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Abstract

Background: Infant mortality rate (per 1000 live births) is a vital index to monitor the standard of health and social inequality which
is related to human development dimensions worldwide. Human development index (HDI) includes basic social indicators such as life
expectancy, education and income.
Objectives: The current study aimed to find the correlation between human development index and infant mortality rate.
Patients andMethods: This descriptive study that represents the relationship of infant mortality rate with human development index
and human development index dimensions was performed on the profiles of 135 countries worldwide [Africa (35 countries), America
(26 countries), Asia (30 countries), the Pacific (2 countries) and Europe (42 countries)]. Two databases were used in the study: the world
health organization (WHO) database (2010) and human development database (2010). Data were analyzed using Pearson correlation
test by SPSS software.
Results: The study found that socio-economic factors or human development dimensions are significantly correlated with risk of
chance mortality in the world. The per capita income (r = -0.625), life expectancy (r = -0.925) and education (r = -0.843) were negatively
correlated with the infant mortality rate; human development index (r = -0.844) was also negatively correlated with the infant mortality
rate (P < 0.01).
Conclusions: Human development index is one of the best indicators and predictors to perceive healthcare inequities. Worldwide
improvement of these indicators, especially the education level, might promote infant life expectancy and decrease infant mortality.
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1. Background

Infant mortality rate, the most important measure in
millennium development goals, should be considered in
the process and performance of national development. De-
veloped countries reduced infant mortality significantly,
while the developing countries should try harder to reduce
infant mortality. Infant mortality rate (IMR) (per 1000 live
births) is a vital index to monitor the standard of health
and medical services and social inequity (1, 2).

Infant mortality is a sensitive indicator of inequity; hu-
man development index (HDI) is a comprehensive indi-
cator of overall development of countries including ed-
ucation, income and gross domestic products (GDP) per
capita. The human development index is an important in-
dicator to prove human development and promotion stan-
dard of life in the countries (3). Since it was first introduced
by the united nation development program (UNDP), it dis-
tilled various concepts raised in earlier development dis-
cussions into a unified theme of human development. The

HDI includes socio-economic variables that affect people’s
health and national development indicators such as eco-
nomic condition, political rights, people mortality rate, ed-
ucation level and civil liberties. Therefore, the effects of
the abovementioned variables are tested in the framework
of the HDI analyses. The HDI is then calculated as a sim-
ple arithmetic mean of the three indexes (4). The HDI for-
mula includes three indicators: human development in-
dex = 1 / 3 (education index + GDP index + life expectancy in-
dex). Several studies confirmed links between infant mor-
tality rate and socio-economic variables and showed corre-
lation clearly; studies demonstrated that the promotion of
socio-economic variables is very effective in improving the
health status, and leads to improved human development
index. Also, the infant mortality rate is one of the most im-
portant indicators used to judge the prevalence of health
status and evaluate the socio-economic welfare of a coun-
try (5, 6)

A high infant mortality rate is determined as a moni-
toring factor to access the consequences of problems of the
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primary health care services and lack of proper economic
conditions and lead to many differences in mortality and
inequalities in different countries. The current study com-
pared the cross-sectional data and found that countries
with higher national income have lower mortality rate and
developed economy can help to reduce mortality largely
due to improvements in immunization programs, consid-
ering the maternal status, education level in society, medi-
cal technology and the availability of maternal and infant
health care services. In other words, improvement in de-
clining infant mortality rate worldwide in the 20th century
was associated with improved education, income and pub-
lic health (7, 8).

The human development index was defined by the
united nation development programme to measure the
mean achievements in a country in three basic indices as
long and healthy life, access to knowledge and awareness,
and decent standard of living and promotion in life ex-
pectancy (9). These three dimension indices are computed
on some basic parameters such as life expectancy at child-
bearing, access to knowledge measured in terms of adult
literacy rate and gross enrolment ratios and finally income
dimension that is assumed to capture the state of life other
than health, and education is measured in terms of per
capita income. The geometric mean of the three indices
is the value of HDI. The methodology of computing HDI,
as defined by UNDP, is primarily to construct the dimen-
sion index (10). Lack of enough attention to infant mor-
tality and the importance of socioeconomic factors moti-
vated the authors to conduct this research.

2. Objectives

The current study aimed to compute the correlation
between human development index and infant mortality
rate.

3. Patients andMethods

3.1. Subjects

This descriptive, correlational study was performed in
135 countries since their profiles were fulfilled. Five regions
of the world were included, the united nation macro re-
gions: Africa (35 countries), America (26 countries), Asia
(30 countries), Oceania (2 countries) and Europe (42 coun-
tries). The study aimed to determine the correlation be-
tween human development index and infant mortality
rate in these countries. The study represents the relation-
ship of infant mortality rate with human development in-
dex and human development dimensions; also GDP per
capita and social and health factors such as education and
life expectancy.

3.2. Data Collection

Two databases were used in this study; the WHO
database (11) and human development database (12).

3.3. Data Analysis

Pearson correlation test was used to examine the rela-
tionship between infant mortality rate and other indica-
tors including education, income and life expectancy and
human development indices. P < 0.01 were considered sta-
tistically significant.

4. Results

From 2000 to 2010, there was a 30% decline in infant
mortality worldwide. However, there was a notable de-
crease during the eleven years: from 37 cases in 2000 to
26 cases in 2010, per 1000 live births. In fact, during these
eleven years, there was a notable decrease in the infant
mortality rate (Figure 1).

From 2000 to 2010, an 8% increase in human develop-
ment index was observed, during the eleven years: from
0.545 in 2000 to 0.588 in 2010. In fact, during the eleven
years, there was a little increase in the human develop-
ment index (Figure 2).

Education, income and life expectancy trend average
across the world are indicated in Table 1; annual increase
in indicators is evident (Table 1). The lowest level of hu-
man development index was evident in the Africa (Table
2). The results showed that the per capita income, life ex-
pectancy and education were negatively correlated with
the infant mortality rate. HDI was also negatively corre-
lated with the infant mortality. Results showed that the per
capita income affects the infant mortality rate but not as
much as education and life expectancy due to lower corre-
lation between per capita and human development index.
The current study results represents the negative correla-
tion between infant mortality rate with HDI (r = -0.844), ed-
ucation (r = -0.843), income per capita (r = -0.625) and life
expectancy (r = -0.925) (P < 0.01) (Table 3).

5. Discussion

The study utilized data from 135 countries over 11 years,
from 2000 to 2010, and investigated whether increases in
human development index had led to reductions in infant
mortality rates and increase in infant life expectancy. The
obtained results represent the correlation between HDI di-
mension and mortality rate.

Infant mortality rate is defined as the number of in-
fant deaths occurring between birth and first birthday in
a particular calendar year divided by the number of live
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Table 1. The Mean of Socio-Economic Determinants in the World 2000 - 2010

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Education, 0 - 100 77.8 78.4 79 79.6 80 80.5 80.9 81.3 81.7 81.9 82.1

Income per capita, USA $ 12220 12363 12547 12850 13362 13782 14309 14840 15045 14646 14943

Life expectancy, y 67.1 67.3 67.6 67.8 68 68.3 68.6 68.8 69.1 69.4 69.6

Table 2. The Mean of Important Indicators in the Selected Continents, 2000 - 2010

Education Income Per Capita Life Expectancy HDIa IMR

ASIA 79 15995 70 0.58 30

EUROPE 93 22654 76 0.72 10

AFRICA 60 2541 54 0.34 68

AMERICA 86 10319 72 0.59 21

OCEANIA 100 31744 80 0.81 5

Abbreviations: HDI, human development index; IMRb, infant mortality rate.
a0 - 1 per 1000 live birth.

Table 3. The Correlation Between the Mean of Infant Mortality Rate and the Mean of Other Indicators, 2000 - 2010a

Pearson Correlation Mean of HDI Mean of Education Mean of Income Mean of Life Expectancy

Mean of IMR -0.844 -0.843 -0.625 -0.925

P Value < 0.01 < 0.01 < 0.01 < 0.01

Abbreviations: HDI, human development index; IMRb, infant mortality rate.
aCorrelation is significant at 0.01.
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Figure 1. Trend in the Infant Mortality Rate in the World 2000 - 2010 (Per 1000 Live
Birth)

births in that calendar year. It is generally considered as
one of the best mortality indicators reflecting overall so-
cioeconomic development (13). IMR is sensitive to policy
measures that directly or indirectly affect the health of in-
fants; for instance policies directed towards the access and
availability to child and mother health services and the
ones directed towards the education of females (14). IMR,
also the mortality rate of children under five, are there-
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Figure 2. Trend in the Human Development Index Rate in the World 2000 - 2010

fore included as one of the 60 millennium development
goal indicators used to assess progress in socioeconomic
development and health targets set for the year 2015 (15).
Result of the study showed that the cause of 19.4 infants’
mortality per 100,000 was at pregnancy termination (16).
The study by Demombynes reported that the decrease of
malaria prevalence in Kenia reduced annual infant mor-
tality rate 7.6% (17). Perin (18) reported that infant mortal-
ity rate is associated with birth interval. Also the study by
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Ghahiri reported that the mean of natural delivery is clear
but cesarean is better than natural delivery in emergency
situations (19).

Empowering and training health professionals and
their interaction with people can improve the health sys-
tem and promote sustainable development in the coun-
tries (20). Several studies indicate that existence of higher
levels of human resources in health systems, especially for
health, typically lead to better health and decrease the in-
fant mortality rate (21, 22); geographic location also has a
purely exogenous effect on mortality rate (23).

Correlation between poverty and infant mortality is
obvious. Razmi believed that poverty was associated with
the most common causes of infant death. He also ex-
plained that spending on education and training will pro-
mote labor productivity and increases the work force and
finally leads to decreased infant mortality rate (24). Also,
the capacity of human resources for health system in a
country, including nurses, dentists, physicians, midwives
and other health professionals is proportional to the di-
mension of education and GDP per capita. There is a di-
rect relationship between the rate of deliveries assisted
by skilled birth attendants and the proportion of children
fully immunized and negatively correlated with mater-
nal, infant, and under-five mortality rates (25). The study
by Patrick showed that changing economic status in the
United States was associated with infant mortality rate
(26).

Education is a vital and critical determinant of an in-
dividual’s work and economic condition, and these are in
turn correlated with health and survival status through
specific work conditions and levels of consumption. Ed-
ucation is also associated with health and survival status
through its connections with health risk behaviors such
as smoking, addiction, and psychosocial conditions; since
the higher the level of education is, the more likely it is that
a person engages in health-enhancing self-maintenance
activities, and avoids or feels confident to successfully
modify adverse health risk behaviors (27). The study by Cut-
ler showed a direct positive effect of education on health
(28). Susumans indicated in his study that maternal liter-
acy can be related to decreased mortality rate in infants
(29); also life expectancy at birth is an important indicator
to measure people’s health especially for infants (30).

From 1990 to 2008, the highest mean of HDI was re-
ported for the Pacific (0.882) and the lowest was reported
for Africa with the value of 0.430 (31). HDI is the govern-
ment target output as it is believed that this index is a bet-
ter measure than a mere economic indicator, such as GDP
growth. It is a standard means of measuring well-being.
It is used to indicate and determine whether a country is
a developed, developing or underdeveloped one and also

to measure the impact of social, economic and policies on
quality of life (32). HDI is suitable for ranking a country’s
development and it is the most important index to forecast
infant mortality rate (33). Equity is an important criterion
to reduce infant mortality rate in the countries; HDI also
has negative correlation with infant mortality rate (34).

The HDI is a composite measure of health, education
and income that was introduced in the first human devel-
opment report in 1990. The scores for the three HDI dimen-
sion indices are then aggregated into a composite index
using geometric mean. Human development index is one
of the best indicators especially to estimate infant mortal-
ity rates and a predictor to understand health inequity in
different countries. Improving these indicators might pro-
mote infant health and decrease infant mortality in the
world. According to these results, policy makers must fo-
cus on socio-economic indicators such as the level of social
literacy and family income to reduce mortality.
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