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  Abstract 
The study explores the relationship between Official Development Assistance (ODA) and maternal mortality in 24 developing countries in the Asia-Pacific region. Despite significant progress in development in many high-income nations, developing countries still face persistent challenges, particularly in maternal health, with rising maternal mortality rates. This research aims to investigate the impact of ODA on reducing maternal mortality in these countries over a period spanning from 2000 to 2020. Utilizing panel data for 24 developing Asian-Pacific countries, the study adopts a quantitative and explanatory approach, employing purposive sampling based on the classification of countries as low-income or lower-middle-income. The analysis was conducted using STATA 18.0, with a focus on a fixed effects model, followed by the Generalized Method of Moments (GMM) to confirm the robustness of the results. Secondary data for the analysis were sourced from the World Bank (WB) and the Organization for Economic Cooperation and Development (OECD). The findings of the study reveal a significant negative correlation between Net Official Development Assistance (NODA) and maternal mortality rates. Furthermore, factors such as HIV prevalence and access to sanitation services were found to influence maternal health outcomes. Specifically, higher HIV prevalence was linked to higher maternal mortality, while improved sanitation services contributed to a reduction in maternal deaths. Interestingly, the study found that GDP growth was positively correlated with maternal mortality, which suggests that economic growth alone may not be sufficient to reduce maternal deaths. This finding emphasizes the complexity of the relationship between economic development and health outcomes, highlighting that economic growth needs to be complemented by targeted interventions in healthcare, education, and sanitation. The study concludes that for long-term improvements in maternal health outcomes, effective aid management, institutional reforms, and robust monitoring systems are crucial. Policymakers in developing countries should recognize the interconnectedness of economic growth, education, healthcare infrastructure, and sanitation services when designing strategies to reduce maternal mortality. Moreover, international aid, particularly NODA, plays a vital role in improving maternal health outcomes in resource-constrained settings. Therefore, the study advocates for a comprehensive and coordinated approach that combines both domestic policy improvements and international support to achieve sustainable reductions in maternal mortality. 
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1. Introduction
Official Development Assistance (ODA) refers to the flow of external resources, including financial and technological aid, from wealthy nations to those with limited resources (Ko A., 2016). For over sixty years, ODA has been provided by the industrialized and wealthy member nations of the Organization for Economic Co-operation and Development (OECD) with the aim of reducing poverty and improving the living standards of people in recipient countries, including developing, underdeveloped, and least-developed countries (LDCs) (OECD, 2024).
In the late 1990s, the focus of ODA shifted from primarily promoting economic growth to emphasizing social welfare development, particularly human capital development, as a means of fostering sustainable economic and social progress in recipient nations (Alves & Cauto, 2018). In addition to supporting the economic sector, investments in health and education are seen as joint efforts to achieve sustainable socio-economic development in developing countries. Among these sectors, the health sector is the most critical. A strong health system can drive economic growth and improve the living standards of communities by fostering a healthy, educated population (P. Todaro & C. Smith, 2020).
 Citizens of wealthy, industrialized nations often enjoy access to the right to health, which enables them to lead more productive lives compared to those in developing and underdeveloped countries. Health challenges are relatively minor in wealthier nations, as they have sufficient public resources to fund their healthcare sectors and provide comprehensive healthcare services to their populations. In contrast, many developing countries continue to face significant health challenges, particularly in reducing maternal mortality rates, which remains a major concern due to inadequate healthcare services and limited domestic financial resources for public health sector development.
To address these challenges, donor nations provide Official Development Assistance (ODA), prioritizing sectors like health and education, which are crucial for economic development and essential for breaking free from the cycle of underdevelopment (OECD, 2023). As a result, ODA serves as an important external support channel that can help alleviate development challenges across various sectors such as the economy, education, and health by improving maternal health outcomes in developing countries (Nyoni & G. Bonga, 2017).
In 2021, Development Assistance Committee (DAC) member countries provided $84 billion in Official Development Assistance (ODA) for health sector development in recipient countries (IHME, 2023). 

Over the years, donor nations and multinational organizations have increased their ODA disbursements to support poverty eradication, meet the needs of citizens living in extreme poverty, and help recipient countries achieve their development goals. Despite the significant amount of ODA directed towards improving public healthcare services in developing nations, maternal fatalities continue to occur globally, and the maternal mortality rate has been steadily increasing in underdeveloped countries (Silva et al., 2019).
As a result, the effectiveness of foreign development assistance aimed at the public health sector, particularly in improving maternal health in resource-limited nations, has become a critical concern for scholars and stakeholders, including development partners and local agencies. While much of the prior research on the efficacy of ODA in health outcomes has focused on indicators like life expectancy and newborn mortality rates, there is a limited number of studies examining the impact of ODA on maternal health specifically. Furthermore, many past studies have concentrated on the Sub-Saharan Africa region, which receives the largest share of ODA (Kadioglu, 2024), due to its high poverty rate—over 40% of the population in Sub-Saharan Africa lives in poverty—and the region's persistent development challenges, including high maternal mortality rates (Schoch & Lakner, World Bank Blogs, 2020; WHO-Africa, 2022). However, many Asia-Pacific developing nations, which account for more than 50% of the global population, also face significant development challenges, including inadequate healthcare services and high maternal mortality rates. Although the Asia-Pacific region achieved the Millennium Development Goal of reducing maternal deaths, the maternal mortality rate began to rise again in 2017, particularly in countries and territories with low gross national income. In 2022, the maternal mortality rate in this region was estimated at 121 deaths per 100,000 live births (WHO, Asia-Pacific 2022). This gradual increase in maternal mortality in the Asia-Pacific region can undermine the productivity of the workforce and pose a threat to global economic development.
Therefore, the influence of foreign development aid on maternal fatalities is an essential indicator of public health, not only in the African region but also in the Asia-Pacific region and other developing nations worldwide. This study aims to address a research gap by investigating the effect of ODA on maternal mortality rates in 24 developing countries within the Asia-Pacific region, using both theoretical and empirical analysis from 2000 to 2020.



1.1  Research Problem
The well-being of individuals is a critical determinant of a nation's social development, making the provision of high-quality, cost-effective healthcare a fundamental goal for the global development community. In 2015, the Asia-Pacific region accounted for 92% of all maternal deaths (UNFPA, 2018). Given that this region is home to more than half of the global population, the regional maternal mortality rate serves as both a measure of the health risks faced by pregnant women and a key indicator of community health, economic conditions, and living standards within a nation or community. As such, maternal mortality is not only a pressing issue for Asia-Pacific countries but also for any nation with limited healthcare access and poor living conditions.
In 2020, the average maternal mortality ratio across 45 countries in Asia was 69 deaths per 100,000 live births (Global Economy.com, 2024). Afghanistan had the highest ratio, with 620 deaths per 100,000 live births, followed by Cambodia at 218 deaths per 100,000 live births. Yemen ranked third with 183 deaths per 100,000, while Myanmar (Burma) ranked fourth with 179 fatalities per 100,000 live births. The maternal mortality rate in the Asia-Pacific region continues to rise, particularly in 12 countries where the ratio exceeds 100 maternal deaths per 100,000 live births (UNFPA, 2023).
This alarming rate of maternal deaths highlights the ongoing health challenges faced by developing and underdeveloped countries, despite receiving substantial amounts of Official Development Assistance (ODA). In contrast, industrialized and wealthy nations generally do not face such challenges. Therefore, this research aims to explore the impact of ODA on the public health sector, specifically regarding maternal mortality rates, in 24 developing countries within the Asia-Pacific region over the period from 2000 to 2020.
1.2  Research Questions and Hypothesis 
The research questions of the study design as follows:
1. Is there any significant correlation between official development assistance and maternal mortality rate in Asian Pacific developing nations?
2. How does official development assistance impact maternal mortality rate in Asian Pacific developing nations?
3. What factors contribute to reducing maternal death rate in developing nations in the Asian Pacific?


According to the research questions, hypothesis of the study are as follows:
H1: There is a significant negative correlation between official development assistance (ODA) and maternal mortality rate (MMR) in Asian Pacific developing countries.
H2: Official development assistance (ODA) has a substantial positive effect on reducing maternal mortality rates (MMR) in Asian Pacific developing countries.
H3:  Factors significantly impact on reducing maternal mortality rates (MMR) within Asian Pacific developing countries.
1.3  Significant of the Study
This study aims to explore the influence of Official Development Assistance (ODA) on maternal mortality in developing countries, specifically focusing on 24 low- and lower-middle-income nations in the Asia-Pacific region. Maternal mortality is a crucial indicator of public health, and the health sector plays a key role in driving GDP growth and overall social well-being. Moreover, improving maternal healthcare can increase women's participation in the workforce and contribute to the generation of a healthy labor force, which in turn can drive economic prosperity within a community or country (Prastiw, 2014). This is why governments globally strive to achieve MDG Goal 5 and SDG Target 3.1, aiming to reduce maternal deaths to fewer than 70 per 100,000 live births by 2030.
Despite these goals, many recipient countries continue to face significant health challenges, particularly in improving maternal mortality rates, which serve as an important indicator of a nation's human capital development. The maternal mortality rate has been rising in many developing nations, especially in lower-middle-income and least-developed countries, primarily due to limited resources and healthcare services. This trend highlights the substantial socio-economic development gap between industrialized and developing nations. As a result, ODA from international communities and OECD donor nations has become an essential external resource channel, enabling developing countries to improve health rights for pregnant women.
Therefore, this study aims to conduct a panel data analysis of 24 developing countries in the Asia-Pacific region to assess the impact of foreign development aid on maternal mortality rates. Additionally, the study will examine other economic and social factors that influence the reduction of maternal deaths. The findings and analysis will provide policy recommendations that can benefit both policymakers and international development partners working in the health sector of developing countries.

2. Literature Reviews
There has been ongoing debate among scholars about the effectiveness and efficiency of Official Development Assistance (ODA) from wealthy nations to developing and underdeveloped countries. While much of the prior literature focused on the impact of ODA on economic growth, more recent studies have shifted attention to the role of ODA in health sector development. Given that the primary purpose of ODA is to reduce poverty and improve the living standards of all citizens in recipient countries, the effectiveness of ODA in the health sector is as critical as its impact on GDP growth.
The relationship between economic growth and health sector development is closely intertwined. As a nation's economy grows, public expenditure typically increases, which can be invested in social sectors like health. This investment in healthcare can lead to improved living standards, a healthier, more skilled, and productive workforce, ultimately stimulating further economic growth and fostering sustainable development.
The flow of external resources has played a key role in helping developing nations achieve their development goals by providing foreign capital that addresses financial constraints and supports development in areas like economics, health, and education (Sahoo, 2016). Many scholars agree that ODA positively influences both income growth and health outcomes. However, some argue that while ODA can stimulate economic growth, it may not have a direct effect on health outcomes. These scholars suggest that the effectiveness of ODA depends on the strength of institutions and sound policy frameworks.
In the context of health sector development, much of the prior research has focused on indicators like newborn mortality rates, child mortality under the age of five, the impact of government expenditure on maternal mortality, and the role of maternal education in reducing maternal deaths. However, there is relatively little empirical research directly examining the influence of ODA on maternal mortality rates.
This section provides an overview of global and regional literature on the relationship between ODA, economic growth, health sector development, and maternal mortality. It also presents a theoretical framework to examine the effectiveness of aid in reducing maternal mortality in developing countries. The empirical investigation into the impact of ODA on maternal mortality remains an underexplored area, highlighting the need for further research in this topic.



2.1 Theoretical Literature Review
A nation's economic progress is typically measured by its GDP growth rate and the individual income levels of its citizens, while economic development is assessed by multi-sector growth, including investments in human capital, particularly in the health and education sectors. These sectors support societal improvement by fostering a more skilled and productive workforce (P. Todaro & C. Smith, 2020). For example, Singapore achieved significant economic development by transforming its population into a skilled workforce through investments in both health and education (World Bank, 2024). Health sector development, as a critical component of human capital development, plays an essential role in ensuring productive and sustainable development. A robust healthcare system guarantees a healthy population, which fosters economic growth and improves living standards (Knox, 2020). However, disparities in health outcomes persist between developed and developing nations due to limitations in resources, such as financial constraints, insufficient healthcare infrastructure, and a lack of technical capacity (WHO, 2018). Among the most crucial health outcomes, improving maternal health is particularly important in developing countries. Maternal health not only protects the lives of mothers and children but also contributes to stronger reproductive health, which is vital for human capital development (Girum & Waise, 2017). In 2013, Jim Young Kim, former President of the World Bank, emphasized the role of health sector development, particularly maternal health, in promoting overall global development. He argued that investing in maternal health leads to a healthier, more productive population capable of contributing to society's growth and poverty reduction (Kim J. Y., 2015).
Despite these arguments, maternal mortality remains a significant health issue in developing nations, with approximately 99% of maternal deaths occurring in low and lower-middle-income countries (PMNCH, 2021). Official Development Assistance (ODA) from wealthy donor nations can play a key role in addressing these challenges by supporting health and education, ultimately contributing to long-term economic development. While ODA may not always spur immediate economic growth, especially in conflict-affected or fragile areas, it serves as a vital tool for reducing social welfare disparities, including maternal health challenges, thereby helping to eradicate poverty (Musa, Mustapha, & Maijama'a, 2021).
The impact of foreign aid on health outcomes, particularly maternal mortality, remains a subject of debate. Some scholars argue that foreign aid positively affects health, while others contend that its effectiveness depends on the presence of sound policies and institutional structures in the recipient country. Some researchers suggest that foreign assistance has minimal or no impact on health outcomes. 
Previous studies have shown that maternal mortality is influenced by multiple factors, including access to healthcare and education. While foreign development assistance has been crucial in addressing health disparities, its effectiveness in reducing maternal mortality remains contested. This research aims to analyze the impact of ODA on maternal mortality rates by examining ODA trends in developing nations and the effects on the health sector, specifically maternal health in the Asia-Pacific region. The study will also explore other factors influencing maternal mortality and provide empirical reviews to evaluate the efficacy of development aid in reducing maternal health challenges. Ultimately, the goal is to contribute to more effective aid allocation and better outcomes for maternal health in developing countries.
2.2 Empirical Reviews
According to the Organization for Economic Cooperation and Development (OECD), Official Development Assistance (ODA) is government aid designed to improve the GDP growth and social welfare of developing countries (OECD, 2019). ODA is provided through bilateral or multilateral channels, which include loans, grants, technical assistance, humanitarian aid, and debt forgiveness. The flow of foreign aid, therefore, plays a crucial role as an external source of resource inflows for developing countries. However, despite the significant contributions of ODA, some countries still struggle to meet their development targets. Scholars have varied perspectives on the effectiveness of ODA, especially regarding its impact on economic growth. Some argue that foreign assistance fills the savings-investment gap and the foreign exchange gap, while others suggest that ODA stimulates economic growth only when used effectively (Sahoo, 2016). A significant body of literature has focused on ODA’s effect on economic growth. Phyo (2024), for instance, conducted a study on the impact of foreign aid on economic progress in 70 developing countries, using approaches like Fixed Effects (FE), Random Effects (RE), and Least Square Dummy Variable (LSDV) models. Phyo’s research indicated that ODA positively impacts economic growth when recipient nations have strong institutions and healthy economic conditions. However, he also noted that excessive foreign assistance could lead to corruption and impede economic development. Similarly, Tun (2020) highlighted the positive effects of foreign assistance on Myanmar’s economic growth following political reforms in 2011. He emphasized that effective poverty reduction strategies and proper monitoring and evaluation systems contribute to mutual accountability between donors and recipients, enhancing aid effectiveness. In contrast, some studies have shown that the effectiveness of ODA depends on a sound policy environment. Yiew & Law (2018) examined 95 developing nations and found a U-shaped relationship between ODA and economic growth, suggesting that ODA does not contribute to short-term economic growth unless there is a robust policy environment. Over the long term, however, ODA helps develop economic and social infrastructure, which can promote sustained growth. The study emphasized that good governance and strategic management are crucial for maximizing the benefits of foreign aid.
The health sector is fundamental to improving living standards in any nation. As a vital component of human capital development, it fosters the creation of a productive workforce that can contribute to economic prosperity. Despite the importance of public healthcare spending in developing nations, ODA plays a pivotal role in addressing financial shortages and improving healthcare delivery in countries where domestic resources are insufficient (Rickbourn & Ndukumana, 2019). ODA is especially crucial in improving health outcomes, including maternal health, in developing countries. Scholars have increasingly focused on the link between ODA and maternal health, recognizing that maternal mortality is not just a health issue but also a significant economic challenge.
Maternal mortality remains a critical health issue in many developing nations, with 99% of maternal deaths occurring in low- and lower-middle-income countries (PMNCH, 2021). ODA, particularly in the health sector, is essential in reducing maternal mortality by providing financial resources for healthcare delivery programs, reproductive health initiatives, and knowledge-sharing activities related to maternal care. Research by Banchani and Swiss (2019) found that despite significant ODA inflows, maternal mortality rates in some developing nations have remained high due to inefficiencies in aid allocation and the lack of targeted programs. They suggested that donor nations should prioritize reproductive health programs to improve maternal health and ensure the protection of mothers and children. The role of ODA in improving maternal health has been debated, with some researchers asserting that aid interventions have minimal impact. A study by Michelle et al. (2013) compared aid interventions aligned with the Paris Declaration and those that did not follow the guidelines. The study concluded that the aid system adhering to the Paris principles showed minimal improvements in maternal health, suggesting that a more collaborative and coordinated approach among all stakeholders, including governments, donors, and civil society, is essential for improving maternal health outcomes.
In the Asia-Pacific region, maternal mortality rates vary significantly, with countries like Australia and New Zealand achieving low maternal mortality rates, while nations like Afghanistan continue to experience high maternal mortality rates (The Global Economy.com, 2024.). The disparities in maternal health reflect broader socio-economic and healthcare disparities within the region. According to the WHO report “Health at a Glance: Asia/Pacific-2024,” maternal mortality in lower-middle-income countries in the Asia-Pacific region remains higher than in high-income countries, indicating the need for increased investment in maternal health (OECD/WHO, 2024).
This study aims to extend the existing literature by examining the effects of ODA on maternal mortality in 24 developing nations within the Asia-Pacific region over a 21-year period (2000-2020). By analyzing the relationship between ODA and maternal mortality, the study seeks to identify factors such as GDP per capita, health expenditure, access to sanitation, and education indicators that influence maternal health outcomes. 
2.3 Conceptual Framework of the study
The study's conceptual framework builds on previous literature, in which net ODA is the independent variable, and the GDP growth, current health expenditure, primary completion rate, HIV/AIDS, and sanitation services are control variables when the maternal mortality rate is the dependent variable. Therefore, the following diagram (2.1) presents the factors that can influence maternal mortality rates in developing countries.
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Figure (2.1) - Conceptual Framework of the study
			Source	     - Developed by Researchers
3. Methodology
3.1 Research Method
This study adopts a quantitative and Explanatory  approach to examine the impact of Official Development Assistance (ODA) on health outcomes, with a particular focus on maternal mortality rates (MMR) from 2000 to 2020. The study utilizes pooled panel data, covering a 21-year period (2000-2020), representing 24 developing countries in the Asia-Pacific region. This dataset, comprising 504 observations, was sourced from the World Bank's open access database, providing reliable secondary information for analysis. The study employs STATA-18 econometric software to evaluate the influence of ODA on maternal mortality, using panel data methods. Panel data analysis is particularly advantageous as it combines time-series and cross-sectional data, allowing the study to capture both the variations between countries and changes within each country over time (Eric, 2024). As Moseki Lowani (2018) suggested, panel data analysis controls for omitted variables, offering a more robust examination of relationships than methods using only cross-sectional or time-series data. Katchova (2020) further emphasizes that panel data enhances the variability and efficiency of the analysis.
The study was applied different approaches to panel data analysis, including Fixed Effect Model (FEM), and GMM for robust check.  To determine the most suitable model, the Hausman test was been employed. The Hausman test assesses potential specification errors and helps decide whether the Fixed Effects is more appropriate for analyzing the heterogeneity in the data. This rigorous methodology aims to provide a comprehensive understanding of the relationship between ODA and maternal mortality in the Asia-Pacific region, contributing valuable insights into the effectiveness of foreign aid in improving public health outcomes.
3.2 Model Specification
The study uses regression model to determine the impact of ODA (Official Development Assistanc) on MMR (Maternal Mortality Rate) and adopts the model specifications derived from a previous researcher, Moseki Lowani (2018). The study assumes maternal mortality rate as endogenous variable (dependent variable) for health outcome and official development assistance as exogeneous variable (independent variable). Therefore, a simple model of health outcomes in this quantitative analysis as follow:

Where “ ” represents the health outcome, maternal mortality rate of country “i” in year “t”, “” indicates the independent variables that affect health outcome for country “i” in year “t”, and  means the coefficient of the independent variables, while  denotes as the intercept term and  represents the error term. Previous researchers point out that, in addition to the main independent variable, there are several factors that can influence on health outcome of a developing nation. Therefore, the equation can be written as follows:	

Where, “Z” represents a collection of control variables that influence on maternal mortality for country “i” in year “t”. Therefore, the study uses the following equation to determine the impact of Official Development Assistance (ODA) on Maternal Mortality Rate (MMR) in developing countries using a panel dataset, along with control variables:

		Where,
	MMR
	=
	Maternal Mortality Rate and ln natural logarithm at  country “i” in year “t

	NODA
	=
	Net Official Development Assistance

	GDP
	=
	GDP growth

	CHE
	=
	Current Health Expenditure

	PCR
	=
	Primary Completion Rate

	HIV
	=
	HIV impact on population (infected with HIV)

	SS

	=
	Sanitation Services
Indicate a time-specific fixed effects.



3.3 Data Collection and Data Sources
This study employs panel data collection to investigate the impact of ODA (Official Development Assistance) on maternal mortality rates in 24 Asian-Pacific developing nations. The study collected the required secondary data from reliable and valid sources such as WB (the World Bank) and OECD (the Organization for Economic Cooperation Development). Furthermore, the foundation of this study includes reports from WHO (the World Health Organization), UNICEF (United Nations International Children’s Fund), IHME (the Institute for Health Metrics and Evaluation), and other reliable literature sources, such as authoritative documents, relevant books, and websites from respective organizations, journals, published articles, and related research papers.  The dependent variable in this study is MMR (Maternal Mortality Rate), and maternal mortality rate represents the death rate of dying pregnant women during the period of pregnancy or after childbirth per 100,000 live births. The independent variable is Net ODA received (% of GNI), and it serves as a proxy for the total amount of foreign aid that a nation receives. Previous literature indicates that, in addition to Net ODA received (% of GNI), critical factors such as Gross Domestic Product (GDP), health expenditure, access to knowledge for healthy lifestyle, prevalence of HIV/ AIDS, and access to sanitation services can also influence on maternal mortality rate. Therefore, the study uses factors such as GDP growth (annual %), CHE (current health expenditure; % of GDP), PCR (primary completion rate; female, % of relevant group), HIV (prevalence of HIV; total, % of population ages at 15-49), and SS (sanitation services; % of population) as controlled independent variables. 

3.4 Data Analysis Methods
To estimate the equation described earlier, the study employs both the Fixed Effects (FE) approach and the Generalized Method of Moments (GMM) using STATA-18 econometric software. According to Katchova (2020), the FE model is a method that accounts for individual-specific effects on the independent variables, focusing on variations within each individual over time. This approach allows for the assessment of how independent variables influence the outcome variable as conditions change over time. To determine the most appropriate model for this study, the Hausman test is utilized. The test helps identify whether the Fixed Effects or Random Effects model is more suitable for the data. If the p-value exceeds 0.05, the Random Effects model is considered appropriate, as it indicates that there is no significant difference between the two models. However, if the p-value is below 0.05, the Fixed Effects model is preferred, as it suggests that individual-specific effects should be considered in the analysis. This rigorous approach ensures that the study employs the most suitable method for evaluating the relationship between ODA and maternal mortality.

4. Results and Discussion
4.1 Introduction
This section offers a thorough elucidation of outcomes, data analysis, conclusions, and discussion aligned with the research's objectives. The chapter comprises different primary sections. This evaluation begins with a descriptive examination of the dependent as well as independent variables, succeeded with a correlation study, diagnosing test outcomes verifying the hypotheses underlying the classic linear regression approach, and the findings of the regression together with comprehensive explanations.
4.2 Statistical Descriptive Analysis
The primary goal of statistical analysis is to summarize and characterize the attributes of a dataset. Descriptive statistics are commonly used to present quantitative information in a clear and understandable format. The following Table (4.1) provides summary statistics for key variables, including the dependent variable, Maternal Mortality Rate (MMR), and independent variables such as net official development assistance, GDP growth rates, current health expenditure, primary completion rate, HIV prevalence, and sanitation services. The data includes 504 observations across 24 developing countries in the Asia-Pacific region over 21 years. The table presents the number of observations (N), mean, standard deviation (SD), minimum (min), and maximum (max) values for each variable.
Table 4.1 Descriptive statistical methods
	
	(1)
	(2)
	(3)
	(4)
	(5)

	Variables
	N
	mean
	SD
	min
	max

	LnMMR
	504
	4.851
	0.967
	2.773
	7.205

	LnHIV
	504
	1.249
	1.410
	-3.124
	3.841

	LnGDP
	504
	1.417
	0.856
	-2.445
	4.062

	LnCHE
	504
	1.507
	0.512
	0
	2.833

	LnPCR
	504
	2.586
	2.204
	0
	4.813

	LnNODA
	504
	-1.348
	0.980
	-2.303
	0.182

	LnSS
	504
	3.999
	0.503
	2.321
	4.597

	
	
	
	
	
	


Source: STATA 18.0, Results 2025



The study employs log-transformation to manage the wide range of maternal mortality rates (MMR) across countries, improving data distribution. The average log-transformed MMR is 4.851, indicating a moderate level of maternal mortality, with a relatively low standard deviation of 0.967, showing that most countries have MMR values close to the mean. However, there is considerable variation, with MMR ranging from 2.773 to 7.205, indicating significant differences in maternal health between countries. HIV prevalence, with a log-transformed mean of 1.249, shows high variability, as indicated by a large standard deviation of 1.410. The values range from -3.124 to 3.841, importance differing HIV rates across nations. The log-transformed GDP average of 1.417 reflects sensible economic output, with a standard deviation of 0.856, indicating reasonable variation in GDP across countries. The GDP range from -2.445 to 4.062 points to a mix of underdeveloped and wealthier nations.
Health expenditure averages at 1.507, with a small standard deviation of 0.512, showing that most countries' health spending is close to the mean. However, some nations exhibit extreme spending levels, from 0 to 2.833, indicating disparities in healthcare funding. The primary completion rate has a mean of 2.586 but a high standard deviation of 2.204, suggesting significant variation in education outcomes across countries, with rates ranging from near zero to 4.813. Net Official Development Assistance (NODA) has a mean of -1.348, with a standard deviation of 0.980. The range from -2.303 to 0.182 shows varying levels of aid, with some nations receiving substantial aid while others are more economically independent. These discrepancies highlight the need for targeted interventions in low-income or crisis-affected areas to promote sustainable development and reduce aid dependency.
The study analyzes the impact of various factors on maternal mortality rates (MMR) across 24 developing countries in the Asia-Pacific region. The average log-transformed MMR is moderate, with values ranging from low to high, indicating significant variation in maternal health across countries. Factors like HIV prevalence, GDP, health expenditure, primary school completion rates, sanitation service and net official development assistance (NODA) also show considerable variability. While most countries have moderate health spending and GDP, some show extreme values, reflecting disparities in healthcare, economic development, and education. The study highlights the need for targeted interventions and focused aid allocation to address these disparities, particularly in low-income and crisis-affected areas.


4.3 Analysis of Correlations
Correlation analysis is used to evaluate the direction and strength of the linear relationship between multiple variables. The correlation coefficient, ranging from -1 to 1, measures this relationship, with 1 indicating a perfect positive correlation, -1 a perfect negative correlation, and 0 indicating no linear relationship (Gujurat, 2011). A correlation matrix helps identify relationships between explanatory variables. According to Brooks (2008), multicollinearity is a concern if correlation coefficients exceed 0.8. Table (4.2) presents the correlation coefficients for the variables in the study.
Table 4.2 Correlation Result
	
	lnMMR
	lnNODA
	lnGDP
	lnCHE
	lnPCR
	lnHIV
	lnSS

	lnMMR
	1
	 
	 
	 
	 
	 
	 

	lnNODA
	-0.023
	1
	
	
	
	
	

	lnGDP
	0.06
	-0.03
	1
	
	
	
	

	lnCHE
	-0.25***
	0.03
	-0.07
	1
	
	
	

	lnPCR
	-0.07
	0.11*
	0.07
	0.03
	1
	
	

	lnHIV
	0.21***
	0.20***
	-0.19***
	0.37***
	-0.07
	1
	

	lnSS
	-0.73***
	-0.24***
	0.04
	0.18***
	0.17***
	-0.22***
	1


            Source: STATA 18.0, Results 2025
Table (4.2) illustrates the relationships between various variables in the dataset through their correlation coefficients. It shows that GDP growth and HIV prevalence are positively correlated with maternal mortality, net official development assistance (ODA), current health expenditures, primary completion rates, and sanitation services are negative correlation. In contrast, GDP growth negatively correlates with maternal mortality. Current health expenditures, primary completion rates, and HIV prevalence are positively correlated with net ODA, while economic growth and sanitation services are negatively correlated with net ODA. The primary completion rate and sanitation services are positively correlated with economic growth, while current health expenditures and HIV prevalence show negative correlations with economic growth. Additionally, HIV prevalence is positively correlated with the primary completion rate, while sanitation services have a negative correlation with it. This analysis suggests that various factors, such as economic growth, education, and health, are interconnected. Economic growth promotes education and sanitation services but does not necessarily lead to improvements in health expenditures or reductions in HIV rates. Net ODA plays a crucial role in supporting education and healthcare, but its relationship with economic development is complex, involving both aid dependency and development challenges. Policymakers should focus on sustainable development strategies and local capacity building to break the cycle of aid dependency and achieve long-term progress.
4.3  Result and Regression Model Interpretation
The table shows a significant negative relationship between the natural logarithm of maternal mortality rate (LnMMR) and net official development assistance, health expenditure, primary completion rate, and sanitation services. Conversely, LnMMR has a positive correlation with HIV infection and GDP growth rate. The fixed effect model explains 70.09% of the variation in LnMMR, indicating a strong fit. While a high R-squared suggests the model is well-fitted, it doesn't guarantee conceptual soundness. The model's validity is supported by the significant explanatory power of net official development assistance in reducing maternal mortality. With an R-squared above 20%, the findings are considered reliable. The null hypothesis is rejected in both regression models, and the model is significant at the 1% level, with a p-value of 0.000.
Table 4.3 Estimate Regression results of Fixed Effect Model
	
	(1)

	VARIABLES
	lnMMR
FEM

	lnNODA
		 -0.415***

	                  (-4.79) 




	lnGDP
	 0.0289***

	
	(2.06)

	lnCHE
	  -0.0683***

	
	                  (-1.28)

	lnPCR
	 -0.00788**

	
	(-1.04)

	lnHIV
	0.071***

	
	(2.69)

	lnSS
	-0.886***

	
Constant
	(-9.73)
 7.825***
                   (21.04)

	Observations
	504

	Number of Countries
R-Squared 
Year FE
	24
0.7090
Yes

	
	


                                    T-statistics in parentheses, *** p<0.01, ** p<0.05, * p<0.1
Source: STATA 18.0 Results, 2025
4.3.1 Interpretation of Fixed-Effects Robust Model Result
The fixed-effects regression model explores the relationship between maternal mortality rate (lnMMR) and several factors, including net official development assistance (lnNODA), GDP (lnGDP), current health expenditure (lnCHE), primary school completion rate (lnPCR), HIV prevalence (lnHIV), and sanitation services (lnSS). The study uses data from 504 observations across 24 Asia-Pacific countries between 2000 and 2020, explaining 70.90% of the variation within countries over time and 43.16% of the overall variance in maternal mortality.
Findings results: LnNODA (Net Official Development Assistance): A 1% increase in ODA leads to a 0.415% reduction in maternal mortality, with a statistically significant p-value. This suggests that foreign aid is effective in improving healthcare infrastructure and maternal health services, thus reducing maternal deaths. This finding aligns with studies by Ravallion (2004) and Berthe & Mandeville (2011), which highlight the positive impact of foreign aid on maternal health. LnGDP (Gross Domestic Product): A 1% increase in GDP is associated with a 0.0289% increase in maternal mortality, with a borderline significant p-value. This indicates that while economic growth may improve healthcare resources, it does not automatically result in better maternal health outcomes unless accompanied by targeted investments in healthcare systems. Supporting studies, such as Bloom and Canning (2000) and Sachs (2001), argue that economic growth can lead to better healthcare, while contradicting studies, such as Ravallion (2004) and Deaton (2013), emphasize that growth alone does not ensure improvements in maternal health.
LnCHE (Current Health Expenditures): A 1% increase in health expenditures is associated with a 0.0683% reduction in maternal mortality, with a statistically significant p-value. This suggests that higher health spending can reduce maternal deaths by improving healthcare access and quality. This aligns with the findings of Berthe & Mandeville (2011), who also emphasize the importance of health expenditure in improving maternal health outcomes.
LnPCR (Primary Completion Rate): A 1% increase in primary school completion is associated with a 0.00788% reduction in maternal mortality, with a statistically significant p-value. This indicates that education can positively impact maternal health by improving health literacy and access to healthcare services. This finding aligns with studies by Barro and Lee (2013) and Gakidou et al. (2010), which demonstrate the link between education and improved maternal health outcomes. LnHIV (HIV Prevalence): A 1% increase in HIV prevalence is associated with a 0.0709% increase in maternal mortality, with a statistically significant p-value. This highlights the elevated risks of maternal mortality among HIV-infected women, underscoring the need for targeted healthcare interventions for HIV-positive pregnant women. This finding aligns with studies by Kashiwabara et al. (2014) and Gao et al. (2015), which highlight the increased maternal health risks associated with HIV. LnSS (Sanitation Services): A 1% increase in sanitation services is associated with a 0.8862% reduction in maternal mortality, with a highly significant p-value. This suggests that improved sanitation services can significantly reduce maternal deaths by preventing infections and other pregnancy-related health complications. Supporting studies, such as Bloom et al. (2008) and Bartram et al. (2014), emphasize the critical role of sanitation in reducing maternal mortality by preventing infections.
Sum-up, The model shows that factors like official development assistance and sanitation services are strongly associated with reducing maternal mortality, while HIV prevalence and GDP are linked to higher maternal mortality. Increased health expenditures and primary school completion also contribute to lowering maternal mortality, although the impact of these variables varies. The findings highlight the importance of targeted interventions and investments in healthcare systems, sanitation infrastructure, and education to improve maternal health outcomes.
4.3.2 Robustness Check 
A robustness check is a method used in statistical analysis or econometrics to assess the reliability and stability of research findings by testing whether results hold under different models, assumptions, or data specifications. The purpose is to determine if results are sensitive to minor changes or if they remain consistent, thereby enhancing the credibility of the conclusions. Robustness checks are a critical part of high-quality research, validating findings, identifying potential biases, and ensuring the applicability of results to broader contexts. The Generalized Method of Moments (GMM) is an econometric technique designed to estimate models with endogenous variables or misspecified error terms, effectively addressing challenges such as endogeneity and robustness check may struggle with. GMM relies on moment conditions derived from the model's theory to ensure consistent parameter estimates, even when explanatory variables are correlated with the error term and making GMM a flexible method applicable to dynamic, panel data models, as well as models with heteroskedasticity or autocorrelation. In robustness checks, GMM serves to verify the stability of findings under different assumptions, particularly in the presence of endogeneity, thus strengthening the confidence in the research conclusions by testing their consistency across various model specifications. To conduct a thorough robustness analysis, this study employed both fixed-effect regression as baseline and GMM approaches Arellano Bond dynamic panel-data estimation  for robustness checking, with results presented in the following model.

Table 4.4 Estimate Regression results of GMM robustness Check
	
	GMM

	VARIABLES
	lnMMR 

	L.lnMMR
	0.887***

	
	(0.0240)

	lnNODA
	-0.0515**

	
	(0.0201)

	lnGDP
	0.00860**

	
	(0.00357)

	lnCHE
	-0.0256*

	
	(0.0144)

	lnPCR
	0.000424

	
	(0.00171)

	lnHIV
	0.000506

	
	(0.00652)

	lnSS
	-0.113***

	
	(0.0314)

	Constant
	0.920***

	
	(0.232)

	Observations
	504

	Number of Countries
years
	24
21


        Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1
Source: STATA 18.0 Results, 2025
The Generalized Method of Moments (GMM) results for the above table provided which explained as follows, with consideration to the robustness check and Interpretation of Results:
The Generalized Method of Moments (GMM) Arellano Bond dynamic panel-data estimation  results indicate several important relationships in the model. The lagged Maternal Mortality Ratio (L.lnMMR) has a strong positive relationship with current MMR (coefficient = 0.887, p < 0.01), suggesting that past MMR values significantly influence current outcomes. Net official Development Assistance (lnNODA) is negatively associated with MMR (coefficient = -0.0515, p < 0.05), indicating that higher development assistance contributes to improved maternal health. The Gross Domestic Product (lnGDP) shows a positive relationship with MMR (coefficient = 0.00860, p < 0.05), suggesting that higher economic growth may not necessarily lead to improved maternal health, possibly due to other factors like income inequality or uneven healthcare distribution. Current Health Expenditure (lnCHE) is marginally negatively related to MMR (coefficient = -0.0256, p < 0.1), implying that increased health spending may contribute to better maternal health outcomes. However, Primary Care Residences (lnPCR) and HIV prevalence (lnHIV) do not significantly impact MMR in this model (both p > 0.1). Sanitations service (lnSS) has a strong negative relationship with MMR (coefficient = -0.113, p < 0.01), highlighting the critical role of social investments in improving maternal health. The constant term (0.920, p < 0.01) represents the baseline MMR when all explanatory variables are zero. The robustness of these results is confirmed through the use of GMM, which addresses potential endogeneity issues and ensures that the findings are not biased by omitted variables or simultaneous causality. The results remain statistically significant for key variables, and the model’s consistency across various specifications strengthens confidence in the conclusions. These findings suggest that development assistance, health expenditure, and social spending play significant roles in reducing maternal mortality rates, with GMM providing reliable estimates despite the potential for endogeneity.
5. Conclusion
This study examines the relationship between net official development assistance (ODA) and maternal mortality rates in developing Asia-Pacific nations using panel data from 24 countries over 21 years. A fixed-effects model was employed to account for unobserved country characteristics, and a Generalized Method of Moments (GMM) approach was used for robustness checks. The findings reveal that ODA significantly reduces maternal mortality, with a 1% increase in ODA resulting in a 0.4153% decrease in maternal deaths. This highlights the role of ODA in improving maternal health outcomes by strengthening healthcare systems and access to medical services in resource-constrained nations.
The study also finds that sanitation services have a strong inverse relationship with maternal mortality, where a 1% increase in sanitation services corresponds to a 0.8862% reduction in maternal deaths. In contrast, a 1% increase in HIV prevalence is associated with a 0.079% rise in maternal mortality, emphasizing the need for targeted healthcare interventions for HIV-positive pregnant women, including antiretroviral therapy (ART) and specialized prenatal care.
Economic growth, as measured by GDP, showed a positive correlation with maternal mortality, suggesting that economic growth alone does not automatically improve maternal health outcomes. The study indicates that economic growth must be complemented by targeted health investments and the strategic allocation of resources to reduce maternal mortality effectively. While increased health expenditure and primary school completion rates were negatively associated with maternal mortality, their impacts were statistically significant in this model.
The study emphasizes the multifaceted nature of maternal mortality in the Asia-Pacific region, with ODA, sanitation services, and HIV prevalence being significant factors. It suggests that policymakers should prioritize investments in maternal health, particularly through ODA, sanitation infrastructure, and HIV prevention programs. Additionally, a comprehensive approach combining domestic policy improvements with international support is crucial for sustainable reductions in maternal mortality.
In close, the GMM analysis confirmed that past maternal mortality rates significantly influence current outcomes, indicating the persistence of maternal health challenges over time. Development assistance and sanitation services were found to be key in improving maternal health, while economic growth and health expenditures had marginal effects. The study stresses the importance of increasing development assistance, healthcare investments, and social spending to address maternal health, while also tackling underlying economic inequalities. The robustness of these findings further underscores the importance of strategic interventions in reducing maternal mortality.
6. Recommendation
This study emphasizes the crucial role of net official development assistance (ODA) in reducing maternal mortality in Asia-Pacific developing nations and offers several key recommendations for improving maternal health outcomes. Governments in developing countries should strengthen coordination with donors and development partners to ensure that aid aligns with long-term health goals, as the delivery of aid may shift over time due to changing donor priorities. Enhancing institutional quality by addressing corruption, improving transparency in resource allocation, and ensuring efficient use of aid is essential for sustained improvements in maternal health. Additionally, investing in sanitation services is critical, as the study highlights the importance of sanitation in reducing maternal mortality, especially in rural and underserved areas. Governments and donors should prioritize investments in sanitation infrastructure and hygiene education. The study also emphasizes the need for targeted HIV interventions, with governments ensuring that pregnant women have access to antiretroviral therapy (ART), skilled obstetric care, and monitoring for opportunistic infections to improve outcomes for HIV-positive women. Improving health policy and financial strategies is essential, as maternal mortality serves as an indicator of health system quality, and efficient resource allocation for health projects can directly impact maternal outcomes. 
Moreover, economic growth alone does not guarantee reductions in maternal mortality, and a multidimensional approach is required, including public health investment and strong monitoring systems to address the factors affecting maternal health. In conclusion, reducing maternal mortality requires a coordinated approach involving governments, donors, and international agencies. By implementing these recommendations, stakeholders can contribute to achieving the Sustainable Development Goal of reducing the global maternal death ratio to below 70 per 100,000 live births by 2030.
7. Limitations and potential research directions
Future research on this topic could be enhanced in several ways. First, future studies should consider using primary data sources to ensure more accurate and reliable results. Qualitative factors such as religious, political, social, and geographical elements in developing Asia-Pacific nations could also be explored, as they may influence the relationship between net official development assistance (ODA) and maternal mortality rates. This study primarily relied on numerical data, so examining these qualitative aspects would provide a deeper understanding of the issue. Additionally, future research should explore how broader socioeconomic factors, such as income inequality, access to employment, social safety nets, and gender equality, impact maternal mortality. For example, studies could investigate whether wealth distribution within a country, rather than overall GDP growth, plays a more significant role in improving maternal health outcomes. Another avenue for future research is to examine the influence of primary and secondary education, especially for women and girls, on maternal health outcomes across different cultural contexts. Comparing the effectiveness of educational programs in various regions and assessing how literacy, health knowledge, and decision-making autonomy contribute to reducing maternal mortality could offer valuable insights. This study has opened the door for further exploration of the diverse factors affecting maternal mortality in developing countries. Future research should build on these findings by investigating additional variables and examining how different socioeconomic, healthcare, and political factors interact to affect maternal health. By gaining a deeper understanding of the factors contributing to maternal mortality, researchers can provide actionable recommendations for policymakers and development partners to improve maternal health outcomes worldwide.
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