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Abstract 
Introduction 
Health equity was stressed in the Constitution of the World Health Organisation in 1946 and then regularly reaffirmed by 
different declarations and reports such as the Alma Declaration, the Rio Political Declaration on Social Determinants of 
Health, the Commission on Social Determinants of Health and a multitude of conferences on health prevention. However, 
despite the formal engagement of governments world-wide, health gaps between rich and poor, rural and urban, educated 
and non educated as well as territorial disparity remain a challenge for health decision makers in developing countries as 
well as in developed countries. In this paper, we concentrate on inequalities in under-five mortality rate in eleven WHO-
Eastern Mediterranean countries. 
Method 
We used disaggregated data provided by well known surveys like Demographic Health Surveys (DHS), Multiple Indicator 
Cluster Surveys (MICS), Pan Arab Family Health Surveys (PAPFAM) and World Health Surveys (WHS) to compare under-
five mortality rate between eleven WHO-EMR countries and within each country, using differences by income, education, 
milieu (rural-urban)  and territorial residence. 
Results 
In the 11 WHO-EMR countries considered, health inequity was found in under-five mortality rate between rich and poor, 
educated and non educated mothers, rural and urban children and according to territorial residence. Between countries, 
U5MR follows a clear gradient. 
Discussion 
The comparison between the eleven countries showed a gradient in under-five mortality rate with a level between 10 and 20 
in one country, between 20 and 50 in five countries and greater than 50 in five countries. The U5MR is highly inversely 
correlated with HDI. In each country, a more or less large ratio between the highest and the lowest level of under-five 
mortality rate was generated by income, education, rural-urban and territorial residence. 
Conclusion 
This study shows that huge gaps are seen in U5MR between and within the 11 WHO-EMR countries considered. The third 
goal of the Sustainable Development Goals is "to Ensure healthy lives and promote well-being for all at all ages", leaving no 
one behind. Consequently, health decision makers in WHO-EMR countries should consider seriously the persisting problem 
of health inequalities and face this challenge urgently and efficiently.   
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I. INTRODUCTION 
 
The Constitution of the World Health Organisation 
(WHO) states that Health is a state of complete 
physical, mental and social well-being and not merely 
the absence of disease or infirmity. The enjoyment of 
the highest attainable standard of health is one of the 
fundamental rights of every human being without 
distinction of race, religion, political belief, economic 
or social condition [1]. 
 The Alma Ata Declaration strongly recalls and 
reaffirms that health is a fundamental human right 
and that the attainment of the highest possible level of 
health is a most important world-wide social goal 
whose realization requires the action of many other 
social and economic sectors in addition to the health 
sector [2]. 
In 2005, the World Health Organization established 
the Commission on Social Determinants of Health 
(CSDH) which delivered its report in 2008 under the 

title “Closing the gap in a generation: health equity 
through action on the social determinants of health”. 
The report stated that “The social determinants of 
health are the conditions in which people are born, 
grow, live, work and age, including the health 
system”. These circumstances are shaped by the 
distribution of money, power and resources at global, 
national and local levels. The social determinants of 
health are mostly responsible for health inequities - 
the unfair and avoidable differences in health status 
seen within and between countries [3].  
The Rio Political Declaration on Social Determinants 
of Health adopted by heads of government, ministers 
and government representatives in October 2011, 
indicated five key points to reduce health inequalities: 
(1) better governance, (2) participation, (3) 
reorienting the health sector, (4) global governance 
and (5) progress monitoring [4]. The technical study 
on “Health inequities in the Eastern Mediterranean 
Region: selected country case studies” released by 
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EMRO in 2015 indicated that socioeconomic factors 
together contribute to 60 to 75% in inequities in 
skilled birth attendance delivery in four countries for 
which data was available [5].  
 
In-depth assessment of existing data in EMR 
countries (Jordan, Morocco, Pakistan, Palestine and 
UAE) identified the main social determinants of 
health as: (1) gender, (2) education level, (3) milieu 
(urban-rural), (4) territorial residence (regions, 
governorates, states, emirates), (5) nationality-
ethnicity, (6) marital status, (7) income-wealth-
expenditure-consumption, (8) employment-economic 
activity, (9) political context (occupation, conflicts, 
refugees,… ) [6]. 
 
The World Health Organisation Eastern 
Mediterranean Region (WHO-EMR) is formed of the 
following 22 countries: Afghanistan, Bahrain, 
Djibouti, Egypt, Iran, Iraq, Jordan, Kuwait, Lebanon, 
Libya, Morocco, Oman, Pakistan, Palestine, Qatar, 
Saudi Arabia, Somalia, Sudan, Syria, Tunisia, United 
Arab Emirates (UAE) and  Yemen. In this paper, we 

concentrate on health inequity in under-five mortality 
rate (U5MR) between and within eleven WHO-EMR 
countries for which disaggregated data was available. 
 
II. METHOD 
 
We used disaggregated data provided by well known 
surveys like Demographic Health Surveys (DHS), 
Multiple Indicator Cluster Surveys (MICS), Pan Arab 
Family Health Surveys (PAPFAM) and World Health 
Surveys (WHS)  to compare U5MR between eleven 
WHO-EMR countries and within each country, using 
differences by income, education, milieu (rural-
urban)  and territorial residence.  
 
III. RESULTS 
 
1.Afghanistan (MICS 2010-2011) [7]. 
Figure1 shows territorial disparity between regions 
with a ratio nearly 2, varying from 127 in West to 65 
in East. The ratio between no education and 
secondary level is 1.4 while income and milieu (rural-
urban) show no smaller difference. 

 

Figure1: U5MR by background characteristics in Afghanistan (Reproduced by authorisation from UNICEF, MICS 2010/2011) 
 

2. Egypt (DHS 2012) [8]. 
Data provided by DHS 2012, indicate nearly the same 
ratio (2.2 and 2.1) according to income and 

territories. The gap decreases slightly when 
considering the level of education (ratio:1.7) and 
rural-urban (ratio:1.5) (Figure2).  
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Figure2: U5MR by background characteristics in Egypt (Source: DHS 2012) 
 
3. Iraq (MICS 2011) [9]. 
According to the survey carried out by UNICEF in 2011, small differences are indicated in U5MR by income, 
education and rural-urban whereas a large gap is seen between governorates increasing from 25 in Suleimaniya 
to 51 in Kirkuk (Figure3). 
Ratios:  Q1/Q5=1.2;  Kirk/Sul=3.7;   Noed/Hed=1.1;    R/U=1.1 
 

Figure3: U5MR by milieu, governorates, education and income in Iraq (Reproduced by authorisation from UNICEF, MICS 2011) 
 
4. Jordan (DHS 2012) [10]. 
As indicated in Figure 4, the DHS 2012 in Jordan found a large gap in U5MR between the poorest quintile (29) 
and the richest quintile (11). While U5MR is nearly the same in rural (21) and urban areas (19), the ratio is 
nearly 2 in term of territorial disparity between Ajloun (16) and Tafiela (31) and education level (ratio:1.7).  
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Figure4: U5MR by education, income, milieu and governorates in Jordan (Source: DHS 2012) 
 
5. Morocco (ENSPF, 2011) [11]. 
Based on data provided by the survey carried out in 2011 in Morocco, differences between regions was not 
indicated but gaps according to education, income and milieu showed ratios of 1.7, 1.5 and 1.4 respectively 
(Figue5). 
 difference Ratios: Q1/Q5=1.7;  Noed/Hed=1.5;  R/U=1.4 

Figure5: U5MR by education, income and urban-rural in Morocco (Source: MoH-ENSPF2012) 
 
6. Oman (MICS, 2014) [12]. 
In Oman, no indication was given on the differences by income and territories but the gaps are seen according to 
education (ratio: 2.1), rural-urban (ratio: 1.8) and by nationality (ratio: 2.1) (Figure6). 
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Figure6: U5MR by mother's education, milieu and nationality in Oman (Source: MICS 2014) 
 
7. Pakistan, Sindh (MICS5, 2014) [13]. 
As illustrated by Figure 7 below, the Multiple Indicator Cluster Survey held in 2014 in Sindh-Pakistan, showed 
the largest gaps in U5MR among the eleven EMR countries. Indeed, while the average is 104, wealth index 
quintile indicates that U5MR is 4.5 times higher in the poorest quintile (154) compared to the richest quintile 
(34). The level of education also generates a large gap (ratio: 3.5) and finally, ratios of 2.3 and 2 are seen 
according to territories and milieu (urban-rural) (Figue7). 

Figure7: U5MR by division, mother's education, wealth quintiles and rural-urban in Sindh-Pakistan (Reproduced by authorisation 
from UNICEF, MICS 2014). 

 
8. Palestine (MICS, 2012) [14]. 
In Palestine, a ratio around 2 was generated by income and education. Gaza (24) suffered slightly more than 
camps (19) and exceptionally, U5MR was just lower in rural areas (21) than in urban zones(22.2) (Figure 8). 
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Figure8: U5MR by Camps/non camps, income, education, and urban-rural in Palestine (Reproduced by authorisation from 
UNICEF, MICS 2012). 

 
9. Somalia, Somaliland (MICS, 2011) [15]. 
The survey carried out in 2011 showed that in Somaliland-Somalia, the highest gaps in U5MR were seen by 
regions (ratio:1.95) and income (ratio:1.7) while differences were smaller according to education level 
(ratio:1.3) and rural-urban(ratio:1.1) (Figure9). 

 
Figure9: U5MR by regions, mother's education and income (Reproduced by authorisation from UNICEF, MICS 2011). 

 
10. Sudan (MICS4, 2014) [16]. 
Data provided by MICS4 in 2014 indicated a huge gap in U5MR by states with children in East Darfur nearly 4 
times more exposed than their counterparts in Northern. Income,  education and milieu (urban-rural) generate 
gaps with ratios 2.1, 2 and 1.3 respectively (Figure 10).  
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Figure10: U5MR by wealth, education, milieu and states in Sudan (Source: MICS 2014 
 
11. Yemen (DHS, 2013) [17]. 
Finally, data provided by the DHS 2013 in Yemen indicated that territorial disparity was illustrated by a clear 
gradient, increasing from 32 in Aljouf to 76 in Hadramawt. Large gaps are also generated by income, education 
and milieu (rural-urban). 

Figure11: U5MR by territories, wealth, education and milieu in Yemen (Source: DHS 2013) 
 
DISCUSSION 
 
A) Differences between countries 
Table 1 gives a summary of data given in the 
previous section for the eleven countries. The second  
column allows a comparison between countries, 
showing a gradient in under-five mortality rate with a 
level between 10 and 20 in one country (Oman), 
between 20 and 50 in five countries (Egypt, Morocco, 

Iraq, Jordan and Palestine) and greater than 50 in five 
countries (Afghanistan, Sindh-Pakistan, Somaliland-
Somalia, Sudan and Yemen). As expected, the U5MR 
is highly inversely correlated to the Human 
Development Index (HDI) (correlation coefficient= -
0.87) and undoubtedly, the three groups generated by 
U5MR gaps agree with the classification of countries 
by income (high, middle and low income). 
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Table1: A summary of gaps in U5MR between and within WHO-EMR countries. 

 
B) Differences within countries 
 
Columns 3,4,5 and 6 recall that in each country, a 
more or less large ratio between the highest and the 
lowest level of under-five mortality rate was 
generated by wealth quintiles, mother's education 
level, milieu (rural-urban) and territorial residence 
(regions, states or governorates). It should be stressed 
that the surveys in Sindh-Pakistan and Somaliland-
Somalia were not carried out in the whole countries 
Pakistan and Somalia but this does not affect too 
much the discussion on health inequalities in WHO-
EMR. 
 
C) A two-dimensional indicator  
 
Indicators like HDI, U5MR, IMR, MMR, MDGs, life 
expectancy and others are average indicators and 
consequently a country may improve its average 
indicators for the total population with persisting or 
even increasing inequalities between subpopulations 
and groups of individuals on the basis of social 
determinants of health such as gender, income, 
education, nationality, ethnicity, marital status, area 
of residence and others. To overcome this crucial 
insufficiency of average indicators alone, we propose 
a two-dimensional indicator combining at the same 
time the average indicator and the inequality 

indicator. In the case of U5MR, the inequality 
indicator is itself a linear combination of the four 
inequalities generated by (1) income (ratio poorest 
quintile/richest quintile), (2) region( ratio poorest 
region/richest region), (3) mother's education (ratio 
no education/secondary-high level), and (4) milieu 
(ratio rural/urban). To get an indicator which has a 
value between 0 and 1, we use the classical formula: 
(valueX- minimum value)/(maximum value- 
minimum value) which yields 1 if X= maximum 
value and 0 if X= minimum value. For example if X 
represents the ratio poorest/richest then the partial 
inequality indicator for income takes the values: 
(4.5-1.2)/(4.5-1.2)=1 for Sindh-Pakistan,  
(1.2-1.2)/(4.5-1.2)=0 for Iraq,  
(4.5-2.2)/(4.5-1.2)=0.697 for Egypt 
The results are given in Figure12 where the mean 
indicator is on the horizontal axis (illustrating the 
difference between countries) and inequality indicator 
is on the vertical axis (indicating inequalities within 
each country).  One can see that, although Oman has 
the smallest U5MR (average), it has a high inequality 
indicator.  Jordan and Palestine have the smallest 
values of the inequality indicator while Sindh-
Pakistan appears in the right top corner, indicating 
that it has the largest values for the two indicators 
(mean and inequality). 
 

Figure12: mean indicator and inequality indicator (source: produced by the authors) 
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CONCLUSION 
 
The third goal of the Sustainable Development 
Goals(SDGs) is "to ensure healthy lives and promote 
well-being for all at all ages" while Goal10 aims to 
"reduce inequality within and among countries"[18]. 
Although disaggregated data was not available for all 
WHO-EMR countries, this study shows that huge 
gaps are seen in U5MR between and within the 11 
WHO-EMR countries considered. Consequently, 
health decision makers in WHO-EMR countries 
should consider seriously the persisting problem of 
health inequalities and face this challenge urgently 
and efficiently. As stressed in the SDGs, to reduce 
inequality, policies should be universal in principle 
paying attention to the needs of disadvantaged and 
marginalized populations, leaving no one behind.  
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