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Abstract

Background Social and economic indicators of countries at the global level can reveal both weak and strong achieve-
ments concerning specific countries on a wide range of indices. The purpose of the present study was to investigate the
correlations between social and economic indicators and the Human Development Index (HDI), a summary composite
measure of a country’s average wellbeing.

Methods Secondary analysis was conducted between April and July 2022. Six variables of the HDI (i.e., the Gini Coeffi-
cient Index [GCI], Multidimensional Poverty Index [MPI], Research and Development Percentage Index of gross domestic
product [R&D], infant mortality rate (IMR), and Gender Development Index [GDI]) were investigated across 189 countries
in six continents. Data were analyzed using a multivariate regression model.

Results The average HDI in the countries of the world was equal to 0.72 (SD £ 0.14), with the highest HDI score in Europe
(0.87£0.06; p<.001). Europe also had the highest R&D (1.34 [SD + 1.02]; p <.001) and GDI indicators (0.98 [SD +0.02];
p <.001). Africa had the highest infant mortality (41.62 [SD £ 18.93]; p <.001) and highest MPI (0.230 [SD +0.166]; p <.001).
America had the highest GCI (44.10 [SD +6.27]; p <.001). Findings indicated that countries with a higher HDI had better
social and economic indicators (p <.001). There was a correlation between all selected indices with the HDI. The highest
(negative) correlation was observed between IMR and HDI (r=—0.885). The multivariate regression model showed IMR
and the MPI were significant predictors of HDI and explained 84.7% of variance.

Conclusion The two country indicators of IMR and MPI are good predictors of a country’s HDI.

Keywords Human Development Index - Socio-economic indicators - Infant mortality - Multivariate regression model

1 Introduction

One of the most common criteria for measuring development in countries is the Human Development Index (HDI)
[1]. The HDI, one of the composite indicators of human potential level and quality of life, is a combination of three
dimensions: life expectancy at birth (a key health indicator using the Life Expectancy Index), the number of years of
education and the expected number of years of education (using the Education Index), and standard of living (using
the Gross National Income Index). Economic benefits are expressed as gross domestic product (GDP) [2]. The HDl is
currently widely used as an indicator of the development status of countries [3] and to evaluate the happiness and
quality of human life [4]. Before the 1990s, economic performance was considered the main indicator of development
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for countries [5]. However, GDP and economic performance alone are insufficient to compare countries’ levels of
development due to lack of attention to the quality of development and the fair provision of living opportunities
for individuals [6]. Indeed, the increase in economic growth of a country may not necessarily mean improvement in
health and education, or fair distribution of economic growth benefits among the population which means there
might be some kind of inequity in the use of available facilities [7]. Therefore, the United Nations introduced the HDI
in 1990 and declared this index would be both constructive and useful.

Originally, the HDI focused on economic factors but has been optimized many times over the years [8]. Therefore,
in addition to paying attention to the economic growth at country level, the HDI includes education and life expec-
tancy to emphasize the expansion of human capacities, capabilities, and livelihood options in society [9]. The human
development paradigm emphasizes simultaneous basic issues including human empowerment, how individuals use
their abilities to function better in society, and how individuals choose between options they have in all aspects of
their lives [10]. The HDI provides a summary composite measure of a country’s average achievements in three basic
aspects of human development: long and healthy life (with indicator of life expectancy at birth), knowledge (with
indicators of expected years of schooling and mean years of schooling), and a decent standard of living (with indicator
of gross national income [GNI] per capita). Therefore, the HDI includes both economic criteria and indicators assess-
ing social progress to evaluate the development of a country [11]. Moreover, the HDI is a specific socio-demographic
measure at country level including the key indicators of human development [12].

The HDI has been used in different areas: (i) it has helped the World Health Organization (WHO) to develop various
strategies to increase life expectancy; (ii) it is a useful index to classify the risk of disease and mortality at international
level (e.g. women in countries with low HDI are 2-3 times more at risk of illness and have decreased life expectancy);
and (iii) its use is increasingly widespread in the medical literature, where very high HDIs are representative of coun-
tries with more resources (e.g., better economies, skilled workforce, etc.) [13]. Overall, the HDI emphasizes countries’
contributions to overall human well-being and focuses attention on improvement needs, and is therefore valuable
[14]. The HDI is easily calculated, accessible, and is an important indicator of social and economic impact across
the world [15]. The novel contributions of the present study include the examination of (i) the HDI by geographical
continent, (ii) the role of important socio-economic indicators and their relationship with the HDI, and (iii) which
indicators have a predictive role for human development.

However, it may have some limitations. One of the main proposed weaknesses of the HDI is underestimating the
inequalities and injustices within a country, which limits its use as one of the most important indicators of human
development. Consequently, other social and economic indicators were introduced to fill this gap. Therefore, it has
been recommended that the HDI should be complemented with other indicators related to socio-economic cohesion
and development strategies [16]. The Gini Coefficient Index, Multidimensional Poverty Index, research and devel-
opment expenditure, infant mortality rate, and Gender Development Index (GDI) are among these socio-economic
indicators which are used worldwide for better configuring countries’ socio-economic profiles.

There is now a global consensus that poverty is a multifactorial phenomenon. The most widely used index for
poverty globally is the Multidimensional Poverty Index, which has made a significant contribution to the discussion of
measuring the dimensions of poverty. However, it suffers from weaknesses such as the inability to capture inequality
between the poor and within-household inequalities [17]. Based on the analysis of socio-economic variables such as
life expectancy, per capita income, and education, they have been shown to be positively and significantly associated
with human development. Therefore, policymakers and stakeholders should focus on programs and policies that
provide important and structured insights into improving the Human Development Index [18].

A study by Almasi et al. [19] showed that infant mortality occurs more in developing countries than developed
ones. There is also a significant inverse association between the HDI score and the infant mortality rate. Therefore,
the average annual percentage change in the HDI score is also associated with the infant mortality rate [19]. Evidence
also shows that the HDI score in Iran increased by 12% from 2005 to 2016, and along with it, the infant mortality
rate decreased by 52% during the same period [20]. The results of another study showed that the urbanization rate
and increased share of government health expenditure in GDP had an inhibiting effect on the infant mortality rate,
while inequality in income distribution worsens the health situation and increases the infant death rate. Therefore,
the association between the HDI score and infant mortality has been empirically confirmed. Increasing economic
growth and, along with it, better access to health services for individuals in the community leads to decreased child
mortality [21].
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The Multidimensional Poverty Index (MPI) is a very important index. In Africa, an improving score on this index results
in improved health for women and children [22]. This index identifies multidimensional poverty and provides an assess-
ment of the current poverty situation of a country or region for policymakers in the direction of planning [23].

1.1 Aims of the present study

The present study aimed to (i) assess the correlation between countries selected social and economic indicators with
their HDIs; and (ii) explore the role of countries selected social and economic indicators in predicting the total HDI score.

2 Methods
2.1 Study design

The study comprised secondary analysis of pre-existing datasets available on the United Nations and World Health
Organization’s website. These datasets are freely available from https://hdr.undp.org/data-center/human-development-
index#/indicies/HDI and https://worldpopulationreview.com/country-rankings/how-many-countries-are-there.

2.2 Eligibility criteria and sampling procedure

The only inclusion criteria in the study were the completeness and availability of the data for countries’ HDI scores.
Based on the data available on the abovementioned websites, HDI scores and information regarding selected social
and economic indicators (including GINI Coefficient Index, Multidimensional Poverty Index, research and development
expenditure, infant mortality rate, and Gender Development Index [GDI]) were available for 189 countries out of total 206
independent countries (the number of countries recognized by the United Nations). Data were collated from 44 countries
in Europe, 43 countries in Asia, 54 countries in Africa, 35 countries in America, and 13 countries in Oceania. Countries
with incomplete data regarding selected study variables were excluded. The data regarding the selected indicators in
2022 were collected by two expert researchers from 15 May to 15 June within a period of one month. Where possible,
the most up-to-date and latest data in each indicator was examined.

2.3 Measures

The data from six indicators were collected including (i) HDI, (ii) GINI Coefficient Index (GCl), (iii) Multidimensional Poverty
Index (MPI), (iv) research and development expenditure (as a percentage GDP [R&D]), (v) infant mortality rate (IMR), and
(vi) Gender Development Index (GDI).

e HDI: This composite index measures average achievement in three basic dimensions of human development (i.e.,
life expectancy, educational knowledge, and standard of living). Scores range from 0 to 1 (which is multiplied by 100
and expressed as a percentage). Higher scores indicate countries’ higher position in terms of welfare and health.

e GCl: This index measures the deviation of the distribution of income among individuals or households within a coun-
try from a perfectly equal distribution to absolute inequalities in a range of 0 to 100. A score of 0 indicates absolute
equality and a score of 100 indicates absolute inequity.

e MPI: This index measures the percentage of the population that is multi-dimensionally poor adjusted by the intensity
of deprivation. Scores range from 0 to 1 (also presented as 0%-100%). A score of 0 indicates no deprivation and a
score of 1 indicates complete deprivation.

o R & D expenditure: This measures the current and capital expenditures (both public and private) on creative work
undertaken systematically to increase knowledge, including knowledge of humanity, culture and society, and the use
of knowledge for new applications. Research and development cover basic research, applied research, and experi-
mental development. The score in this index shows the percentage of the country’s spending on development and
research from the GDP which is represented from 0% to 100%. The higher the percentage, the more the country
devotes their budget to development and research.

e GDI: This index measures the ratio of female to male HDI scores. It is a composite index measuring average achieve-
ment in the three basic dimensions captured in the Human Development Index—a long and healthy life, knowledge,
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and a decent standard of living— adjusted to account for inequalities between males and females. The ratio is calcu-
lated as female HDI to male HDI. A score equal to 1 indicates development equality between genders, while scores
further from 1 have less development equality between genders. A score equal to 1 indicates equal development
between the sexes, while scores below 1 mean more gender development in men and scores above 1 mean more
gender development in women.

e IMR: This measures the infant mortality rate infant per 1,000 live births (i.e., the probability of dying between birth
and one year expressed per 1,000 live births).

For the HDI, the data of 189 countries were available. For the IMR, the data of 187 countries were available. For the
MPI, the data of 109 countries were available. For R&D, the data of 136 countries were available. For GDI, the data of 167
countries were available. Finally, for the GCl, the data of 152 countries were available.

2.4 Statistical analysis

Data were analyzed using SPSS software (version 25). Means and standard deviations (SDs) were used to describe con-
tinuous variables. Frequencies and percentages were used to describe categorical variables. Inferential statistics includ-
ing Pearson’s correlation coefficient, independent t-test and analyses of variance (ANOVAs) were used. Countries were
categorized into two categories of high and low HDI based on the median of HDI for included countries which was 0.74
in a range of 0-1 (a higher HDI score basically means better health and wealth at country level).

To assess the predicting role of selected indicators for HDI, multivariable linear regression models were applied. The
assumptions of linear regression model were confirmed (i.e., normal distribution of dependent variables, absence of
outliers, variance inflation factor [VIF] < 5, and tolerance < 1 for all variables). In the linear regression, HDI was set as the
dependent variable and the selected indicators were independent variables entered to the model using the stepwise
approach. A p-value of <0.05 was set as the significance level for all tests. The value of the Durbin-Watson Index in the
study was 1.96, which indicates the absence of autocorrelation in the data. Moreover, the value of the VIF was 2.668 and
the tolerance was 0.375.

2.5 Ethical consideration

The study protocol was according to the guidelines of the Declaration of Helsinki and approved by Institutional Review
Board and the Ethics Committee in Biological Research affiliated to Qazvin University of Medical Sciences (Ethical code:
IR.QUMS.REC.1400.339).

3 Results

A total of 189 countries (based on having available and complete data on HDI scores) were included. For the selected
variables, the highest data availability was for the IMR with 187 countries and the lowest data availability was for MPI data
with 109 countries (Table 1). The average HDI in the countries of the world was 0.72 (SD+0.14), and the average IMR in
the world was 21.35 (SD £ 19.18). The means and standard deviations of other variables are shown in Table 1.

Table 1 Table of frequencies,

Variable HDI IMR MPI R&D* GDI* GCl

means and standard

deviations of study variables  vj|ig N (missing) 189 (0) 187 (2) 109 (80) 136 (53) 167 (22) 152(37)
Range 0.39-0.95  1.40-84.50 0-0.60 0-5 0.48-1.06  24.20-63
Mean (SD) 0.72(0.14)  21.35(19.18)  0.13(0.15)  0.81(0.97) 0.93(0.07) 38.22(7.81)
Median (IQR) 0.74(023) 14 (26) 0.07(0.23) 050(0.98) 0.96(0.08)  36.95 (10.15)

HDI Human Development Index, IMR infant mortality rate, MPI Multidimensional Poverty Index, R&D
research and development expenditure, GDI Gender Development Index, GC/ Gini Coefficient Index

“Explanation: The scores of two indicators (GCl and R&D) are in percentages
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There were significant correlations between most of the study variables and the HDI (Table 2). The highest (negative)
correlation was observed between IMR and HDI (r=-0.885). Table 2 shows the correlation of the other variables with
each other.

3.1 Inter-continent comparison of study variables

The mean and standard deviation of the study variables HDI, GCI, MPI, GDI, R&D and IMR based on related continents are
shown in Table 3. Europe compared to other continents had the highest mean scores on (i) HDI (0.87 [SD=0.06]; p < 0.001,
(i) R&D (1.34 [SD=1.02]; p<0.001), and (iii) GDI (0.98 [SD=0.02]; p < 0.001). Africa compared to other continents had
the highest mean scores on (i) IMR (41.62 [SD=18.93]; p <0.001) and MPI (0.230 [SD=0.17]; p<0.001). Finally, America
compared to other continents had the highest average score on GCl (44.10 [SD =6.27]; p <0.001).

3.2 Comparison of study variables in high and low HDI countries

All study variables including HDI, GCI, MPI, GDI, R&D and IMR were significantly in a worse condition in the countries with
low HDI scores compared to countries with high HDI scores (Table 4).

3.3 Predictors of HDI

The multivariable linear regression model showed a significant and positive relationship between the HDI and the IMR
and the MPI (Table 5). Each unit increase in the IMR score reduced the score of the HDI score by —0.003. Also, a unit
increase in the MPI led to a 0.38% decrease in HDI score. In total, these two socio-economic indicators (IMR and MPI)
explained 84.7% of HDI score variance.

4 Discussion

The Human Development Index (HDI) is a composite measure of various factors such as health, education, and liv-
ing standards. It is used as a key indicator of the overall well-being of a population. However, it is also influenced by
other variables such as infant mortality, GINI coefficient, Multidimensional Poverty Index, and the Gender Development
Index. Understanding the associations between these variables and the HDI can help policymakers to identify areas for
improvement of actions among human populations and prioritize interventions to promote human development. The
present study aimed to determine the associations between HDI with selected national social and economic indicators
(including GINI, MPI, R&D expenditure, IMR, and GDI). The results indicated a significant correlation between selected
indicators and the HDI. The highest (negative) correlation coefficient was between the IMR and HDI. Two of the socio-
economic indicators (IMR and MPI) explained 84.7% of variance in HDI score. Based on these results, it can be inferred
that IMR and MPI can provide a good description of the economic and social wellbeing of countries and can be used as
proxy measures for the HDI.

Table 2 Study variables’inter-item correlation coefficients

Variables Inter-item Pearson correlation coefficients

1 2 3 4 5 6
1. Human Development Index (HDI) 1 —0.885** —-0.871** —0.588** 0.619** —-0.421**
2. Infant mortality rate (IMR) 1 0.791** —0.431** —0.606** 0.410%*
3. Multidimensional Poverty Index (MPI) 1 -0.142 —0.519** 0.151
4. Research and development expenditure (R&D) 1 0.222* —0.350**
5. Gender Development Index (GDI) 1 —-0.039
6. GINI Coefficient Index (GCl) 1

“Correlation is significant at the p <0.01 level (two-tailed)
“Correlation significant at the p <0.05 level (two-tailed)
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Tablle 4 Mean (SD),Of studied Variable Country HDI N Mean (SD) Mean difference [95% Cl] t-statistic and p value
variables in countries
with high and low Human IMR Low 95  34.88(17.93)  27.50[23.64; 31.36] 14.05 (2), p<.001
Development Index High 9 7.30 (5.61)
MPI Low 82 0.173(0.153) 0.155[0.095; 0.215] 5.16 (80). p<.001
High 27 0.017 (0.049)
R&D Low 55 0.28 (0.24) —0.88[-1.19;-0.58] —5.82(53).p<.001
High 81 1.17(1.11)
GDI Low 83 0.90 (0.08) —0.07 [-0.09;-0.05] —7.15(22).p<.001
High 84 0.97 (0.03)
GCl Low 79 40.97 (7.66) 5.71[3.37; 8.05] 4.82 (37),p<.001
High 73 35.25(6.87)

HDI: Human Development Index, IMR: Infant mortality rate, MPI: Multidimensional Poverty Index, R&D:
Research and development expenditure, GDI: Gender Development Index, GCI: Gini Coefficient Index

Table 5 Results of

multivariable linear regression
models presenting predictors B (95% Cl) SE
of Human Development Index

Predictors Unstandardized coefficients Standardized beta ¢t P
coefficients

HDI
IMR —0.003 (- 0.004;-0.002) 0.001 —0.494 —-8.029 p<.001
MPI —0.383(-0.481;-0.286) 0.049 —-0.480 -7.797 p<.001

Model summary R=0.922; R?=0.850; Adjusted R>=0.847

HDI Human Development Index, IMR infant mortality rate, MP/ Multidimensional Poverty Index

Reducing IMR is a key goal of global health initiatives. Several studies have found a strong negative association
between infant mortality and HDI score [24]. Infant mortality is clearly one of the most important indicators of the health
and well-being of a population. High infant mortality rates can be caused by various factors, including poor access to
healthcare, inadequate nutrition, and poor hygiene. In many cases, infant mortality is a reflection of broader patterns of
poverty and inequality in a society [25]. Poverty is also another vital factor in human development, and reducing pov-
erty is another key goal of global development plans. One study showed a negative association between poverty and
HDI score [26]. MPl is a broader scale of poverty that takes into account multiple dimensions of deprivation, including
health, education and standard of living. The MPI provides a more nuanced understanding of poverty because it takes
into account multiple factors that contribute to poverty and deprivation [27].

Infant mortality and MPI score are closely related because poverty and deprivation are major contributors to high
infant mortality rates. In many cases, poor families may lack access to basic healthcare services, adequate nutrition, and
safe living conditions, all of which can lead to poor health outcomes for infants. Consequently, reducing poverty and
improving access to basic resources and services are necessary to improve infant health and reduce infant mortality rates
[28]. Therefore, the results of other studies are consistent with the results of the present study.

In the present study, social and economic indicators were compared at the continent level. Europe had the highest
significant mean scores on the HDI, R&D, and GDI compared to other continents. Africa had the highest significant mean
scores on IMR and MPI compared to other continents. America had the highest significant mean score on GCI compared
to other continents. At the country level, selected indicators (e.g., GDI and R&D) were significantly lower in the countries
with low HDI compared to high HDI countries These results are in line with previous studies reporting that European
countries have better social and economic indicators compared to African countries in terms of health status [29, 30]. In
a study conducted in Austria, the results showed that individuals with a lower social and economic status suffered more
from disease (in general), something that was also observed in during the COVID-19 epidemic [31]. In short, individuals
from lower economic and social levels (i.e., lower economic and educational levels and deprived areas) have increased
chances of contracting diseases (including COVID-19).

The results of a previous study showed that there was a significant inverse relationship between per capita health
expenditure and both human health resource indicators and infant mortality [32]. Therefore, economic growth and
health financing policies have a positive effect on reducing infant mortality and, consequently, increasing HDI score
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[33]. Therefore, developing and implementing policies to increase vaccination rates, in addition to increasing the
number of screening tests, will likely increase the efficiency of countries in promoting the health of individuals in
the community and reducing infant mortality and in line with increasing life expectancy [34].

Evidence also indicates that the MPI score is related to traditional monetary poverty measures by capturing acute
deprivations such as educational deprivation and expresses the deprivations of a country or a region [35]. Conse-
quently, the MPl is a strong tool for achieving sustainable development goals. At the global level, the MPI is an excel-
lent tool for measuring and monitoring poverty that definitively determines the pace and progress in sustainable
development goals [36].

In addition, the results of a study showed that more than 80% of countries have reduced multidimensional poverty.
However, progress in sub-Saharan Africa has been very limited [37]. Various analyses show that poverty reduction is
mainly related to health decline and health deprivation. The findings of another study [38] showed that to significantly
reduce poverty levels, three independent variables should be considered, namely, improving the level of education
and literacy, improving health-oriented policies, and increasing GDP. Moreover, operational measures such as health
education for mothers, job creation, and reducing unemployment should be included in government policies. In
countries with high income and appropriate economic growth, equitable distribution of income and health centers
are among the factors that improve the health status of the community [39].

Research has shown that education and improving the level of health knowledge of mothers are significantly
associated with infant mortality, and that mothers with lower education have higher infant mortality [40]. Therefore,
the results show that inequality plays an important role in determining the health status of different populations
in the world and more efforts should be made for programs to combat inequality and promote justice (in relation
to equality and non-discrimination) in societies. Government health spending and the consequent increase in life
expectancy and reduction in infant mortality positively affect the HDI score and each of its components. Therefore,
government health spending can target human development and improve the well-being of citizens by allocating
more resources to healthcare [41].

Therefore, based on the evidence presented, governments can reduce mortality and improve the health of the
community by educating the community about health education, improving literacy, trying to distribute income more
equally across society by helping low-income households, improving knowledge and awareness among mothers
of pregnancy care, allocating more resources to healthcare (including equipping health centers with maternal and
infant care equipment, hiring more health personnel), making healthcare services more available, and introducing
supportive government policies such as distribution of nutritional supplements for pregnant mothers.

In a study by Tjepkema et al. [42], the proportion of socio-economic inequality in mortality was different based on
the index of socio-economic status (education, occupation or income), age group, sex, and cause of death. This sug-
gests that education, occupation, and income are each independently associated with mortality and are not simply
proxies for each other. Therefore, when assessing socio-economic inequalities in mortality, using different indicators
of socio-economic status can provide a more complete picture. Moreover, many studies have indicated that child
mortality and the subsets of indicators in the MPI (e.g., health and nutrition) are the most important determinants
of human development, and these results were consistent with the findings of the present study.

Although IMR, MPI, R&D, GDI, and GCl scores were all significantly correlated with HDI, only IMR and MPI were
strong predictors of HDI in the regression analyses. Other socio-economic indicators can also have a significant impact
on infant mortality and the MPI score, with an impact on the sub-sets of MPI, education, and nutrition. Therefore,
other socio-economic indicators can indirectly effect on human development at the global level (e.g., educating
mothers on health and reducing infant mortality, paying more attention and investing in health in deprived areas
and reducing infant mortality). For example, educating mothers and improving the nutrition of pregnant mothers
and increasing pregnant mothers’ access to health services, and increasing equality in the use of services can affect
the reduction of infant mortality. Therefore, other study indicators can indirectly affect HDI score.

4.1 Limitations
The present study has some limitations. First, the data were cross-sectional and extracted from secondary datasets,
which at best can only describe associations between variables and not causal relationships. Second, not all the data

from all the countries in the world were available. Therefore, only the countries that had data were included in the
analysis.
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5 Conclusion

The results of the present study showed that the European continent had the highest scores on key wellbeing indices than
other continents in the majority of the investigated indicators, and that the African continent had the lowest indices scores
on the selected indicators. Also, the results of the study showed that like the HDI, infant mortality and the MPI are good
indicators of a country’s welfare and health status.

Based on the results of the present study, the IMR and MPI had almost equal power (based on the beta co-efficient scores),
and the IMR and MPI appear to provide a good description of the economic and social wellbeing of countries and could be
used as proxy measures for the HDI. Each unit increase in the IMR reduced the HDI score by —0.003. Also, a unit increase in
the MPI led to a 0.383% decrease in HDI score. In total, the IMR and MPI predicted almost 85% of the HDI score. Based on
these findings, infant mortality and poverty are important measures of human development that provide insight into the
well-being of individuals and societies.

Addressing the root causes of poverty and deprivation is necessary to reduce infant mortality and improve the overall
health and well-being of communities. Understanding the associations between these variables and the HDI is very important
in improving human development outcomes. Essential strategies for developing countries include the following: educating
pregnant mothers to improve their health status, preparing and distributing essential supplements (such as iron supplements,
folic acid, and vitamin D) to ensure proper nutrition for pregnant women, paying more attention to mothers and children
in deprived areas to prevent malnutrition by implementing supportive policies, and increasing access to health services for
women in deprived areas. Essential strategies that have been implemented by developed countries include the following:
prevention of congenital anomalies with genetic screening to detect a problem, moving towards prenatal and antenatal care
for mothers, encouraging increased participation of mothers in regular visits to health centers, screening children to identify
potential problems, and encouraging mothers to visit and follow-up on their health status during pregnancy.

Policymakers can use of these strategies to identify areas for improvement and prioritize interventions. It should also be
noted that developing countries are different from developed countries due to their poor economic situation and lower level
of education. Developed countries with more adequate per capita income and higher level of education have lower infant
mortality rates. Therefore, global attention to poverty indicators and higher level of education can help developing countries
more. Health problems in developing and developed countries are different, and each of these two types of country must
pursue specific strategies tailored to their circumstances.

Acknowledgements The authors wish to express their deep gratitude to all the people who helped to improve the level of study.

Author contributions Conceptualization—M.A. and Z.A.; methodology—M.A., Z.A., and M.D.G.; software—M.A. and Z.A.; formal analysis—
M.A., and Z.A.; writing—original draft preparation—M.A., Z.A.; and M.D.G.; writing—review and editing—M.A., Z.A., and M.D.G. All authors
read and agreed to the published version of the manuscript.

Data availability The study comprised secondary analysis of pre-existing datasets available on the United Nations and World Health Organi-
zation's website. These datasets are freely available from https://hdr.undp.org/data-center/human-development-index#/indicies/HDI and
https://worldpopulationreview.com/country-rankings/how-many-countries-are-there.

Declarations

Competing interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License, which
permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you give appropriate credit to
the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the licensed material. You
do not have permission under this licence to share adapted material derived from this article or parts of it. The images or other third party
material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If
material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds
the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativeco
mmons.org/licenses/by-nc-nd/4.0/.

References

1. Scherbov S, Gietel-Basten S. Measuring inequalities of development at the sub-national level: from the Human Development Index to
the human life indicator. PloS One. 2020;15(4):e0232014.

@ Discover

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



Research

Discover Public Health (2025) 22:182 | https://doi.org/10.1186/512982-025-00587-6

2. Dasic B, Devic Z, Denic N, Zlatkovic D, llic ID, Cao Y, Jermsittiparsert K, Le HV. Human Development Index in a context of human
development: review on the western Balkans countries. Brain Behav. 2020;10(9):e01755.

3. Heidecke C. Development and evaluation of a regional Water Poverty Index for Benin. Washington DC: The International Food Policy
Research Institute; 2006.

4. SanusiYA. Application of Human Development Index to measurement of deprivations among urban households in Minna, Nigeria.
Habitat Int. 2008;32(3):384-98.

5. Martinez-Guido SI, Gonzdlez-Campos JB, Ponce-Ortega JM. Strategic planning to improve the Human Development Index in disen-
franchised communities through satisfying food, water and energy needs. Food Bioprod Process. 2019;117:14-29.

6. Anand S, Sen A. Human development and economic sustainability. World Dev. 2000;28(12):2029-49.

7. Lawrence PR, Meigh J, Sullivan C. The Water Poverty Index: an international comparison. Keele: Department of Economics, Keele
University; 2002.

8. Kovacevic M. Review of HDI critiques and potential improvements. Hum Dev Res Pap. 2010;33:1-44.

9. Biggeri M, Mauro V. Towards a more ‘sustainable’ Human Development Index: Integrating the environment and freedom. Ecol Ind.
2018;91:220-31.

10. Long X, Yu H, Sun M, Wang XC, Klemes JJ, Xie W, Wang C, Li W, Wang Y. Sustainability evaluation based on the three-dimensional eco-
logical footprint and Human Development Index: a case study on the four island regions in China. J Environ Manag. 2020;265:110509.

11. LiuW, Zhao M, CaiY, Wang R, Lu W. Synergetic relationship between urban and rural water poverty: evidence from Northwest China.
Int J Environ Res Public Health. 2019;16(9):1647.

12. Garcia-Tizén Larroca S, Amor Valera F, Ayuso Herrera E, Cueto Hernandez |, Cufiarro Lopez Y, De Leon-Luis J. Human Development Index
of the maternal country of origin and its relationship with maternal near miss: a systematic review of the literature. BMC Pregnancy
Childbirth. 2020;20:224.

13. Tuncalp O, Hindin MJ, Adu-Bonsaffoh K, Adanu RM. Assessment of maternal near-miss and quality of care in a hospital-based study
in Accra. Ghana Int J Gynaecol Obstet. 2013;123:58-63.

14. Lind N. A development of the Human Development Index. Soc Indic Res. 2019;146(3):409-23.

15. Pan HY, Dai YN, Zheng JN, Shi KQ, Van Poucke S, Zou H, Zheng MH. National incidence of autoimmune liver diseases and its relation-
ship with the Human Development Index. Oncotarget. 2016;7(29):46273.

16. Bilbao-Ubillos J. The limits of Human Development Index: the complementary role of economic and social cohesion, development
strategies and sustainability. Sustain Dev. 2013;21(6):400-12.

17. BurchiF, Espinoza-Delgado J, Montenegro CE, Rippin N. An individual-based index of multidimensional poverty for low-and middle-
income countries. J Hum Dev Capabil. 2021;22(4):682-705.

18. Sasmita NR, Phonna RA, Fikri MK, Khairul M, Apriliansyah F, Idroes GM, Puspitasari A, Saputra FE. Statistical assessment of Human
Development Index variations and their correlates: a case study of Aceh province, Indonesia. Grimsa J Bus Econ Stud. 2024;1(1):12-24.

19. Almasi-Hashiani A, Sepidarkish M, Vesali S, Omani SR. The correlation of human development index on fertility and mortality rate: a
global ecological study. Int J Pediatr. 2016;4(12):4071-80.

20. Mosadeghrad A, Pour-Reza A, Abolhasan-Beigi-Galezan N, Shahebrahimi S. Impact of Human Development Index on mortality rates
in Iran. Iran J Epidemiol. 2019;14(4):331-9.

21. Sepehrdoust H, Shabkhaneh SZ, Sepehrdoust S. Human Development Index and under-five mortality in the Middle East and North
African countries. Middle East J Rehabil Health Stud. 2022;9(3):e117177.

22. Rogan M. Gender and multidimensional poverty in South Africa: applying the global Multidimensional Poverty Index (MPI). Soc Indic
Res. 2016;126:987-1006.

23. Alkire S, Kdvesdi F, Scheja E, Vollmer F. Moderate Multidimensional Poverty Index: paving the way out of poverty. Soc Indic Res.
2023;168(1):409-45.

24. Permanyer |, Scholl N. Global trends in lifespan inequality: 1950-2015. PloS One. 2019;14(5):€0215742.

25. Yumashev A, Slusarczyk B, Kondrashev S, Mikhaylov A. Global indicators of sustainable development: evaluation of the influence of
the Human Development Index on consumption and quality of energy. Energies. 2020;13(11):2768.

26. Pfeffer FT, Waitkus N. The wealth inequality of nations. Am Sociol Rev. 2021;86(4):567-602.

27. Akinlo AE, Sulola AO. Health care expenditure and infant mortality in sub-Saharan Africa. J Policy Model. 2019;41(1):168-78.

28. Alkire S, Foster J. Counting and multidimensional poverty measurement. J Public Econ. 2011;95(7-8):476-87.

29. Mulugeta SS, Muluneh MW, Belay AT, Moyehodie YA, Agegn SB, Masresha BM, Wassihun SG. Multilevel log linear model to estimate
the risk factors associated with infant mortality in Ethiopia: further analysis of 2016 EDHS. BMC Pregnancy Childbirth. 2022;22(1):597.

30. Alimohamadi Y, Khodamoradi F, Khoramdad M, Shahbaz M, Esmaeilzadeh F. Human Development Index, maternal mortality
rate and under 5 years’ mortality rate in West and South Asian countries, 1980-2010: an ecological study. East Mediterr Health J.
2019;25(3):189-96.

31. Oberndorfer M, Dorner TE, Brunnmayr M, Berger K, Dugandzic B, Bach M. Health-related and socio-economic burden of the COVID-19
pandemic in Vienna. Health Soc Care Community. 2022;30(4):1550-61.

32. Selamzade F, Yesilyurt O. Evaluation of health indicators of OECD countries by stochastic frontier analysis. Verimlilik Dergisi. 2021;1(4):35-49.

33. Lestari D, Arumi NA. Factors that influence the Islamic perspective Human Development Index as evidence of the development of the
Muslim community. J Islam Econ Bus Eth. 2024;1(2):75-93.

34. Selamzade F, Ersoy Y, Ozdemir Y, Celik MY. Health efficiency measurement of OECD countries against the COVID-19 pandemic by using
DEA and MCDM methods. Arab J Sci Eng. 2023;48(11):15695-712.

35. Alkire S, Kanagaratnam U. Revisions of the global Multidimensional Poverty Index: indicator options and their empirical assessment. Oxf
Dev Stud. 2021;49(2):169-83.

36. NawabT, Raza S, Shabbir MS, Yahya Khan G, Bashir S. Multidimensional Poverty Index across districts in Punjab, Pakistan: estimation and
rationale to consolidate with SDGs. Environ Dev Sustain. 2023;25(2):1301-25.

37. Burchi F, Malerba D, Montenegro CE, Rippin N. Assessing trends in multidimensional poverty during the MDGs. Rev Income Wealth.
2022;68:5317-46.

@ Discover

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



Discover Public Health (2025) 22:182 | https://doi.org/10.1186/512982-025-00587-6

Research

38.

39.

40.

41.

42.

Dahliah D, Nur AN. The influence of unemployment, human development index and gross domestic product on poverty level. Golden
Ratio Soc Sci Educ. 2021;1(2):95-108.

Figueiredo V, Bayer S, Junior IF. Infant mortality in a Brazilian municipality with a high Human Development Index. Turk Arch Pediatr.
2022;57(6):630.

Anele CR, Hirakata VN, Goldani MZ, da Silva CH. The influence of the municipal human development index and maternal education on
infant mortality: an investigation in a retrospective cohort study in the extreme south of Brazil. BMC Public Health. 2021;21:194.

Ruiz JI, Nuhu K, McDaniel JT, Popoff F, Izcovich A, Criniti JM. Inequality as a powerful predictor of infant and maternal mortality around
the world. PLoS ONE. 2015;10(10):e0140796.

Tjepkema M, Wilkins R, Long A. Socio-economic inequalities in cause-specific mortality: a 16-year follow-up study. Can J Public Health.
2013;104(7):e472-8.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

@ Discover

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



Terms and Conditions

Springer Nature journal content, brought to you courtesy of Springer Nature Customer Service Center GmbH (“Springer Nature™).

Springer Nature supports a reasonable amount of sharing of research papers by authors, subscribers and authorised users (“Users”), for small-
scale personal, non-commercial use provided that all copyright, trade and service marks and other proprietary notices are maintained. By
accessing, sharing, receiving or otherwise using the Springer Nature journal content you agree to these terms of use (“Terms”). For these
purposes, Springer Nature considers academic use (by researchers and students) to be non-commercial.

These Terms are supplementary and will apply in addition to any applicable website terms and conditions, a relevant site licence or a personal
subscription. These Terms will prevail over any conflict or ambiguity with regards to the relevant terms, a site licence or a personal subscription
(to the extent of the conflict or ambiguity only). For Creative Commons-licensed articles, the terms of the Creative Commons license used will
apply.

We collect and use personal data to provide access to the Springer Nature journal content. We may also use these personal data internally within
ResearchGate and Springer Nature and as agreed share it, in an anonymised way, for purposes of tracking, analysis and reporting. We will not
otherwise disclose your personal data outside the ResearchGate or the Springer Nature group of companies unless we have your permission as
detailed in the Privacy Policy.

While Users may use the Springer Nature journal content for small scale, personal non-commercial use, it is important to note that Users may
not:

1. use such content for the purpose of providing other users with access on a regular or large scale basis or as a means to circumvent access
control;

2. use such content where to do so would be considered a criminal or statutory offence in any jurisdiction, or gives rise to civil liability, or is
otherwise unlawful;

3. falsely or misleadingly imply or suggest endorsement, approval , sponsorship, or association unless explicitly agreed to by Springer Nature in
writing;

4. use bots or other automated methods to access the content or redirect messages

5. override any security feature or exclusionary protocol; or

6. share the content in order to create substitute for Springer Nature products or services or a systematic database of Springer Nature journal
content.

In line with the restriction against commercial use, Springer Nature does not permit the creation of a product or service that creates revenue,
royalties, rent or income from our content or its inclusion as part of a paid for service or for other commercial gain. Springer Nature journal
content cannot be used for inter-library loans and librarians may not upload Springer Nature journal content on a large scale into their, or any
other, institutional repository.

These terms of use are reviewed regularly and may be amended at any time. Springer Nature is not obligated to publish any information or
content on this website and may remove it or features or functionality at our sole discretion, at any time with or without notice. Springer Nature
may revoke this licence to you at any time and remove access to any copies of the Springer Nature journal content which have been saved.

To the fullest extent permitted by law, Springer Nature makes no warranties, representations or guarantees to Users, either express or implied
with respect to the Springer nature journal content and all parties disclaim and waive any implied warranties or warranties imposed by law,
including merchantability or fitness for any particular purpose.

Please note that these rights do not automatically extend to content, data or other material published by Springer Nature that may be licensed
from third parties.

If you would like to use or distribute our Springer Nature journal content to a wider audience or on a regular basis or in any other manner not
expressly permitted by these Terms, please contact Springer Nature at

onlineservice(@springernature.com



mailto:onlineservice@springernature.com

