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Abstract 

Introduction 

The preservation and promotion of the health in children who are one of the most vulnerable parts in 

any society has an important role in the health system of each country. In this study, the 

socioeconomic factors affecting the infant mortality in Eastern Mediterranean Regional Office 

(EMRO) countries have been examined during the time period from 2000 to 2013. 

Materials and Methods 

This study was a panel data type estimated by using the method of random effects. The Likelihood 

ratio (LR) and Wooldridge tests have been applied to investigate the hetereoskedasticity and 

autocorrelation. The data used in this study have been collected from the websites of the World Bank 

and the World Health Organization (WHO). The studied panel has been evaluated by Feasible 

Generalized Least Squares (FGLS) method due to the existence of hetereoskedasticity. 

Results 

The results showed that the variables of per capita national income logarithm, vaccination coverage of 

Measles, the education level of 15 to 24-year-old women, per capita health expenditures, and the 

accessibility of improved health facilities, had an inverse association with the mortality rate of 

children. All variables except vaccination coverage for Measles had significant association. The per 

capita national income also had the greatest impact in decreasing the mortality rate of children. 

Conclusion 

The findings indicate that socioeconomic inequality in infant mortality in EMRO countries is 

determined not only by health system functions but also by factors beyond the scope of health 

authorities such as education system, and economic variables.  
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Introduction 

The preservation and promotion of the 

health in children who are one of the most 

vulnerable parts in any society has an 

important role in the health system of each 

country so that the level of child mortality 

is not only one of the most important and 

decisive indexes of the progress and 

development of various communities, but 

also is considered as a serious challenge 

for health systems in developing countries 

which the Millennium Development Goals 

(MDS) and many reports of human and 

social development emphasize the 

importance of this index  (1, 2). 

Fortunately, the child mortality has been 

significantly decreased in recent years 

coinciding with the expansion of health 

services and health promotion of 

communities (3). But there are the large 

inequalities in reducing child mortality in 

different parts of the world. According to 

data from the World Bank, the mortality 

rate of children under five years in Japan 

and Luxembourg are 3 and 2 per thousand 

live births, respectively, while this index in 

Mali and Somalia is 123 and 146 per 

thousand live births, respectively (3, 4).  

The above example shows that the 

development level of various communities 

is effective in the child mortality rate (5).  

As a result, child mortality is not 

distributed equally among various 

countries and socio-economic classes (6-

10). According to previous studies, the 

most important factors affecting child 

mortality can be classified into three 

categories: economic, social and access to 

health care. The most important factors 

affecting each of these categories are as 

follows: The level of household income 

(per capita national income at macro 

level). The education levels of parents, 

especially the mother. Level and quality of 

services provided by the health system are 

also considered as effective factors on 

child mortality (4 ,11-14) . 

Nearly 11 million children per year, 30 

thousand children per day and 20 children 

per minute die in the world. More than 42 

percent of these deaths occur in children 

under 5 years and about 80% of these 

deaths are for children under one year (15). 

The factors affecting an important part of 

the child mortality can be identified by 

studying these factors, but unfortunately 

despite many conducted studies over the 

past decade about the mortality of children 

under one year in connection socio-

economic indexes in different parts of the 

world [Sherry study (11), Houweling (4), 

Hisham (16) and Newacheck (17)], they 

focused mostly on developed countries to 

reduce the burden of disease and mortality 

in children. Therefore, the necessity of a 

study about the determinants of mortality 

in children under one year in developing 

countries has been fully felt. 

With regard to the gap in the field, this 

study has been conducted to evaluate the 

effect of socioeconomic variables on the 

infant mortality in the EMRO countries. 

The data provided in this study can offer 

effective solutions for the existing 

measures to reduce infant mortality in 

developing countries. 

Materials and Methods 

This study is considered as 

retrospective time series with the panel 

analyzer. The data used in this study have 

been collected from the websites of the 

World Bank and the World Health 

Organization for 20 countries in Eastern 

Mediterranean Regional Office 

(Afghanistan, Bahrain, Djibouti, Egypt, 

Iran, Iraq, Jordan, Kuwait, Lebanon, 

Libya, Morocco, Oman, Pakistan, Qatar, 

Saudi Arabia, Sudan, Syria, Tunisia, UAE 

and Yemen) for the time period between 

2000 and 2013 (Somalia was removed due 

to lack of information). So far different 

indexes have been applied to investigate 

the socio-economic factors affecting the 

mortality of children under one year. In 
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this study, the most important indexes 

have been utilized based on previous as 

follows: 

First, the per capita national income index 

and per capita health expenditure index 

have been selected as the representative of 

economic situation. About the both 

indexes it was expected that the mortality 

rate for children under one year would be 

decreased by increasing these indexes. In 

order to consider the fact that the effect of 

income on the mortality of children under 

one year would be decreased by increasing 

the income, the per capita national income 

logarithm have been applied. 

The indexes of the access to health 

facilities and Measles vaccination also 

have been selected as the representatives 

of health status. About the two indexes it is 

also expected mortality rate in children 

under one year should be decreased by 

increasing these two indexes.  

The education levels of 15 to 24-year-old 

women and the raw birth rate also have 

been considered as the representatives of 

social status. It is expected that mortality 

of children under one year should be 

decreased by increasing the education 

level of 15 to 24-year-old women through 

increasing their awareness. It is also 

expected for the index of raw birth rate 

that mortality of children under one year 

should be increased by reduction in the per 

capita cost and time spent by parents for 

their children. 

According to the panel data analysis, while 

lost data can have many negative impacts 

on the validity of research results, 

imputation technique has been applied to 

complete the lost data (18, 19).  

The tests of sectional dependency and unit 

root performed before the analysis are 

essential to investigate the panel models, 

because all calculations related to unit root 

and co-integration tests will be invalid if 

there is a sectional dependency. Raising 

the possibility of regression is one of the 

serious complications associated with unit 

root. In this study, Pesaran test has been 

used to investigate the sectional 

dependency. Then the Im-Pesaran-Shin 

tests have been applied to evaluate the unit 

root. The results of sectional Pesaran test 

have been shown in Table.1.

 

Table 1: Results of sectional pesaran test  
P value Pesaran test Variables 

<0.001 50.75 Infant mortality rate 
 

<0.001 42.63 Ln (GNI) 

<0.001 6.07 Immunization, measles (% of children ages 12-23 months) 
 

<0.001 64.80 Female literacy rates between 15-24 
 

<0.001 44.88 Health expenditure per capita (current US$) 
 

<0.001 24.02 Birth rate, crude (per 1,000 people) 
 

<0.001 58.26 Improved sanitation facilities (% of population with access) 
 

    The zero hypothesis has been rejected in all the variables, so all of variables are cross sectional dependency. 

As shown in the Table.1, the zero 

hypothesis has been rejected in all the 

variables, so all of them were cross 

sectional dependency, and the evaluation 

of unit root and co-integration tests 

regardless of cross sectional dependency 

would lead to the wrong conclusion. 

Table.2 shows the results of the unit root 

of Im-Pesaran-Shin test (20).  
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It can be conceived from Table.2 that the 

variables of education level for 15 to 24-

year-old women and per capita health 

expenditures had unit roots. Therefore, the 

co-integration test has been applied to 

determine the presence or absence of a 

long-term relationship between the 

variables (Table. 3). The results of this test 

showed that there was a relation between 

variables in the long term. It is ensured 

that the false regression has not been found 

by evaluating the model and results were 

valid. 

F-limer test has been utilized to determine 

whether the estimation model was pooling 

data or panel data. The results of this test 

indicated that the panel data model was 

suitable. There are several methods for 

estimating panel data model such as fixed 

effects and random effects methods which 

can be used according to the case (21). 

Hausman test has been applied in order to 

determine whether the fixed effects or 

random effects methods was more 

appropriate method for estimating. 

According to the test results, the random 

effects method has been used in this study 

[F (18, 242) = 178.51, Prob> F = 0.0000] 

(22). According to the panel data, if the 

number of individual units is more than the 

period of the study (N> T), it can be 

expected that disturbing components have 

a hetereoskedasticity. LR test has been 

used to evaluate the hetereoskedasticity. 

Considering the P-value of equality test 

was smaller than 0.0001, the zero 

hypothesis of equal variance has been 

rejected and it was determined that the 

model had hetereoskedasticity. 

Wooldridge autocorrelation test has been 

applied to evaluate the autocorrelation, and 

the P-value was less than 0.0001 for this 

test which means that the zero hypothesis 

of the absence of autocorrelation has been 

rejected (23). FGLS model has been used 

to solve the problems caused by 

hetereoskedasticity and autocorrelation. 

Table. 5, shown the results of this test.

 

       Table 2: Results of the unit root of Im-Pesaran-Shin test  
P value CADF Variables 

010010 0100.0-  Infant mortality rate 

<0.001 410.0-  Ln (GNI) 

<0.001 .101.6-  Immunization, measles (% of children ages 12-23 months) 

01004. 0140.4-  Female literacy rates between 15-24 

011... 01....-  Health expenditure per capita (current US$) 

<0.001 10104.0-  Birth rate, crude (per 1,000 people) 
 

<0.001 41.04-  Improved sanitation facilities (% of population with access) 

     *CADF: Covariate-Augmented Dickey Fuller. According to this table, education levels for 15 to 24-

year-old women and per capita health expenditures have unit roots. 

 

        Table 3: Results of Westerlund Co-integration test 
P value z-value Value  Statistic  

- - - Gt 

1.000 8.132 0.014 Ga 

- - - Pt 

1.000 6.083 -0.083 Pa 

Co-integration test to determine the presence or absence of a long-term relationship between the variables. 

According to this table, there is a relation between variables in the long term. 
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Results 

Table 4 shows the association between 

socioeconomic variables and infant 

mortality. According to this table, 

variables such as logarithm per capita 

national income, measles vaccination 

coverage, education level for 15 to 24-

year-old women, per capita government 

health expenditure and access to improved 

health facilities had an inverse association 

with infant mortality. Furthermore, 

vaccination coverage of measles had no 

significant association (P>0.05). The 

variable of raw birth rate had a positive 

and significant association with infant 

mortality. The results also showed that the 

coefficients of all the variables were also 

compatible with existing theories.

 

Table 4: Association between socio-economic variables and infant mortality 

P value Z Standard error Coefficient Variables 

>0.001 -7.80 0.0155 -0.1211765 Ln (GNI) 

 

0.711 -0.37 0.004525 -0.0001678 Immunization, measles (% of children ages 12-23 

months) 

>0.001 -4.81 0.0014949 -0.0071878 Female literacy rates between 15-24 

>0.001 -3.74 0.000019 -0.000071 Health expenditure per capita (current US$) 

>0.001 5.46 0.0030385 0.0165862 Birth rate, crude (per 1,000 people) 

>0.001 -8.61 0.0014069 -0.0121169 Improved sanitation facilities (% of population 

with access) 

>0.001 27.72 0.1914788 5.307993 Intercept 

   0.9877 R-Squared 

   0.9865 Adjusted R-Squared 

>0.001 1382.42   Wald 

This table shows the association between socioeconomic variables and infant mortality. 

Discussion  

The mortality rate of children had 

various evolutions in different periods so 

that in the past child mortality was high 

due to lack of access to health facilities. 

Epidemics and various diseases caused 

numerous of mortality in children, but 

gradually with the progress of medical 

science and health care, child mortality 

rates has been declining. This reduction of 

mortality rates occurred differently among 

countries so that one of the main 

challenges facing the world today is 

increasing inequality in child mortality 

rates in the world (24, 25). The results of 

this study showed that the increase in per 

capita national income, the educational 

level of 15 to 24-year-old women, the 

amount of government expenditure in the 

health sector and improved health 

facilities, caused the mortality reduction,  

 

and the infant mortality has been increased 

by increasing fertility rates. 

The results of the model also showed that 

per capita income had the greatest role in 

reducing infant mortality. It can also be 

explained by economic theory that the 

higher income in the country leads to the 

higher average of households’ income and 

subsequently more money spent on health 

care of the family as a result. Therefore, 

according to economic perspective, 

economic development is one of the most 

powerful factors that can reduce infant 

mortality (26). On the other hand, studies 

such as Sherry (11) and Hisham and et al. 

(16) also showed that one of the most 

important factors in reducing child 

mortality was increase in the level of 

income. Furthermore, the government 
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expenditures in the health sector have been 

increased by increasing the amount of 

income for each country which would 

reduce the mortality in children under one 

year (27). 

The evaluation of the accessibility to the 

improved health facilities and the 

vaccination coverage of measles as 

representatives the quality of health 

services in each country showed that 

despite the existence of an inverse 

association between these indexes and 

mortality, only accessibility to improved 

health facilities had a significant 

relationship while impact of this variable 

was weaker than other variables. World 

Health reports, published by the World 

Health Organization, emphasized that 

health indexes had a weak and sometimes 

non-significant relationship with the child 

mortality despite the many economic 

indexes such as per capita income which 

had a great impact on child mortality (28, 

29).  This can be attributable to the fact 

that a large part of community health, 

especially the health of children, may be 

determined by the factors that are beyond 

the control of the health sector. Better 

nutrition, the increase in health level and 

accessibility to better health care services 

can be usually occurred by increasing 

income (income could be considered as a 

key to achieve effective factors of health 

level) that could have a significant impact 

on community health. 

The educational levels of 15 to 24-year-old 

women are an important index in two 

respects. First, the knowledge and skills 

obtained through training influence the 

cognitive function of women and make 

them ready to accept health education 

messages. Second, the education is an 

important factor in determining the 

employment status and the income (30, 

31). The results showed that the infant 

mortality has been decreased by increasing 

the education levels of 15 to 24-year-old 

women which are compatible with existing 

theories and assumptions. Investigation 

showed that the increase in the raw birth 

rate led to more infant mortality. 

According to studies such as the study of 

Hosseinpoor and et al. conducted in Iran, 

infant mortality was higher in poorer 

communities where they did not comply 

with policy of family planning and had 

high fertility (32). The fertility rate would 

be usually high to compensate for the gap 

caused by the mortality of children in 

communities where child mortality is high, 

which is usually lowering the quality of 

life of children and increasing the child 

mortality. Therefore, there is a mutual 

relationship between child mortality and 

fertility rates in low-income countries (33).  

Conclusion 

This study has examined the 

socioeconomic determinants of infant 

mortality in EMRO countries. Results 

from the FGLS models show that per 

capita national income, measles 

vaccination coverage, education levels for 

15 to 24-year-old women, per capita 

government health expenditure and access 

to improved health facilities are strongly 

associated with infant mortality.  

The findings indicate that socioeconomic 

inequality in infant mortality in EMRO 

countries is determined not only by health 

system functions, but also by factors 

beyond the scope of health authorities such 

as education system, and economic 

variables. This implies that in order to 

decrease the infant mortality policy makers 

must investment in sanitation facilities and 

education system through widespread 

health education campaigns and 

strengthening sanitation facilities in 

addition to economic environment.  
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