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ABSTRACT

Introduction: this article analyzes how variables such as Gross Domestic Product per capita, health spending,
infant and neonatal mortality rates, and other economic indicators influence life expectancy and other
health outcomes. Using econometric models, we identify the key determinants of health and evaluate the
impact of various health policies implemented between 2000 and 2020.

Method: multiple linear regression models are used to analyze the relationship between economic variables
and health outcomes in countries of the Organization for Economic Cooperation and Development and Latin
America. Data were collected from reliable sources such as the World Bank and the Organization for Economic
Cooperation and Development, covering 2000-2020.

Results: the results support that investment in health, economic development, and public health policies
are key determinants of population health. The health production function provides a sound theoretical
framework for understanding how health inputs translate into health outcomes and how health policies and
programs can influence improving a population’s well-being.

Conclusions: the study highlights the relevance of investments in health and economic growth for improving
health outcomes in the Organization for Economic Cooperation and Development and Latin American
countries. Public policies should ensure adequate financing of the health sector.

Keywords: Health Production Function; Organization for Economic Cooperation and Development; Latin
America; Gross Domestic Product; Acquired Immunodeficiency Syndrome; Unemployment Rate.

RESUMEN

Introduccion: el objetivo de este articulo es analizar cdmo variables tales como el Producto Interno Bruto
per capita, el gasto en salud, las tasas de mortalidad infantil y neonatal, y otros indicadores economicos
influyen en la esperanza de vida y otros resultados de salud. Mediante modelos econométricos se identifican
los determinantes clave de la salud y se evalla el impacto de diversas politicas de salud implementadas en
el periodo 2000-2020.

Método: se utilizan modelos de regresion lineal multiple para analizar la relacion entre las variables econémicas
y los resultados de salud en paises de la Organizacion para la Cooperacion y el Desarrollo Econdmicos y
América Latina. Los datos se recopilaron de fuentes fiables como el Banco Mundial y la Organizacion para la
Cooperacion y el Desarrollo Econémicos, abarcando el periodo 2000-2020.
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Resultados: los resultados respaldan la idea de que la inversion en salud, el desarrollo econémico y las
politicas de salud publica son determinantes clave de la salud de la poblacion. La funcion de produccion de
salud ofrece un marco tedrico Util para comprender como los insumos de salud se traducen en resultados de
salud, y como las politicas y programas de salud pueden influir en la mejora del bienestar de una poblacion.
Conclusiones: el estudio destaca la relevancia de las inversiones en salud y el crecimiento econémico
para mejorar los resultados sanitarios en los paises de la Organizacion para la Cooperacion y el Desarrollo
Economicos y América Latina. Las politicas publicas deben garantizar una financiacion adecuada del sector
salud.

Palabras clave: Funcion de Produccion de Salud; Organizacion para la Cooperacion y el Desarrollo Economicos;
América Latina; Producto Interno Bruto; Sindrome de Inmunodeficiencia Adquirida; Tasa de Desempleo.

INTRODUCTION

For decades, the relationship between economic factors and health outcomes has been the subject of study,
especially in the context of the countries of the Organization for Economic Cooperation and Development
(OECD) and Latin America.™ In Colombia, the evaluation of the health production function acquires particular
relevance due to the economic and social challenges facing the country.?

Implementing effective health policies and optimizing public spending on health is fundamental to
improving health indicators and reducing inequalities in access to medical services.® This study uses advanced
econometric models to analyze the relationship between economic variables and health outcomes, providing
a comprehensive view of how economic growth, health spending, and other factors influence life expectancy
and infant mortality in Colombia.®

This article analyzes how variables such as Gross Domestic Product (GDP) per capita, health spending,
infant and neonatal mortality rates, and other economic indicators influence life expectancy and other health
outcomes. Using econometric models, we identify the key determinants of health and evaluate the impact of
various health policies implemented from 2000 to 2020.

Multiple linear regression models were used to analyze the relationship between economic variables and
health outcomes in OECD countries and Latin America. The results revealed that GDP per capita and health
spending are significant determinants of life expectancy and infant and neonatal mortality reduction. In
addition, interactions between variables are identified that allow a better understanding of the combined
effects of economic and health policies. This econometric approach not only facilitates the identification of the
key determinants of health but also provides valuable information for formulating public policies to improve
the well-being of the Colombian population. The evidence underscores the importance of investing in health
and economic development to achieve sustainable progress in health indicators.

METHOD

Multiple linear regression models analyzed the relationship between economic variables and health
outcomes in OECD and Latin American countries. Data were collected from reliable sources such as the World
Bank and the OECD, covering the period from 2000 to 2020. Related variables included life expectancy at birth,
infant mortality, and neonatal mortality rates. The independent factors considered GDP per capita, health
expenditure as a percentage of GDP, number of deaths from Acquired Immune Deficiency Syndrome (AIDS),
measles immunization, CO2 emissions, and Unemployment Rate.

R software, a powerful and flexible tool for statistical analysis and computer graphics, was used for
econometric data processing.® In addition, a script available on the Internet was used for some programming
considerations.®

Three return models were carried out in each group of countries. All independent variables were listed
in the first model to assess their overall impact. The second model excluded insignificant variables in the
second model to improve model fit. The third model included interactions between variables to explore pooled
effects. The models were evaluated using the adjusted coefficient of determination (adjusted R?) and statistical
significance tests (p-values).”

This study aims to estimate the health production function using a linear regression model with variables
extracted from the World Bank and OECD for the period 2000-2020.® This analysis seeks to identify the key
determinants of health in OECD countries, considering statistics related to life expectancy, infant mortality
rate, gross domestic product per capita, and other relevant factors.

In this study, the following variables were used: expected life expectancy at birth (male and female, total):
this reflects the development of individuals and academic results, affecting labor efficiency and stability and
related to long-term social and political plans. Mortality rate in children under 5: an important indicator of
health and children’s health, assessing the quality of service to protect mothers and children. GDP per capita:
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representing the total cost of goods and services produced in this country during a year, divided by the total
population. Population with access to medical services: those who have access to high-quality medical care
and observe the proposed instructions. As % of GDP, medical expenditures show the share of the country’s
economy for the health sector. National medical expenditures: the country’s average medical services for each
person. Malnutrition rate in the population: reflects the share of malnourished people. The cost of research
and development as a percentage of GDP shows investment in scientific research and measures technological
development. Out-of-pocket consumption per capita: the average amount a person spends directly on medical
services. Unemployment level: represents the percentage of labor out of work and actively looking for a job.

Annual data for the selected variables were collected for OECD countries from 2000 to 2020. The primary
sources were the World Bank and OECD databases.®” To understand each variable’s behavior over time, a
descriptive analysis was performed. This included calculating means, medians, standard deviations, and
general trends. Some variables, such as GDP per capita and health expenditure per capita, were transformed
using natural logarithms to normalize their distribution and reduce heteroscedasticity.

The multiple linear regression technique was used to estimate the model. R software was used to carry
out the analysis. The model’s goodness of fit was evaluated using the coefficient of determination (R?),
and statistical significance tests (p-values) were performed for each regression coefficient. The estimated
coefficients were interpreted to understand the impact of each independent variable on life expectancy. The
results were discussed in the context of health policy and implications for the OECD.

RESULTS

The results reveal that GDP per capita and health spending are significant determinants of life expectancy in
OECD countries and Latin America. Higher life and health spending are associated with longer life expectancy
and lower infant and neonatal mortality. Per capita health spending, in particular, showed a significant positive
impact on life expectancy in both men and women.

In OECD countries, infant and neonatal mortality rates decreased significantly due to increased health
spending and measles immunization. However, CO2 emissions and unemployment hurt life expectancy,
highlighting the importance of environmental and labor policies in public health.

The analysis in Latin America revealed that public health spending and adjusted GDP per capita are key
to improving health indicators. Countries such as Chile showed the best life expectancy and infant mortality
results. At the same time, Brazil and Mexico faced greater challenges due to economic fluctuations and
inequalities in access to health services.

Analysis of the Health Production Function in the Organization for Economic Cooperation and Development
Countries (2000-2020)

This research provided a comprehensive understanding of the connection between health spending,
economic indicators, and health outcomes. During these two decades, remarkable progress has been made in
aspects such as life expectancy, infant mortality reduction, and economic growth in the member countries of
this organization. To achieve this objective, a comprehensive database was used that included variables such
as life expectancy, infant mortality in children under five years of age, GDP per capita, and the percentage of
GDP allocated to health expenditure (table 1).

In general terms, it was found that both Health Spending Per Capita (HPSP) and health spending as a
proportion of GDP (HPSG) favorably affect life expectancy in both men and women. This indicates that increasing
investment in health, either in absolute terms or relative to the size of a country’s economy, is associated
with an increase in the population’s longevity. This result underscores the relevance of strengthening and
guaranteeing access to health systems as a key strategy for improving health indicators at the general level.®

Additionally, it was determined that the Gross Domestic Product per capita (GDP pc) and the Total
Unemployment Rate (TDT) also influenced the Infant Mortality Rate (IMR). A significant correlation was
established between an increase in GDP per capita and a reduction in unemployment with a decrease in infant
mortality. These findings suggest that economic progress and employment stability are important determinants
of the health and well-being of children under five, highlighting the relevance of implementing economic and
labor policies that favor the reduction of infant mortality.®

One of the most relevant findings of this research is the positive correlation between health spending and
life expectancy in OECD member countries. As investment in health care increases, the population’s longevity
increases, indicating that health policies and programs have had a significant effect on citizens’ lifespans. This
result emphasizes the need to allocate sufficient resources to the health system to optimize overall health
indicators.™

In addition, a considerable reduction in infant mortality rates under five was observed in OECD countries
during the period studied. This decline can be associated with several factors, such as advances in neonatal
care, successful vaccination campaigns, and public health strategies focused on reducing infant mortality.
These achievements reflect the coordinated efforts of OECD countries to improve the health and well-being of
families, which has contributed to increasing life expectancy and reducing inequalities in child health.(?
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On the economic front, there has been sustained growth in GDP per capita in OECD countries over the past
two decades. This increase in wealth per capita has been a fundamental element in the region’s economic
and social development, improving the population’s living conditions. Continued economic growth has allowed
these countries to invest in health infrastructure, disease prevention programs, and access to quality medical
services, which has had a favorable impact on the population’s health outcomes.'?

In terms of methodology, the study was based on a comprehensive analysis of key variables such as
life expectancy, infant mortality rates, GDP per capita, and health spending as a percentage of GDP. The
relationships between these variables were explored using linear regression models, and the main determinants
of health in OECD countries were identified. The results provide valuable information on how health spending,
economic development, and other factors affect population health, which helps design effective health policies
to improve health indicators in the region.®

These findings support that investment in health, economic growth, and public health policies are key
elements for population health. The health production function provides an appropriate theoretical framework
for understanding how resources allocated to health translate into better health outcomes and how health
policies and programs can positively influence the well-being of a population.

Table 1. Health Production Function in the Countries of the Organization for Economic Cooperation and Development (2000-

2020)

Indicator Variable Coefficient Significance Interpretation
(p-value)

Life expectancy (women) GDP per capita 0,01827 0,003 Increased GDP per capita improves life expectancy
Life expectancy (women) Health expenditure  0,05334 0,001 Increased health spending improves life expectancy
Life expectancy (men) GDP per capita 0,0300 0,004 Increased GDP per capita improves life expectancy
Life expectancy (men) Health expenditure 0,1053 <0,001 Increased health spending improves life expectancy
Infant mortality GDP per capita -0,107 0,078 Increased GDP per capita reduces infant mortality
Infant mortality Health expenditure -0,967 <0,001 Increased health spending reduces infant mortality
Neonatal mortality GDP per capita -0,1831 <0,001 Increased GDP per capita reduces neonatal mortality
Neonatal mortality Health expenditure  -0,9077 <0,001 Increased health spending reduces neonatal mortality

Analysis of the Relationship between Health Spending and Per Capita Gross Domestic Product in Latin
America (2010-2020)

The study overviews the relationship between health spending and economic development in five Latin
American countries, Argentina, Mexico, Chile, Peru, and Brazil, from 2010-2020. A quantitative analysis based
on linear regression identified that higher public health spending correlates with an increase in adjusted GDP
per capita, reinforcing the idea that investing in solid health systems benefits the population’s well-being and
economic growth. In addition, it was evident that the reduction in health spending negatively impacted key
indicators such as life expectancy and the capacity to respond to the COVID-19 pandemic, underscoring the
importance of maintaining sustainable and consistent health policies (table 2).

Regarding health indicators, Chile has the highest life expectancy for both men and women, while Mexico
and Brazil have lower values. The infant mortality rate showed a downward trend in all countries, with Chile
leading in this aspect, although Brazil experienced a temporary increase between 2015 and 2016. In economic
terms, adjusted GDP per capita grew in all countries, with Peru and Chile showing greater stability, while
Argentina faced significant fluctuations.

The analysis of public health spending as a percentage of GDP reveals that Chile has the highest commitment
to public health, in contrast to Brazil and Mexico, where the percentages are lower and more variable. On the
other hand, Mexico has the highest out-of-pocket spending on health, which could indicate deficiencies in its
public health system, while Chile and Brazil show a downward trend in this area. Finally, alcohol consumption
decreased in general, although an increase was observed in Chile and Peru towards the end of the period
analyzed.

The study’s results reflect significant advances in public health and economic development in these countries
but also highlight persistent challenges. It is essential to continue monitoring these indicators and design
effective public policies that prioritize investment in health to improve the quality of life of the population and
economic growth in the region.

Table 2. Ratio of Health Expenditure to Gross Domestic Product per capita in Latin America (2010-2020)

Country Life Life Infant Adjusted  Public Health Out-of-Pocket Alcohol
Expectancy Expectancy Mortality GDP per Expenditure (% Health Spending (%) Consumption
(Men) (Women) Rate capita of PIB) P g% (liters per capita))
Argentina 73,06 79,74 10,89 20 982,27 6,14 43,5 9,21
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Brazil 70,87 77,35 16,08 15 021,37 3,80 38,8 7,28
Mexico 70,53 76,99 15,14 19 309,60 2,91 38,8 6,26
Chile 76,94 82,08 7,18 23 498,92 4,94 38,8 8,20
Peru 72,68 77,13 14,12 11 760,90 2,98 38,8 5,30

Assessment of the Health Production Function and Health Policies in Colombia (2000-2020)
The study on the health production function in Colombia between 2000 and 2020 aims to identify the most

effective health investments to maximize welfare in developing countries. Using a logarithmic econometric
model, the impact of various health policies on key indicators such as life expectancy at birth and infant
mortality rate was analyzed. The independent variables considered include GDP per capita, public spending on
health as a percentage of GDP, estimated number of AIDS deaths, measles immunization, and CO2 emissions

(table 3).

Table 3. Indicators for Colombia

Indicator Value
Life Expectancy (Men) 72,68
Life Expectancy (Women) 77,13
Infant Mortality Rate 14,12
Adjusted GDP per Capita 11 760,90
Public Health Expenditure (% of GDP) 2,98
Out-of-Pocket Health Spending (%) 38,80
Alcohol Consumption (liters per capita) 5,30

The results of linear regressions indicate that higher GDP per capita and higher public spending on health

are associated with improvements in life expectancy for both women and men, as well as reductions in infant
and neonatal mortality rates. In contrast, an increase in AIDS deaths and CO2 emissions is associated with
poorer health outcomes. Measles immunization shows a positive correlation with life expectancy and a negative
correlation with infant mortality. These findings highlight the importance of implementing comprehensive
and sustainable health policies that include investments in disease prevention and control and improving
environmental conditions (table 4).

Table 4. Health Production Function and Health Policies in Colombia (2000-2020)

Indicator Variable Coefficient Significance Interpretation

(p-value)
Life expectancy (women) GDP per capita 0,02093 0,003 Increased GDP per capita improves life expectancy
Life expectancy (women) Health expenditure  0,04697 0,007 Increased health spending improves life expectancy
Life expectancy (men) GDP per capita 0,03404 0,005 Increased GDP per capita improves life expectancy
Life expectancy (men) Health expenditure  0,09557 0,002 Increased health spending improves life expectancy
Infant mortality GDP per capita -0,107 0,078 Increased GDP per capita reduces infant mortality
Infant mortality Health expenditure -0,967 <0,001 Increased health spending reduces infant mortality
Neonatal mortality GDP per capita -0,1831 <0,001 Increased GDP per capita reduces neonatal mortality
Neonatal mortality Health expenditure  -0,9077 <0,001 Increased health spending reduces neonatal mortality

DISCUSSION

In terms of methodology, the study was based on a detailed analysis of key variables such as life expectancy,
infant mortality rates, GDP per capita, and health spending as a percentage of GDP." The relationships between
these variables were explored using linear regression models, and the key determinants of health in Colombia
were identified. The results of these models provided valuable information on how health spending, economic
development, and other factors influence population health, which can help design effective health policies to
improve health outcomes in the region.®

The results support the idea that health investment, economic development, and public health policies
are key determinants of population health.” The health production function provides a sound theoretical
framework for understanding how health inputs translate into health outcomes and how health policies and
programs can influence improving a population’s well-being.® This study underscores the need to continue
investing in comprehensive and sustainable health policies to ensure significant improvements in quality of life
and socioeconomic development in Colombia and other developing countries.

A comparison of health and economic development indicators between OECD countries, Latin America,
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and Colombia reveals significant differences that reflect disparities in levels of investment, access to health
services, and socioeconomic development. In OECD countries, higher life expectancy is observed for both
men and women, which is associated with higher per capita health expenditure and GDP. These countries also
have lower infant mortality rates, demonstrating the effectiveness of their health systems and public policies
focused on prevention and quality medical care.®

In contrast, although Latin American countries have made progress in their health indicators in recent
decades, they still face considerable challenges. For example, Brazil and Mexico have higher infant mortality
rates and lower life expectancy compared to OECD countries.?" These differences can be attributed to lower
levels of investment in health, inequalities in access to medical services, and less favorable socioeconomic
conditions. @

Colombia, for its part, is in an intermediate position. Although it has made notable progress in life expectancy
and reducing infant mortality, its indicators are still below OECD averages. Life expectancy in Colombia is lower
than in more developed countries, and the infant mortality rate remains higher.?® Nevertheless, the government
has made significant efforts to increase public spending on health and improve vaccination coverage, which has
contributed to improved health outcomes over the past two decades.?"

This comparison underscores the importance of continuing to invest in robust and accessible health systems
and economic policies that foster inclusive growth and reduce inequalities.? To close the gap between
Colombia and the most developed OECD countries, it is essential to prioritize investment in public health,
strengthen prevention and healthcare programs, and ensure equitable access to health services for the entire
population.® In addition, a comprehensive approach that combines health policies with sustainable economic
development strategies is required to improve the population’s well-being and long-term economic growth.@”

CONCLUSIONS

The study highlights the relevance of investments in health and economic growth to improving health
outcomes in OECD countries and Latin America. To strengthen public health, public policies should focus on
ensuring adequate health sector financing, fostering inclusive economic growth, addressing unemployment,
and reducing CO2 emissions. In addition, vaccination and infectious disease prevention programs are key to
reducing infant and neonatal mortality. Future research should incorporate additional variables and conduct
comparative analyses with other countries to obtain a more comprehensive understanding of the determinants
of health.

Analysis of the health production function in OECD countries, Latin America, and Colombia has revealed
significant differences and similarities in indicators of health and economic development. These findings
highlight the importance of investments in health, economic growth, and public health policies in improving
the health outcomes of a population.

A positive relationship is observed between health spending and life expectancy in OECD countries. Higher
health spending per capita and as a percentage of GDP is associated with greater longevity and a lower infant
mortality rate. In addition, sustained economic growth has played a key role in improving health indicators.

The results in Latin America are mixed. Countries like Chile have made significant progress in reducing
life expectancy and infant mortality, approaching OECD levels. However, other countries, such as Brazil and
Mexico, still face considerable challenges, with higher infant mortality rates and lower life expectancy. These
differences underscore the need to increase investment in health and reduce inequalities in access to medical
services.

Colombia, for its part, is in an intermediate position. Although it has progressed in life expectancy and
reduced infant mortality, its indicators still fall short of OECD averages. The positive correlation between GDP
per capita and life expectancy, together with the reduction in infant and neonatal mortality associated with
higher health spending, highlights the importance of continuing to invest in this sector.

Understanding the behavior of these indicators is essential for formulating effective public policies. The
theories of health economics, supported by econometric tools, allow policymakers to identify the areas of
investment that generate the most significant health benefits. The ability to quantify the impact of various
economic and health variables on health outcomes provides a solid basis for designing effective policies to
improve the population’s well-being.

The availability of reliable and up-to-date databases is essential for accurate and relevant analyses. High-
quality information allows researchers and policymakers to monitor changes in health indicators and evaluate
the effectiveness of implemented interventions. It also facilitates comparison between countries and regions,
which is essential for identifying good practices and adapting policies to specific contexts.

Future studies must include a wider range of variables that may influence health outcomes, such as
education, water quality and sanitation, and access to health services in rural versus urban areas. Comparing
results from different countries and regions can provide a more complete picture of how policies and economic
contexts affect health outcomes. This can help identify best practices and tailor policies to specific contexts.
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Conducting longitudinal research that follows specific population cohorts can provide a more detailed
view of how changes in economic and health factors affect health outcomes over time. Reliable and up-
to-date databases are essential for accurate and relevant analyses. Researchers must work in collaboration
with institutions and governments to ensure the availability of high-quality data. Integrating approaches
from different disciplines, such as economics, public health, and sociology, can provide a more complete
understanding of the determinants of health and help design more effective policies (Bazan Robles et al., 2023).

The results of this study underscore the importance of health investments, economic development, and public
health policies in improving a population’s health indicators. OECD countries, Latin America and Colombia, can
learn from each other and adopt best practices to reduce gaps in health outcomes and foster sustainable and
equitable development.
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