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             ABSTRACT

Health indicators and their determinants are important in appropriate policy making at the national level and throughout the 
world. This study attempts to explain the health impact indicators and rank the eastern Mediterranean region’s countries 
using the combination approach of TOPSIS-AHP. This study is both descriptive and analytical, and is conducted through 
cross-sectional methods. In order to weight life expectancy and mortality indicators as impact indicators by AHP, 25 experts 
completed a paired comparison questionnaire. Expert Choice 11 was used to weight indicators and TOPSIS software was 
used to rank the countries. Based on the Analytic Hierarchy Process and paired comparisons in health impact indicators, it 
was found that the highest weight was related to the infant mortality rate (IMR) with a weight of 0.284, and the lowest weight 
was related to the life expectancy indicator at age 60 with a weight of 0.030. After ranking the countries according to the 
health impact indicators and by using the TOPSIS method, it was found that Bahrain is the first and Somalia is the last 
among the studied countries. Existing facilities and potentials shall be guided first to the countries with unsuitable health 
indicators; these countries shall be focused on more than other countries within the region. The most important strategies 
that the countries can apply to improve the health indicators are raising awareness about health related issues, eliminating 
financial barriers that decrease access to health, focusing on inter-sectoral cooperation, and promoting the other sectors to 
participate. 
Key words: life expectancy, mortality, Eastern Mediterranean, multi-criteria decision.
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  1. INTRODUCTION
ealth indicators are one of the main criteria for 
assessing the quality of government performance 
in the delivery of health services to the covered 

population (1). Based on the definition provided by the 
World Health Organization, indicators are variables that 
help to measure changes directly; this means that they 
specify a certain state and hence can be used to measure 
changes (2, 3). Health indicators and their determinants are 
important in appropriate policy making at the national 
level and throughout the world (4, 5). Indicators are 
divided into three main categories: input, process, and 
impact. Impact indicators refer to the health status of the 
target population. This indicator does not show progress in 
a limited time (6). Life expectancy and mortality are some 
of the most important impact indicators, and they are 

published by the World Health Organization (7). Life 
expectancy represents the average expected survival in 
years of a group of people if current mortality conditions 
remain stable (8). Data on mortality indicate the number of 
deaths in terms of time, place, and cause of death (9). 
Multi-attribute decision making is a process that 
incorporates multiple criteria in an analysis. In this 
decision-making approach, analysis and optimal selection 
for decision making is possible by prioritizing the criteria 
(10, 11). Analytical Hierarchy Process (AHP) is one of the 
most prominent approaches to multi-criteria decision 
making. Its focus is on obtaining the relative weights of 
factors and the overall values of each option based on the 
determined weights (12). TOPSIS is also a multi-criteria 
decision-making method based on the selection of the best 
option. This method indicates the shortest distance from 
the positive ideal solution (the best possible), and the 
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longest distance from the negative ideal solution (worst 
possible) (13). Since many studies such as those by 
Sorayaei et al (14), Kalhor et al. (15), Balouei Jam Khaneh 
et al. (16), and Barrios et al. (17) have used the combined 
approach of AHP- TOPSIS to weight and rank their option, 
we have attempted to use the methods of TOPSIS and 
AHP to rank the eastern Mediterranean countries based on 
the life expectancy and mortality indicators. 

2. MATERIALS AND METHODS
The present study is a descriptive analytical study 
conducted by cross-sectional methods. Given that the 
design of research was multi-criteria decision techniques 
and the total target population was to be studied as the 
sample of the study, all 23 countries covered by the 
Eastern Mediterranean Regional Office (EMRO) were 
selected as the study population. These countries are Saudi 
Arabia, Egypt, Lebanon, Iran, Iraq, Tunisia, Libya, Qatar, 
Oman, Syria, Sudan, Bahrain, Yemen, Jordan, Afghanistan, 
Pakistan, Kuwait, the United Arabic Emirates, Djibouti, 
Morocco, Somalia, Cyprus, and Palestine. However, 
Cyprus and Palestine were excluded from the study 
population because of the lack of information on the 
indicators. 
The research was conducted in the following steps:

2.1. Defining the Impact Indicators 
The impact indicators were selected because they are 
indicative of the state of public health. The impact 
indicators of life expectancy and mortality were studied 
including seven indicators of life expectancy at birth, life 
expectancy at age 60, healthy life expectancy at birth, 
neonatal mortality rate (NMR), infant mortality rate (IMR), 
under-five mortality rate, and adult mortality rate (between 
15 and 60 years old). 

2.2. Weighting Indicators
A unique feature of AHP is its inherent capacity to give 
weight to a large number of factors and criteria as 

qualitative and quantitative data by utilizing the principle 
of pairwise comparisons (18, 19). Pairwise comparison of 
indicators was completed and collected through 
distributing health indicators’ weighting questionnaires 
(life expectancy and mortality) among 25 experts who 
were fully aware of the indicators. The inclusion criteria 
for this study were relevant education, holding at least a 
master's degree and 5 years of experience in the health 
domain. Expert Choice 11 software was used in this phase 
of the study.

2.3. Ranking the Countries
At this stage, the countries were ranked using weights 
obtained by AHP and TOPSIS methods and information 
about the indicators of countries extracted from the World 
Health Organization (World Health Statistics 2015) and 
World Bank. The TOPSIS method of problem solving 
involves formation of a decision matrix, the conversion of 
the decision matrix to a distance matrix, the formation of a 
distance weighted matrix, and identification of positive and 
negative ideal solutions in the final stage of calculating the 
relative proximity index. The higher relative proximity 
index indicates the highest rank for the concerned 
countries. Also, to determine the difference between oil 
and non-oil-producing countries in terms of the relative 
proximity index, the Mann-Whitney test was performed by 
using the software SPSS18.

3. RESULTS AND DISCUSSION
3.1. Weighting the indicators of life expectancy and 
mortality
According to Table 1, the 25 experts who filled out the 
paired comparison questionnaire of indicators were sixteen 
males (64%) and nine females (36%). Seven of them 
(28%) had a master’s degree and 18 (72%) people held 
doctorate degrees. Of these degrees 48% had studied 
Healthcare Services Management, 20% had Health Policy 
degrees, 16% had Public Health degrees and 16% had 
medical degrees. 

Table 1. Participants’ demographic information
Item Background variable Frequency Percentage

Gender Man
Woman

16
9

64
36

Degree MSc
PhD

7
18

28
72

Field of study Health-care Services Management
Health Policy
Public Health

Physician

12
5
4
4

48
20
16
16

Based on Analytic Hierarchy Process and opinions of 
samples, two indicators of infant mortality rate (IMR) and 
life expectancy at age 60 had the highest and lowest rank 

and weight among the 7 indicators of life expectancy and 
mortality (Table 2).
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Table 2. Weight of impact indicators from the perspectives of the samples
Sign Indicators Weight of indicators Rank
O1 Life expectancy at birth 0.103 5
O2 Life expectancy at age 60 0.030 7
O3 Healthy life expectancy at birth 0.127 4
O4 Neonatal mortality rate (NMR) 0.186 2
O5 Infant mortality rate (IMR) 0.284 1
O6 Under-five mortality rate 0.172 3

O7 Adult mortality rate (probability of dying between 15 and  60 years of age)

0.099 6

The inconsistency rate for this group of indicators was 0.08. 
Rates of less than 0.1 indicated that there was a positive 
consistency between the responses of samples in the 
pairwise comparisons. 

3.2. Ranking the countries based on the impact indicators
Regarding the impact indicators, twenty-one countries of 
EMRO were studied through the TOPSIS method. Based 
on the seven parameters, the relative proximity index and 
their ranks were calculated. According to the TOPSIS 
method in impact indicators, Bahrain ranked first and 
Somalia ranked last among the studied countries (Table 3).

Table 3. Ranking of the countries and their relative closeness indicators through TOPSIS method and based on the impact indicators
Country Oil-rich relative proximity index Rank
Bahrain  0.064 1
Qatar  0.063 2

United Arab Emirate  0.063 3
Lebanon - 0.062 4
Kuwait  0.062 5
Oman  0.060 6

Syrian Arab Republic  0.059 7
Libya  0.058 8

Saudi Arabia  0.058 9
Tunisia - 0.058 10

Iran  0.057 11
Jordan - 0.056 12
Egypt  0.053 13

Morocco - 0.048 14
Iraq  0.047 15

Yemen  0.038 16
Sudan  0.029 17
Djibouti - 0.027 18
Pakistan - 0.019 19

Afghanistan - 0.017 20
Somalia - 0.000 21

Table 4. The results of Mann-Whitney test to determine the difference between oil and non-oil-rich countries in terms of the relative proximity index
P-value Sum of Ranks Mean Rank Numbers Statistics

Country

172.50 13.27 13 Oil-rich
0.03

58.50 7.31 8 Non-Oil-rich

According to the findings shown in Table 4, there is a 
significant difference between oil and non-oil producing 
countries in terms of the relative proximity index (p < 
0.05). According to the findings of the study, and through 
the Analytical Hierarchy Process, the infant mortality rate 
(IMR) has the highest weight. The indicator of infant 
mortality rate (IMR) is an important indicator in assessing 
the health status of the population and is closely related to 
the welfare of a society and its development. In addition, 
mortality in this age group when compared with other 
groups depends on socio-economic conditions of a society 

(20-22). The Studies of Rezaei et al. (23), Frey et al. (24), 
and many other studies, such as the present study, prove 
the importance of infant and neonatal mortality indicators. 
Many studies have also stressed the importance of life 
expectancy at birth and infant mortality rate (25-28). Life 
expectancy in several studies is used as an indicator to 
measure the performance of a country's health system (29); 
however, in this study life expectancy was the fourth 
priority in terms of weight. Rank and the relative proximity 
index of the Eastern Mediterranean countries are estimated 
by TOPSIS and the impact indicators; the results show that 
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Bahrain, Qatar, and United Arabic Emirates ranked first, 
second, and third, respectively. Somalia, Afghanistan, and 
Pakistan are ranked last. Iran is the eleventh in this ranking. 
The study of Shetty (30) showed that Afghanistan is in an 
undesirable condition regarding the impact indicators 
(infant mortality rate). It is indicated in the studies of Imani 
that among the countries of the Eastern Mediterranean 
Region, Kuwait, the UAE, and Qatar were ranked firsts in 
terms of impact indicators; whereas, among non-oil-rich 
countries, Cyprus was ranked first (31). The results also 
showed that Libya has had the highest child mortality 
compared to the two countries of Qatar and the United 
Arabic Emirates (32). Cultural poverty and ignorance are 
the main causes of undesirable conditions in countries with 
poor impact indicators. In Afghanistan and Pakistan, 
illiteracy of mothers and their lack of awareness of 
children’s health issues increase the risk factors related to 
neonatal and infant mortality rates. The results of this 
research show that oil-rich countries have better conditions 
than non-oil-rich countries in terms of impact indicators, 
and have allocated the first ranks. In oil-rich countries such 
as Bahrain, Qatar, and the UAE, comprehensive health 
care is provided for all people, and the whole range of 
prevention, promotion, treatment, and rehabilitation 
services are available to the whole population. The health 
indicators of these countries reflect the appropriate state of 
health caused by the right infrastructures in the health 
sector and high public awareness resulting from the high 
level of literacy of the population. The limitations of this 
study were a lack of information about Cyprus and 
Palestine and the inability to generalize the results of this 
study to other areas of the WHO.

4. CONCLUSION 
Health issues are closely related to the progress and 
development of the health care system within a country. 
The health of a community is measured by its health 
indicators. This study showed that infant mortality rate 
(IMR) is a more significant indicator than other indicators 
in assessing the health status of a population. Regarding 
the studied impact indicators, the oil-rich countries of 
Bahrain, Qatar, and the UAE were the highest ranked 
countries. These countries allocate a greater share of their 
budgets to health spending. Moreover, the main causes of 
these countries’ favorable status of health indicators are 
strong infrastructures and health sectors, improvement in 
community health education, knowledge and awareness of 
the population, and high economic power. It is 
recommended that the potentials and existing facilities be 
directed to the countries with undesirable health conditions. 
The most important strategies to improve the health 
indicators of countries are raising awareness about health 
related issues, removing financial barriers to access to 
health, and focusing on inter-sectoral cooperation, 
promotion, and participation of other sectors. Finally, we 
suggest that future studies prioritize health indicators based 
on effectiveness and use other methods of prioritizing and 

ranking.
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