pregnant women attending ANC services, Donors, NGOs, and community members. Data for this study were collected from representative databases and official reports, as well as programme documents. A semi-structured questionnaire was used to gather information on the perceptions of key stakeholders regarding the barriers and facilitators to the sustainability of donor-funded PMTCT programmes. Analysis was undertaken using SPSS version 23 (Stata Corp, College Station, TX, USA). Where relevant, descriptive statistics including mean ± Standard Deviation (SD), Median (Interquartile Range (IQR) and percentages were used to present the data. To trends in donor and domestic funding and the link between donor funding and specific PMTCT cascade indicators (EID, testing and counseling of women, ART uptake and retention) bivariate correlations and linear regressions were used. Spearman’s rho and R² values were subsequently presented. For data visualization, the scatter plots, along with relevant linear or logarithmic formulas, are given.


Results and Findings
[bookmark: _Toc202842412][bookmark: _Hlk198001934]Table 1a Profile (Sociodemographic) characteristics of study participants 

	Variable 
	Categories
	N (%)

	Sex 
	Male 
	14 (41)

	
	Female 
	20 (59)

	Age 
	Age (±SD) Years
	47 (±8.15)

	Job Title                                                                                                                                                                                                                              
	ART coordinator 
	6 (32)

	
	Focal person
	5 (26)

	
	Technical advisor 
	1 (5)

	
	Community service provider
	7 (37)

	Type of Stakeholder
	Community Stakeholders 
	7 (21)

	
	Facility Stakeholders
	10 (29)

	
	National Stakeholders 
	9 (26)

	
	State-level stakeholders 
	8 (24)



The study sample included a diverse group of frontline implementers (facility workers and ART coordinators), policymakers (national technical advisors and focal persons), and community advocates (grassroots service providers) in Benue State. This diversity enabled a comprehensive understanding of PMTCT programme financing and sustainability issues from multiple perspectives. The gender distribution was relatively balanced but slightly leaned toward female participants, reflecting the focus of PMTCT services on maternal health. An exploration of PMTCT budget data from APIN annual reports, starting in 2015, was also conducted to achieve objectives one and two. As previously mentioned, the results were analysed using both descriptive and correlational methods. Therefore, the results related to specific objectives are presented in this section. 

[bookmark: _Toc202842413][bookmark: _Hlk198001986]Table 1b: Focus Group Discussion- Profile (sociodemographic) of study participants

	Variables 
	FGD1
	FGD2

	Level of education 

	 No education 
	1 
	1

	 Primary level
	3
	-

	 Secondary level
	3
	2

	 Undergraduate level 
	-
	3

	Date of diagnosis 

	≤ 2019
	1
	5

	2020
	-
	-

	2021
	2
	1

	2022
	2
	-

	≥2023
	2
	-

	Distance to facility 

	Near 
	5 
	2

	Far away
	-
	3


[bookmark: _Hlk197644039]
As shown in Table 1b above, the profiles of the Focus Group Discussion (FGD) participants reveal notable patterns in education, HIV diagnosis timelines, and geographic accessibility to PMTCT services. In terms of educational attainment, a higher proportion of participants from FGD 2, who were generally older, had achieved an undergraduate level of education. Conversely, participants from FGD 1, who were younger, predominantly had a secondary school education as their highest level of attainment. This educational distribution may reflect broader generational shifts in access to formal education over time.
Regarding the timing of HIV diagnosis, the majority of participants in FGD 2 had been diagnosed before 2019, indicating more extended engagement with the PMTCT care system. In contrast, participants in FGD 1 had a greater representation of women diagnosed more recently, between 2021 and 2022. This suggests varying experiences with PMTCT services, which may influence their perspectives on service delivery and the sustainability of the system.
[bookmark: _Toc202842414]Geographical access to services also emerged as a key factor. Approximately 60% of FGD 2 participants reported living far from PMTCT service centres, underscoring the ongoing challenges of transport costs and physical accessibility in health service utilisation. These patterns collectively highlight critical contextual factors influencing PMTCT programmes' engagement: significant variability in educational backgrounds, persistent geographic barriers to service access, and differences in care engagement durations that shape user experiences and expectations regarding service sustainability and quality.
[bookmark: _Hlk202136486][bookmark: _Hlk198002281]Table 2. Sources and Magnitude of donor funding for PMTCT in Benue State, Nigeria 2015-2021
	Year
	Donor (US Dollars)
	Government (US Dollars)
	Total (US Dollars)

	2015
	103087.18
	5425.64
	108512.82

	2016
	115386.96
	6073.00
	121459.96

	2017
	105391.72
	5546.93
	110938.66

	2018
	142387.14
	7494.06
	149881.20

	2019
	162834.47
	8570.24
	171404.70

	2020
	128703.92
	8128.67
	136832.59

	2021
	177327.31
	8866.37
	186193.67

	Total 
	935118.04
	50104.91
	985223.24



The data presented in Table 2 indicates that the U.S. President’s Emergency Plan for AIDS Relief (PEPFAR) was the primary funding source for the Prevention of Mother-to-Child Transmission (PMTCT) program in Benue State, Nigeria, from 2015 to 2021. The data shown in table 2 clearly illustrates the funding distribution for the Prevention of Mother-to-Child Transmission (PMTCT) program in Benue State, Nigeria, from 2015 to 2021. In 2015, the total funding for the program was $108,512.82, with $103,087.18 coming from donors and $5,425.64 from the government. This means that 95% of the total funding was provided by donors. The following year, 2016, experienced an increase in total funding to $121,459.96, with $115,386.96 from donors and $6,073.00 from the government, again representing a similar proportion of 95% donor funding. 
In 2017, total funding decreased slightly to US$110,938.66, with US$105,391.72 from donors and US$5,546.94 from the government, maintaining the pattern of heavy reliance on external sources, as donors accounted for 95% of the funding. By 2018, total funding increased significantly to US$149,881.20, with US$142,387.14 from donors and US$7,494.06 from the government, again reflecting that 95% of the financing was donor-based. The upward trend continued in 2019, with total funding reaching US$171,404.70, of which US$162,834.47 came from donors and US$8,570.24 from the government, maintaining the same funding ratio.
In 2020, total funding decreased slightly to US$136,832.59, with US$128,703.92 coming from donors and US$8,128.67 from the government. Donor contributions remained dominant at 94%. The highest funding was recorded in 2021, totalling US$186,193.67. Donors contributed US$177,327.31, while the government provided US$8,866.37, with donors accounting for 95% of the total funding.

[bookmark: _Toc202844237][bookmark: _Hlk198002589][image: ]

Figure 1: Year-by-year trends of the magnitude of funding by donors for PMTCT in Benue State
The bar chart shows the trend of donor funding for the Prevention of Mother-to-Child Transmission (PMTCT) program in Benue State from 2015 to 2021. Overall, the chart indicates a steady increase in donor funding over the years, as shown by the dashed blue trendline and its linear equation: y = 10957x + 89760. This means that, on average, funding rose each year. The R² value of 0.6824 suggests that about 68.24% of the variation in funding can be explained by the year, reflecting a fairly strong positive linear relationship, although other factors probably also influence the funding trends. Additionally, the P-value of 0.022 (which is less than 0.05) shows that the upward trend is statistically significant, meaning it is unlikely to have happened by chance.
In terms of year-by-year funding analysis, 2015 saw initial funding of slightly more than $100,000. In 2016, there was a significant increase, reaching around $115,000. However, in 2017, a noticeable dip occurred, with funding falling to around $105,000, marking a deviation from the overall upward trend. The following year, 2018, saw a substantial rebound, with funding climbing to over $140,000, marking a strong recovery from the previous year. In 2019, funding continued to rise, reaching a new peak of over $160,000. Yet, in 2020, there was another decrease, bringing the funding just below $130,000. This dip can likely be attributed to the global challenges posed by the COVID-19 pandemic, which impacted funding sources worldwide. Finally, in 2021, funding reached its highest point, significantly exceeding $175,000, marking a strong recovery and renewed donor commitment.
While the overall trend showed positive growth, the chart also revealed fluctuations in funding amounts, especially the declines in 2017 and 2020. Despite these ups and downs, the significant boost in funding by 2021 highlights the long-term increase in donor support for the PMTCT program in Benue State. The trendline further supports this, indicating that although funding varied each year, the general direction was upward, with the highest levels seen toward the end of the period.
[bookmark: _Toc197903790][bookmark: _Toc202844238][image: C:\Users\HP\AppData\Local\Packages\Microsoft.Windows.Photos_8wekyb3d8bbwe\TempState\ShareServiceTempFolder\chart (1).jpeg]Figure 2: The proportion of local (domestic) funding for PMTCT programme delivery in Benue State, Nigeria, between 2015-2021
Despite minor fluctuations, the overall distribution of funding remained largely consistent, with donor funding comprising around 95% and local funding around 5% throughout the period. This stable ratio suggests a structural, rather than transitional, funding arrangement, with minimal progress in increasing domestic ownership of PMTCT financing over the seven years.
The most notable year-on-year increase occurred between 2015 and 2016, when funding grew from $5,425.64 to $6,073.00, representing a 74.18% rise. This mirrored the pattern of donor funding during the same period. However, from 2016 to 2017, there was a slight decrease of 8.66%, suggesting a potential setback in domestic resource mobilisation. From 2017 onward, funding showed consistent annual growth, ranging from 12.71% to 35.55%, indicating a positive trend in domestic commitment, albeit with small absolute amounts. The highest funding level was recorded in 2021 at $8,866.80, more than triple the amount in 2015, reflecting significant relative growth over the study period.
While both funding sources displayed an upward trend, the increase in donor funding was more substantial in absolute terms, further widening the gap between domestic and external financing. In terms of the proportion of donor funding versus government contributions, the analysis revealed that the Nigerian government's contribution to PMTCT programmes in Benue State from 2015 to 2022 totalled $59,591.71, consistently accounting for about 5% of the total funding. Regression analysis revealed that this proportion remained unchanged from 2015 to 2021, with an R² value of 0.0155 and a non-significant p-value of 0.991, indicating that there was no significant shift toward increased domestic financing.
In contrast, the trend in domestic contributions showed a near doubling from $5,425.64 in 2015 to $9,486.00 in 2022. Regression analysis (R² = 0.825, p = 0.003) and Pearson correlation (r = 0.924, p = 0.001) revealed that, although the increase in absolute terms was modest, it represented a consistent and statistically significant upward trend.
The proportion of donor versus local funding remained stable over the study period. Donor funding consistently accounted for 94.06% to 96.15% of the total annual funding, while local funding made up 3.85% to 5.94%. The highest share of local funding occurred in 2020 at 5.94%, with the lowest in 2017 at 3.85%.




[image: ] 
[bookmark: _Toc202844239]Figure 3: Correlation between donor PMTCT expenditure in Benue State and Domestic expenditures
 Figure 3 shows the connection between donor funding and local government spending on PMTCT (Prevention of Mother-to-Child Transmission) programs in Benue State over seven years, from 2015 to 2021. The scatter plot and the regression line indicate a strong positive linear relationship between the two sources of funding. The regression equation (y=0.0418x + 1523.4) suggests that for every additional 1000 US Dollars received from donors, local government spending increases by approximately 41.80 US Dollars. This relationship is statistically significant, with an R² value of 0.8789, meaning nearly 88% of the variation in local government expenditure can be explained by donor funding levels. The p-value of 0,003 further confirms the significance of this link.
This pattern suggests that donor contributions may act as a catalyst, encouraging increased domestic investment in PMTCT services.  Although the local government’s share of total funding remained relatively small ranging from 3.85% annually, there appears to be a responsive pattern, with local financing increasing alongside donor support.  The year 2022 saw the highest proportion of domestic financing at 5.94%, while 2017 recorded the lowest at 3.85%. Overall, while international donors continue to provide the vast majority of PMTCT funding in Benue State, the positive correlation suggests a potentially strategic opportunity to leverage donor investments and strengthen the domestic commitment and financial sustainability of the programme.
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[bookmark: _Toc202844248]Figure 4: Trends in the number of children tested per year in Benue State (2015-2021)

Regarding trends in the number of children tested per year, a consistent increase was noted (70 in 2015 to 2,865 in 2021, LR: RÂ² = 0.6681, P = 0.036 and Pearson Correlation: 0.817, P=0.012). The high RÂ² value (0.6681) and statistical significance (P=0.036) provide strong evidence that this upward trend represents a genuine improvement in EID coverage rather than random variation.   One standout feature in this analysis was a dramatic increase in the number of children tested in 2016 followed by a steep decline and then a steady increase. This pattern suggests a potential pilot or intensive campaign in 2016 that was not sustained at the same level but was followed by more gradual and sustainable improvements in subsequent years. Further, a strong correlation was observed between the number of children tested and donor funding (Pearson Correlation, 0.636, P=0.049). The statistical significance of this correlation (P=0.049) confirms that increased donor funding is associated with higher numbers of children tested, providing evidence that financial resources have translated into improved EID service delivery.
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[bookmark: _Toc202844249]Figure 5: Relationship between donor funding and number of children tested in Benue State, 2015-2021.

Regarding trends in the number of children tested per year, as shown in Figures 4 and 5, above, a consistent increase (70 in 2015 to 2865 in 2021, LR: R2 = 0/6681, P = 0.036 and Pearson Correlation: 0.817, P=0.012) was noted.  One standout feature in this study in this analysis was a dramatic increase in the number of children tested in 2016, followed by a steep decline and then a steady increase. Further, a strong correlation was observed between the number of children tested and donor funding (Pearson Correlation, 0.636, P=0.049).
Discussion of Findings
The findings showed that PMTCT programs in Benue State are predominantly financed by international donors, with PEPFAR serving as the chief contributor. This trend underscores the significant dependence on external donor assistance for program execution and reflects broader HIV/AIDS funding patterns in sub-Saharan Africa, where external agencies have historically been central to prevention and treatment efforts (UNAIDS, 2021).
Such dependence has enabled service scale-up while simultaneously creating sustainability challenges, particularly where donor exit strategies remain undefined. Heavy reliance on external contributions raises crucial concerns about program continuity and the development of domestic capacity to eventually manage these vital health services. Between 2015 and 2021, 95% of PMTCT funding in Benue State originated from international sources, surpassing Nigeria’s national average of 85% (NACA). This high donor reliance may point to weaker domestic resource mobilisation compared to other states, but it may also signify Benue’s high HIV burden, which attracts concentrated donor engagement. Despite the economic impacts of COVID-19, donor financing for PMTCT services grew steadily, peaking in 2022 (PEPFAR, 2022). This consistency in funding reflects international agencies’ prioritisation and acknowledgement of PMTCT’s cost-effectiveness in reducing pediatric HIV infections. Nonetheless, dependence on a single donor like PEPFAR can create financial risks, potentially disrupting programs, especially amid weak domestic financing frameworks, particularly in vertical programs such as PMTCT, where integration into national health systems is often insufficient (Ooms et al. 2008). Benue State’s 95% external funding share mirrors trends across other Nigerian states and neighbouring countries, where donors provide the bulk of HIV/AIDS financing (Kates & Wexler, 2021). Such extreme dependency could expose the PMTCT program to changes in priorities or donor cutbacks. Donor contributions have greatly advanced infrastructure, workforce training, and supply chains for PMTCT services in Benue State, consistent with evidence from other African contexts (Shiffman, 2008; Katz, 2013). Yet overdependence on donor-driven approaches can weaken local ownership and threaten long-term system resilience. Stakeholder interviews revealed that most clinical and program activities were carried out by donor-funded implementing partners, with limited involvement from government structures.
The steady rise in PEPFAR allocations for PMTCT in Benue State, from US$103,087 in 2015 to US$177,327 in 2021, illustrates growing dedication to tackling mother-to-child HIV transmission locally. This funding growth aligns with global goals to eradicate pediatric HIV, reflected in the UNAIDS 90-90-90 strategy and Sustainable Development Goals (UNAIDS, 2015). The near doubling of funds highlights recognition of both the urgency and impact of PMTCT interventions in this high-burden state. In terms of policy implications, Benue State’s funding trajectory emphasises the urgency of transition planning and adaptation of proven domestic financing frameworks like those in Rwanda and Ethiopia (Fan-Osuala, 2018). Adopting such models may mitigate risks linked to donor withdrawal and foster equitable access strategies, helping to reduce disparities. Prior research suggests donor-supported HIV programs often fail to adequately reach marginalised groups unless explicitly designed to do so (Boerma et al. 2018). Between 2015 and 2021, donor commitments to Benue State’s PMTCT program expanded, reflecting political will and financial support. Yet sustainable advancement relies on deliberate policy shifts and government cost-sharing.
The year-to-year variations in funding, particularly the slight dip in 2020, likely stemmed from the COVID-19 pandemic, underscoring donor-dependent programs’ exposure to global shocks. This pattern supports Hecht et al.’s findings that HIV funding is influenced by shifting donor agendas, economic climates, and health crises (Hecht et al. 2018). The small pandemic-related decline highlights how global emergencies can reduce resources for critical programs like PMTCT, despite their importance. APIN’s role as PEPFAR’s key implementing partner in Benue State reflects a common donor-driven program model but risks creating parallel structures, fragmenting systems, and obstructing sustainable local ownership, as seen in other contexts (Biesma et al. 2009).
Our findings indicate that funding for PMTCT in Benue State is largely provided by PEPFAR, which channels resources through a single implementation partner, APIN. Prior to 2017, similar arrangements were in place with the Institute of Human Virology of Nigeria (IHVN) and the Centre for Integrated Programme (CIP). Although detailed expenditure reports, disaggregating inputs and administrative costs, were unavailable, our analysis shows that APIN received a total of US$1,135,395.66 between 2015 and 2021 for PMTCT activities in Benue. These funds supported the full scope of services, including program implementation, administrative strengthening, and management.
To a considerable extent, the overwhelming reliance on donor funding is not a novel observation. Previous assessments have highlighted the donor-dominated nature of Nigeria’s HIV/AIDS response (NACA, 2021). By 2021, NACA estimated Nigeria’s cumulative spending on HIV control to be about US$6 billion. Evidence indicates that between 2006 and 2022, over 80% of HIV-related resources originated from donors—chiefly PEPFAR and GFATM. Specifically, PEPFAR disbursed US$4.7 billion from 2002–2018, while GFATM provided US$300–500 million annually since 2004 (NACA, 2021).
Earlier analyses depicted similar trends of external dependency. For instance, the National AIDS Spending Assessment (NASA) covering 2009–2010 recorded a significant rise in national HIV response financing, from US$299,246,295.00 in 2007 to US$496,917,471.00 by 2010 (Adesina, 2014). Our analysis further demonstrates that PMTCT expenditure in Benue State nearly doubled between 2015 and 2022 (US$103,087.18 versus US$200,276.96, P = 0.001). However, this growth was not linear; instead, it was marked by fluctuations, including declines in 2017 and 2020. Such irregularities are well documented and often linked to donor policy shifts by PEPFAR or GFATM (Sokhela, 2021). Importantly, evidence indicates that volatility in donor financing has negatively influenced PMTCT service provision. Respondents described instances of clinic closures following donor withdrawal. Reduced funding also compelled some facilities to introduce registration fees, which varied widely: while some continued to offer services free, others charged up to 3,500 Naira. These user fees pose financial barriers that may restrict service access. Scholars widely concur that reductions in donor support, if not offset by domestic resources, could seriously undermine PMTCT delivery in Benue. Recent studies across Nigerian states confirm that funding cuts often result in poorer quality of care, staff shortages, and the introduction of fee-based services in previously free programs.
This study identified several such negative externalities linked to program specificity. Donor funds were not evenly distributed across cascade elements; greater allocations went to EID and prenatal testing compared to community outreach. In other instances, donor resources supported clinic renovation or laboratory construction but excluded basic services such as water or electricity. Respondents generally felt that infrastructural support fell outside program scope. However, failure to adopt a comprehensive funding model that strengthens the entire PMTCT chain risks imbalances that may weaken overall health services. Partial funding of PMTCT, therefore, indirectly undermines broader healthcare delivery. Druce and Nolan (2007) stressed that global investment in HIV/AIDS should be harnessed to reinforce health systems in LMICs, warning that missing this opportunity would represent a collective failure. Their argument draws attention to the short-lived impact of financing consumables such as reagents compared to building lasting facilities. The rationale for excluding infrastructure from program priorities is thus questionable.


Citing an earlier study by Easterly (2009), others have argued that targeted programmes may crowd out cheaper and more cost-effective interventions. In this study, respondents noted that funnelling large amounts of money to PMTCT has led to neglect of ANC services. By focusing on women visiting ANC, proponents of this argument noted that a large fraction of women (particularly the significant number of women who rely on non-formal systems like traditional birth attendants) are left out. For improved efficiency, what would be required is a system that strengthens government efforts to improve ANC attendance and a robust grassroots-level campaign to sensitise women on PMTCT services.
To underscore this concern, other respondents argued that donor funding is not directed at addressing weaknesses in Nigeria’s (Benue State, in this case) health system (fragmentation of services, spatial inequalities in health care access, procurement, and human resource shortages, among others) (Banigbe, 2019); instead, they are narrowly targeted. They also argued that overhead costs for PERFAR and GFATM, like APIN, appear to be high and that channelling funds to these organisations can be costly in the long run. This argument lends credence to the popular hypothesis that targeted aid programmes (e.g., the PMTCT in Benue State), in combination with low recipient autonomy and concrete programme goals, can create a misalignment between resource allocation and national priorities (Biesma, 2009). Notably, misalignment can occur in either direction.
Others have extended this argument further by noting that targeted aid is often off-budget, which can undermine health systems in several ways. This creates a situation where recipient governments may struggle to determine where and when to allocate their own resources. In Benue, we uncovered a situation where the local government or high-ranking state officials had no idea on how much money was being spent on PMTCT in the state. In Uganda, the National AIDS Spending Assessment report released in 2012 indicated that “the fragmentation of funds and allocation of resources for HIV/AIDS make the total resource envelope difficult to estimate, and by implication, such fragmentation makes it hard to establish how these resources are used” (Taylor, 2011; Uganda AIDS Commission, 2012). Previously, we alluded to Shaw’s opinion that the Nigerian government has limited oversight on HIV spending by LGs in Nigeria and that this raises the potential problem of misalignment of the expenditure with national priorities or fungibility concerns (Shaw et al., 2015). In this study, our data demonstrates that there is a misperception among politicians in Nigeria that donors overfund HIV/AIDS-related programmes and that the federal government should prioritise other concerns. What the respondent was alluding to is the problem of fungibility.
Conclusion
This study concludes that the Prevention of Mother-to-Child Transmission (PMTCT) program in Benue State is characterized by an extreme and growing dependence on external donor funding, primarily from PEPFAR and channeled through a single implementing partner. While this influx of international resources has been instrumental in scaling up critical services, building infrastructure, and aligning with global HIV elimination goals, it has simultaneously created profound sustainability challenges and systemic vulnerabilities.

The near-total reliance on donor financing, which peaked at 95% and far exceeded the national average, has enabled rapid expansion but at the cost of weak domestic resource mobilization and fragile local ownership. The funding model, though consistent and growing overall, has proven susceptible to fluctuations due to global shocks like the COVID-19 pandemic and shifts in donor priorities, directly impacting service continuity and leading to the introduction of user fees that create barriers to access.
Crucially, the study identifies significant negative externalities of this donor-driven approach. The narrowly targeted, off-budget nature of the funding has fostered the development of parallel structures, fragmented the health system, and created misalignments with broader health priorities. This has resulted in an imbalanced strengthening of the PMTCT cascade, neglect of foundational health system components like ANC attendance, and a concerning lack of government oversight and integration.
Therefore, the current trajectory, while successful in the short term, is unsustainable. The findings underscore an urgent imperative for deliberate policy shifts toward transition planning and domestic financial ownership. To ensure the long-term resilience and equity of PMTCT services, Benue State and Nigeria must prioritize integrating these programs into the mainstream health system, adopting proven domestic financing models, and establishing clear government cost-sharing mechanisms. Without such strategic changes, the gains made in reducing pediatric HIV infections remain critically vulnerable to the volatility of external aid.
Recommendations 
Based on the results obtained from this study, the following recommendations are then put forward;
1. Benue State government should prioritise increasing domestic funding to reduce donor dependency and ensure the long-term sustainability of PMTCT programs.
2. Benue State Ministry of Health and other relevant agencies should address weak governance and a lack of ownership, as they are significant impediments to the sustainability of PMTCT programs. 
3. Strategies should be implemented to decentralise PMTCT services to the community level and bring care closer to where pregnant women and infants live. This can involve establishing satellite clinics, mobile outreach services, and community-based testing and counselling points.
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