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Unfortunately in Egypt, there is no 
official national mortality experience 
available and therefore these rates have 
to be derived from other sources such as 
the United Nations model life tables or 
an investigation of past data. In this 
analysis, assumptions about future 
mortality improvements are obtained 
from investigation trends in past data 
and selecting a methodology to project 
future trends. The national mortality 
experience of Egypt is investigated over 
1948 – 2014 and the main features over 
that period will be cleared by analyzing 
the following points: 
1. Basis of analysis of mortality 
trends, 
2. Trends in the male and female 
mortality, and 

3. Trends in infant, childhood, 
middle adult life and advanced ages 
mortality. 
 

The nature and features of the data can 
determine the appropriate methods that 
can be used for the analysis as well as the 
objective of the analysis itself. Mortality 
improvements can be analyzed and 
projected on the period basis (calendar 
year rates), cohort basis (year-of-birth 
specific rates). Mortality also can be 
analyzed in aggregate (all causes) or 
separately by cause of death for age and 
gender, but because of the complex 
nature of the last approach and the 
because of the unavailability of detailed 
data about the cause of death in the 
Egyptian population, and that’s because 
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that there is no official national 
mortality experience available as 
mentioned before, therefore in this 
analysis, a period basis will be carried 
out. 

This investigation is limited to the 
available calendar years of national 
population mortality data over the years 
1948 – 2014 for ages 0 - 74 subdivided by 
gender, and collected together in age 
groups as there is no available data for 
individual ages.        

Mortality rates by age, gender, and year 
provide a valuable time series for 
investigating the trend of mortality rates 
over time and give a good picture of the 
future trends. Trends over the available 
data are obtained by comparing the 
mortality rates of the age groups for 
calendar years 1948, 1980, 2014. The 
rates are plotted on the log scale (which 
is more expressive than actual number 
scale) at 5-year age groups (except for 
ages 0, 1-4, and for ages 75 and over) for 
male and female. 
The graphs in the next sections will 
exhibit that the changes in mortality in 
males and females are roughly similar 
with some changes in old ages. Trends of 
mortality have shown an overall 
improvements as the rates of mortality 
have a gradual fall at most ages for both 
male and female. 
 

As shown in table 1, the greatest 
improvements of males mortality rates 
were at the very young ages (87.8% at 
the age group 0 – 1 and 94.2% in the age 
group 1 – 4). The second improvement of 
rates was between 5 – 34 (between 73.9% 
and 80%). Middle age groups (35 – 59) 
improved between 37.8% and 68.8% 
(declined with age), and old age groups 
(60 – 74) were less improved that the 
other groups (between 5.2% and 14.3%) 
also declined with age. Mortality for age 
75 and over was improved by 39.1% in 
2014 of that in 1948. In general, male 
mortality improved lessens with age 
between 2014 and 1948 with average 
improvement of 57.6%.  
 

As shown in table 2, the greatest 
improvements of males mortality rates 
were at the very young ages (86.1% at 
the age group 0 – 1 and 93.7% in the age 
group 1 – 4). The second improvement of 
rates were between 5 – 44 (between 64% 
and 75.8%). Age groups (45 – 69) 
improved between 15.8% and 48% 
(declined with age), and old age groups 
(70 – 74) there was no improvement. 
Mortality for age 75 and over were 
improved by 49.8% in 2014 of that in 
1948( More than males). In general, 
female mortality improved lessens with 
age between 2014 and 1948 with average 
improvement of 57.0% (almost the same 
as males). 
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 Male Mortality of the Egyptian population 1948, 1980, 2014. 

  Age  1948 1980 2014 

Percentage 
improvement 

between 1948- 2014 
0 – 1 0.217545 0.187356 0.026435 87.8% 
1 – 4 0.043231 0.024484 0.00251 94.2% 
5 – 9 0.00405 0.002486 0.000936 76.9% 

10 – 14 0.003629 0.001976 0.000839 76.9% 
15 – 19 0.004742 0.00234 0.001239 73.9% 
20 – 24 0.005402 0.002835 0.00123 77.2% 
25 – 29 0.006972 0.002926 0.001391 80.0% 
30 – 34 0.007996 0.003736 0.001992 75.1% 
35 – 39 0.008946 0.004806 0.002789 68.8% 
40 – 44 0.012617 0.006808 0.004588 63.6% 
45 – 49 0.014956 0.010342 0.007362 50.8% 
50 – 54 0.020024 0.01551 0.01061 47.0% 
55 – 59 0.027682 0.02364 0.017218 37.8% 
60 – 64 0.034797 0.03236 0.029818 14.3% 
65 – 69 0.05268 0.062992 0.04694 10.9% 
70 – 74 0.076415 0.087059 0.072463 5.2% 
75 + 0.236129 0.068526 0.143918 39.1% 

 
 Female Mortality of the Egyptian population 1948, 1980,2014.  

     Age 
1948 1980 2014 

Percentage improved
between 1948 and 2014 

0 – 1 0.192602 0.21909 0.026677 86.1% 
1 – 4 0.042293 0.031909 0.00268 93.7% 
5 – 9 0.003122 0.002338 0.000755 75.8% 

10 – 14 0.002626 0.001336 0.000641 75.6% 
15 – 19 0.003115 0.001668 0.000867 72.2% 
20 – 24 0.003411 0.001627 0.000831 75.6% 
25 – 29 0.003946 0.001975 0.001059 73.2% 
30 – 34 0.004769 0.002175 0.001288 73.0% 
35 – 39 0.005068 0.003181 0.001926 62.0% 
40 – 44 0.007037 0.003082 0.002535 64.0% 
45 – 49 0.008321 0.005047 0.00433 48.0% 
50 – 54 0.010615 0.007788 0.00702 33.9% 
55 – 59 0.019478 0.011455 0.010374 46.7% 
60 – 64 0.024103 0.016538 0.020289 15.8% 
65 – 69 0.042207 0.03785 0.03213 23.9% 
70 – 74 0.056369 0.060526 0.056777 -0.7% 
75 + 0.303835 0.254364 0.152397 49.8% 
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Table 3 shows the percentage 
improvement in mortality rates over the 
period 1948 – 2014 for male and female 
experience. It can be seen that the 
percentage reduction in the mortality of 
males were slightly higher than that of 
females up to age group 50 – 54 (except 
for that age group 40 – 44). Female 
mortality improvements were higher 
than of males for ages 55 and over 
(except the age group 70 – 74). In 
general, male mortality improved better 
than females for young ages and female 
mortality improved better than males for 
old ages.   
 
 

Mortality at that young ages has a 
significant effect on the population 
number. These age groups in the 
Egyptian population had the largest 
improvement over all ages through 1948 
– 2014. 
From table 3, we can see that infancy 
and early childhood had improved 
around 86% under age 1 (which 
reflecting the increase of the standard of 
living in Egypt through that period), and 
around 94% for the age group 1 – 4.   
 

The second largest improvement in 
mortality rates over 1948 – 2014 was for 
the age groups 5 – 34 (around 75%). It is 
also can be shown from table 3. 

The mortality 
improvement was less in these age 

groups as it is shown in the next three 
figures (7, 8, 9). In the ages between 35 – 
59 
the improvement was around 49%, and 
between 60 – 74 the improvement was 
around 31%, and over the age 75 the 
improvement in the mortality was 
around 45%.   
 

As it is impossible to predict the 
development of new medical 
technologies, the discovery of cures for 
particular disease or the appearance of 
new disease. Nor can one usually 
determine accurately the effect on 
mortality of current or proposed health 
measures. So the projection of the age-
specific mortality rates of a population is 
therefore essentially a process of 
extrapolation. The extrapolated rates 
must of course be consistent with each 
other and with all the known facts about 
population involved. 
The most common method of projecting, 
by extrapolation of the age specific 
mortality rates may be performed either 
graphically or by mathematical formula.  
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 Percentage Improvement in Egyptian Mortality between 1948 – 2014 for male 
and female. 

  Age  

Male Percentage 
Improvement  

Female Percentage 
improvement  

0 – 1 87.8% 86.1% 
1 – 4 94.2% 93.7% 
5 – 9 76.9% 75.8% 

10 – 14 76.9% 75.6% 
15 – 19 73.9% 72.2% 
20 – 24 77.2% 75.6% 
25 – 29 80.0% 73.2% 
30 – 34 75.1% 73.0% 
35 – 39 68.8% 62.0% 
40 – 44 63.6% 64.0% 
45 – 49 50.8% 48.0% 
50 – 54 47.0% 33.9% 
55 – 59 37.8% 46.7% 
60 – 64 14.3% 15.8% 
65 – 69 10.9% 23.9% 
70 – 74 5.2% -0.7% 
75 + 39.1% 49.8% 

 

Under the graphical approach, the 
mortality rates at a particular attained 
age are plotted according to year of 
occurrence (period approach) or year of 
birth (generation approach). A smooth 
curve is drawn through these points. 
Similar curves are drawn on the same 
graph for neighboring ages, and the 
curves are all then extrapolated to 
project future mortality rates by year of 

occurrence or year of birth. Under the 
generation approach, the curves 
representing the observed rates for the 
different attained ages are the same as 
those under the period approach, but 
shifted sideways. 
 

The usual method 
of projection adopted id to extrapolate 
past rates by mathematical formula.  

 
 The most commonly used formula is  

( ) (0)T

x x
Tq qR         (1)

 
Where: - 

( )
x

Tq : The mortality rate at age ( experienced in year .

(0)
x

q : The mortality rate at age  at the base year ( 0).
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: The annual reduction factor, which will depend on .

 Another method of mortality projection which has considered popular which 
involves the fitting of a single mathematical formula is the Gompertz “law” and its 
subsequent that made by Makeham, who adopted the formula 
 

x

x
A BC          (2)

 
The resulting series of fitted parameter values are then extrapolated to project future 
mortality. 
   
 The Heligman-Pollard low number two is also one of the popular 

methodologies for mortality projection. 
    

2
( )

,

(ln ln )
1

C tx Bt
x

t t
xt tx t

t t t

E x F G Ht te
K G Hq A D   (3) 

The first right hand side term models childhood mortality, the second one captures the 
accident hump* and the third refers to the natural mortality caused by senescence 
(Heligman & Pollard, 1980).  

In this analysis, assumptions about future mortality improvements are obtained from 
the past trends investigation, means that it will be assumed that future mortality rates 
will improve in the same way it was in the past and equation (1) will be used by 
applying the following steps. 
 

Choose a base year and then calculate the annual reduction factor ( ) for each 
age group and for each year after the base year with respect to that base year using the 
formula :  
 

1

( )
(0)

T
x

x

q TR
q

        

 (4)

Consider the series of resulting s of the last step as a sample of all ’s and 
use its arithmetic mean as an estimate of it. 
 

 Use the arithmetic mean to project future mortality rates using formula (1) 

( ) (0)T

x x
Tq qR . 
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The year 1986 will be used as a base year and calculation of the annual reduction 
factor between 1987 and 2014 will be done for each age group and for each gender 
using formula (4), and the arithmetic mean will be used to project mortality rates to 
2020. 
 

Using formula (4); the resulting factors and their mean for each 
age group are shown in table 4. 
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

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This study has presented a detailed analysis of the factors that affects the mortality 
rates in any population, and it analyzed difference between ages and sex. 
 
A detailed analysis of the mortality trends of the Egyptian population through the 
period (1948 –2014), end up with the following conclusions:  
 

Trends observed in the Egyptian population’s mortality had shown an overall 
improvement over the time period  
(1977  2014) better than that shown over the time period (1948  1976) for 
both genders as in that time period Egypt had three wars (1956, 1967, and 
1973). 
Mortality fall greatest at younger and middle age groups with levels of 
improvement declining with increasing age. 
The causes of such improvements over the life span can be referred to : 
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1. Improvements in health care and treatment of some series diseases (especially
in infant and early childhood age group). 

2. Changes in lifestyle, living standards, and behavior. 
3. Improvements in economic circumstances. 
4. Improvements in social welfare and education. 
5. Reduction in the mortality of males were slightly higher than that of females 

up to age group 50 – 54 (except for that age group 40 – 44).  
 

Male mortality improved better than females for young ages and female 
mortality improved better than males for old ages.

 ActEd Study Materials: 1998 Examination, Subject D2. 
 ActEd Study Materials: 2000 Examination, Subject 104. 
 Barclay, G. W. (1958) . John Wiley & Sons. 
 Benjamin, B. and Pollard, J.H (1993) 

 Institute of Actuaries and Faculty of Actuaries in Scotland. 
 C.D. Daykin. (2000) 

British Actuarial Journal. 6, IV, 861 – 871. 
 Caldwell, J.C. (1986) . Population and 

Development Review   
 Mohamed Ahmed Maait. (2003). 

. PHD in Actuarial Science 
Dissertation, City University, London. 

 P. Booth. And others. (1999).   
 Chapman & Hall/CRC.

 

 

 

 

 

 

 

 


