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Abstract : The demographic tlansition in Sri Lanka was brought about quitedrama- 
tically through drastlc reductions in mortality due to malaria Life table methods are 
used to analyze mortality In the mldst of thls trarsition and t o  compare mortality 
patfer~s with that of a population used as a standard, that of the Un~ted States. The 
major causes of death are examined to determine whlch causes of mortality, ~f reduced, 
would raise the life expectancy to that of the standard population. 

1. Introduction 
In one single year, 1947, the deaths due to malaria were cut by two thirds in Sri Lanka. 
This resulted in a dramatic drop in the crude death rate as can be seen in Figure 1, 
after which the death rate continued to fall gradually. The crude birth rates also 
fell a little later but more slowly after a slight lise soon after th: war. The expec- 
tation of life at birth rose sharply in 1947, as would be expected, and then continued 
to rise more gradually. In 1964 we find the crude birth and death rates falling 
and the life expectancy lising. The female life expectancy had just overtaken that 
of the males. The population rose from 6.7 million in 1946 to 10.9 million in 1964. 
In the same period, the percentage urban of the population rose from 15.5 to about 
20, but largely as a result of a change in definition of "urban" in 1963. Figure 1 gives 
some idea of the stage of the demogra,phic transition in Sri Lanka at this point ic  time. 

We shall analyze mortality by cause, age and sex in Sri Lanka during this period 
using life table methods and examining what effects the removal of certain causes 
of mortality will have on the expectation of life at various ages. In order to obtain 
a tangible measure of these effects, we shall compare this population with that of 
the United States (Life tables for 1973 - White), which will be used as a standard. 

2. Constructing the Life Tables 
'The theory of the method followed here is given by Chiang4 (Chapter 9). The corrected 
mid-year populations from the Annual Report of the Regist~ar General (ARRG)1,2,3 
were used for all age groups except for the first two, which were not available. The 
under 1 year group was calculated directly from the detailed records of births and 
deaths of jnfants of all categories (e.g., under 1 week, 1 week to 1 month, etc.) under 
1 year, assuming a nniform distribution of deaths in each sub-interval of time 
available. The 1 to 4 years group was then taken as the difference of the under 5 
years population, which was available, and the calculated under 1 yearpcpulation. 
Detailed records on death by cause, age and sex were  available.*^^,' 



mse 
Figure 1. Crude Birth and Death rates and Life expectation - Sri Lanka. 

The proportion of a time-interval jived on the average by those who died in that 
interval, a,, was calculated by Professor C. L. Chiang f ~ r  Sri Lanka (population of 
1952) for all intervals except the first two. These two, being more likely to have 
changed, were calculated directly for the 1964 population. ," . s > 

The six highest causes of death in 1964 were: 
number percent 

1. Diseases peculiar to early infancy (B. 42-44) birth 
injuries, post-natal asphyxia and ate!ectasis, infections 
and haemolytic diseases of the newborn, etc. 1 1,361 12 

3. Gastritis, duodenitis, enteritis and colitis except 
diarrhoea of the newborn (B.36) 6,368 7 

3. Influenza and pneumonia except pneumonia of 
the l~ewborn (B.30-31) 6,181 6 

4. Heart disease (B.25-28) 5,963 6 

5: 'Accidents (E. 47-48) 3,032 3 

6 .  Cancer (B. 18) , , 2,784 3 
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For the WHO International Classjfication of Diseases, Mortality Code, and source 
see ARRG.l+j 

Life tables were constructed using all these causes except "Accidents" which was 
not thought particularly useful. Causes 1.2 and 3 were combined to form another 
life !able. 

For each cause the probability of dying in each age interval, by that cause in the 
presence of all other causes, was calculated and these probabilities were used to 
obtajn the number of life table deaths due to that cause. Then the prob2.kility of 
death with each cause elininated; in the presence of al! other causes, was calculated 
and used to construct life tables with that particular cause eliminated. 

3. Method of Comparison with a Standard Population 

It was thought that a deeper insight into the structure of mortality could be 
obtained by comparing this population with a standard population from a developed 
country. For this, the U.S. (White) population of 1973, males and females sepa- 
rately, was used. Hence all comparisons with the U.S. given here are with the U.S. 
(White) life tables of 1973. The bssic units of all life-tables being the age-specific 
probabilities of death, we shall compare these and also the life expectancies derived 
from them. The technical details involved could be found.4 

4. Results 

The life tables for 1.964 are given in r able 1. For each age interval, thega e spe2ific 
d.eath rate, the mid-year population, tl1e number of actual deaths, the a,verage 
fraction of the age interval lived by those d.ying in that interval, and the age specific 
probability of death were obtained from the data and used to calzulate the number 
of life table survivors at the beginning of ea,ch interval, the number of d.eat11s during 
it, and the expectation of life at its commencement. 

The detailed results for each cause alone, in the presence of all other causes, were 
calculated. A summary of these results for specific causes of death is given in Tables 
2 and 3. Table 2 compares the number of life table deaths by each cause, while 
Table 3 gives the percentage each cause contributed to the total n ~ ~ m b e r  of deaths i n  

.. . 
each age group. 

Finally, the life tables with particular causes eliminated. as risks of death were cal- 
culated. These results are summarized in Table 4: which. gives the expectations of 
life when various causes are eliminated as risks of death. 



T
A

B
L

E
 

1.
 

L
if

e 
T

ab
le

s 
fo

r 
S

ri
 L

an
ka

 1
96

4 
M

al
es

 (
Fe

m
al

es
) 

B
eg

in
ni

ng
 o

f 
A

ge
 S

pe
ci

fi
c 

M
i?

-y
ea

r 
D

ea
th

s 
A

vg
. F

ra
c.

 
P

ro
ba

bi
li

ty
 

L
if

e 
T

ab
le

 
L

if
e 

T
ab

le
 

E
xp

ec
ta

ti
on

 
A

ge
 In

te
rv

al
 

D
ea

th
 R

at
e 

P
op

ul
at

io
n 

L
iv

ed
 

of
 D

ea
th

 
Su

rv
iv

or
s 

D
ea

th
s 

of
 L

if
e 

0 1 5 10
 

15
 

20
 

25
 

30
 

35
 

.4
0 

45
 

50
 

55
 

60
 

65
 

70
 

7
5

 

80
 

85
 S

r o
ve

r 



A Mortality Analysis of u Developing Country ~ I Z  the Demographic Transition ,261 

TABLE 2. Sri Lanka 1964. Life Table Deaths by Specific Causes, In the Presence of All Other 
Causes, Male (Female) 

Survjvo!s at  Infant Gastritis TnR~~enza First Three 
Age Begnnmg Diseases etc. Pneumoria Cancer Comb~ned Tnterval 

86 & Over 13,092 - 319 161 527 92 479 
- (14,293) (-1 (395) (220) (482) (53) (615) 



TABI E 3. Sri Lanka 1964. Percentages Contributed to the Age Specific Death Rates by Each Cause. 

Infant Gastritis Influenza Heart First Three 
Beginning of etc. Pne:~monia Cancer Combined 
AgeJnterva! M F M F M F M F M F M F -- 

0 57% 53% 7 %  8 %  8 %  9 %  0.04%0.1% 0.1% 0.1% 72% 69% 
1 A - 15 13 16 16 1 0.3 0.4 0.3 31 30 
5 .- - 10 11 10 11 2 2 1 1 20 22 

10 - - 8 1 0  7 1 0  3 5 3 2 1 5 2 0  
15 - - 4 5 6 7 4 6 3 2 1 0 1 2  
20 - - 6 6 5 7 8 7 3 1 1 1 1 3  
25 - - 5 7 5 7 8 7 3 3 1 0 1 3  

30 - - 6 8 5 6 9 6 3 5 1 1 1 4  
35 - - 5 7 5 6 1 3  8 4 8 1 0 1 3  
40 - - 4 7 4 6 1 5 1 1  8 1 1  9 1 4  
45 - - 4 5 4 5 18 11 8 15 8 11 
50 - - 5 5 3 6 1 8 1 2  9 1 3  9 1 1  
55 A - 5 6 3 5 2 0 1 4  8 1 2  9 1 1  . - 
60 - - 6 7 4 6 1 8 1 3  6 8 1 0 1 2  
65 A A 5 5 4 5 1 5 1 0 6 6 9 1 0  
70 - - 5 4 3 4 1 2 8 4 4 8 8  
75 - - 4 3 2 3 9 7 2 2 7 7  
80 - - 3 3 2 2 7 6 2 1 5 5  
8 5 & O v e r -  - 2 3 1 2 4 3 0.7 0.4 4 4 

All ages 12 % 7 %  6 %  6 %  3 %  25 % 
-- 

TABLE 4. Sri Lanka 1964. Ex~ectation of Life with Certain Causes Eliminated. (The 
eliminated cause heads each column.) 

-- -. 
First Three Infant Gastritis Influenza Heart Cancer 

Beginning of None Diseases Etc, Pneumonia 
AgeInterva' M F M F M F M F M F M F M F 

0 63.0 63.6 65.4 65.4 64.2 64.8 64.1 64.9 64.5 64.6 63.6 64.3 67.7 68.0 
1 66.2 66.1 66.2 66.1 67.1 67.1 67.0 67.1 67.7 67.1 66.8 66.8 68.0 68.2 
5 64.2 64.4 64.2 64.4 64.9 65.2 64.8 65.1 65.8 65.5 64.8 65.2 65.4 65.9 

10 
' 59.9, 60.2 59.9 60.2 60.5 60.8 60.4 60.8 61.5 61.3 60.5 60.9 61.0 61.5 

15 55.2 55.5 55.2 55.5 55.8 56.1 55.7 56.1 56.8 56.6 55.8 56.2 56.2 56.7 
20 50.7 50.9 50.7 50.9 51.3 51.5 51.1 51.5 52.3 52.0 51.3 51.7 51.7 52.1 
25 46.1 46.6 46.1 46.6 46.6 47.1 46.5 47.1 47.7 47.6 46.7 47.3 47.1 47.7 
30 41.6 42.2 41.6 42.2 42.1 42.8 42.0 42.7 43.2 43.2 42.2 43.0 42.5 43.3 
3 5 37.1 37.9 37.1 37.9 37.6 38.4 37.5 38.3 38.6 38.8 37.7 38.6 37.9 38.8 
40 32.7 33.6 32.7 33.6 33.2 34.1 33.1 34.0 34.2 34.5 33.3 34.2 33.5 34.5 
45 28.4 29.2 28.4 29.2 28.8 29.7 28.7 29.6 29.8 30.1 28.9 29.8 29.2 30.1 
50 24.3 25.0 24.3 25.0 24.7 25.4 24.6 25.3 25.5 25.8 24.7 25.5 25.0 25.7 
55 20.3, 20.7 20.3 20.7 20.6 21.1 20.5 21.1 21.4 21.5 20.6 21.2 20.9 21.4 
60 16.5 16.8 16.5 16.8 16.9 17.1 16.8 17.1 17.4 17.4 16.8 17.1 17.1 17.4 
65 13.0 13.1 13.0 13.1 13.2 13.3 13.2 13.3 13.7 13.6 13.2 13.3 13.5 13.6 
70 10.0 10.0 10.0 10.0 10.3 10.2 10.2 10.1 10.6 10.3 10.2 10.1 10.4 10.3 
75 7.5 7.3 7.5 7.3 7.7 7.5 7.6 7.4 7.8 7.6 7.6 7.4 7.8 7.6 
80 5.2 4.8 5.2 4.S 5.3 5.0 5.2 4.9 5.4 5.0 5.2 4.9 5.3 5.0 

-- 8 5 & 0 v e r  3.2 2.9 3.2 2.9 3.3 3.0 3.3 3.0 3.4 3.0 3.3 2.9 3.4 3.1 - 
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5. Discussion 

We see that the largest number of deaths per year among both the males anc! the 
females is in the first year of life (Table I), whicl~ is different from the United States 
(Life tables for 1973-White) populatior~ which had the largest number in the intervals 
over 75 years. Although the greatest values of theprobability of dying are in the last 
two intervals of life for both populations, the value in the first year of life of Sri 1-anka 
is about four times as great as that of the United States. After the first year, life 
expectancy increases by 3.2 years for males a-~ld 2.5 for females, again reflecting high 
infant mortality, whilst for the U.S. it iemained almost constant. However, the life 
expectation itself is fairly high for a developing country. From 1963 0nward.s the 
life expectation at birth for females began exceeding that of males, though by a slnall 
margin (Figure I), but as we see (Table I), past the age of 70 years the males still appear 
to have a longer life expectation. Among the diseases of old.er ages we notice that 
heart diseases seem to affect the males more than the females, while cancer appears 
to have an opposite effect. 

The greatest increase in life expectation at birth with a single cause eliminated 
occurs with the elimination of "diseases of early infancy" (Table 4) -which was to  be 
expected from our examination of the life tables (Table 1) and the f ~ t  th.at this was tJ1e 
highesl cause of death (12 percent), nearly do~bble its nearest competitor (7 percent). 
However, this increase js only atout  two years. The next three bighest causes, amoun- 
ting to 7 percent, 6 percent and 6 percent respectively, of the crude d.eatl~rate, when 
eliminated increase the life expectation by about equal amounts, none being bigller 
than 1.5 years. The fourth highest, heart diseases, when eIiminated: causes a greater 
increase t1la.n any of the higher causes in the years 35 to 75; the reason for wl~ich is 
clear if one examines the percentage contribution to the age specific death rates from 
each cause (Table 3) and the number of life table deaths due to each cause (Table 2). 
Heart diseases account for 10 to 20 percent of the deaths in these age intervals while 
o.ccounting for only 6 percent over all ages. 

The highest increase in life expectancy, when a cause was removed. was only 2.4 
years. Even if we elimi~ate the three highest causes of death, a total of 25 percent 
c;f the crude death rate, the increase is only 4.7 for males and 4.4 for females. This is 
riot surprising when one considers the fact that 25 percent of the crude death rate is a 
mere 2 per 1,000. This raises a question : how is it that the death rate is only 8 per 
1,000 when in more developed countries w ~ t h  longer life expectations. like the United 
States and Sweden. the crude death rate is grezter ? The answer lies in the fact that the 
sudden rise of the natnral increase since 1946 has made the population very young 
compared to the developed countries-the mean age being 23 for females and 25. f01 
males, with the median between 15 and 19 years. Wit11 a large proportion of the 
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population being quite young, and consequently not exposed to the risk of death as 
much as the older populations of the U.S. and Sweden are, quite naturally we find 
a smaller proportion of the total population succumbing to death. which is whzt 
affects the crude death rate. 

Anether imbalance in this crude dea.th rate is seen when we examine how the 25 
percent contributed by the three highest causes is splead among the age groups 
(Table 5). 

TABLE 5. The Percentage Distribution Among the Age Intervals 
of the Deaths due to the Three Highest Causes of Death 

Beginning of 
Age Interval Male Female 

0 
1 
5 

10 
15 
20 
25 
30 
3 5 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 & Over 
All Ages 

Three quarters of the deaths from the three highest causes of mortality are concen- 
trated on the first five years of life. Let us examine the consequences of this. Is the 
main difference between the populations of Sri Lanka and the developed countries 
solely in the mortality of the group under 5 years of age? Again turning to the United 
States (Life tables for 1973 - White ) population we find the life expectation at birth 
to be 68.4 for males and 76.1 for females. With the three highest causes of d.eath 
eliminated the corresponding figures for Sri Lanka were 67.7 and 68.0, respectively. 
The male life expectation is near the U.S. figure, but that is not the case for the females. 
TO compare the childhood mortality alone, we could substitute the U.S.values of the 
age specific probabilities of death in the earlier intervals of the Sri Lanka life table 
(Table 6). 



A Mortality Analysis of a Developing Country in the Demogrclplzic Tran~ition 263 

TABLE 6. Comparison of the Age Specific Probabilities (A.S.P.) of Death in the First Two Intervals 
of Age, and the Life Expectation at Birth (Exp.) when the Probabilities are the same as the U.S. 
Values for These Two Intervals. 

U.S. Sri Lanka 
Male Female Male Female 

A.S.P. 0 to 1 year 0.0175 0.0133 0.062 0 . 0 5 ~  
A.S.P. 1 to 4 years 9.0032 0.0025 0.031 0.035 
Exp. with U.S. A.S.P. in 0 - 4 years 68.4 76.1 67.8 68.35 

We see that the difference in the two male populations is almost fully accounted 
for by childhood mortality. Among the females, however, there is still a gap of almost 
eight years. If the 5 to 10 year old Sii Lankan females also had the age specific 
probabilities of the coiresponding Amelican population, then the life expectancy 
would inclease to 69.0, which js hardly an improvement. Hence, Re  look at the 
ratios of the age specific probabilities of death for females in each interval (Table 7). 

TABLB 7. The Ratios of the Female Age Specific Probabilities 
of Death, Sri Lanka Divided by United States. 
- - 

Beginning of Age Interval Ratio 

C 3.9 
1 14.3 
5 7.4 

10 3.9 
15 2.7 
20 4.1 
25 4.5 
30 3.4 
35 2.9 
40 1.9 
45 1.5 
50 1.3 
5 5 1.4 
60 1.4 
65 1.8 
70 1.7 
75 1.4 
8 0  1.4 
85 & over is 1 for all populations. 

Since the probability in Sri Lanka is more than treble that of the United States in 
almost every age interval until the age of 40, this leads one to suspect inatelnal 
mortality. We examine this by eliminating maternal mortality; the resulting life 
expectations at birth for females are presented in Table 8. 



TABLE 8. Life Expectations for Femdes E!iminating Maternal Mortality 

Expectations Added Years 

Eliminating maternal mortality (B. 40) o ~ l y  64.1 0.5 

Eliminatmg maternal mortality and with U. S. A.S.P. 0 to 4 65.9 5.3 

Eliminating maternal mortality and with U. S. A.S.P. 3 to 9 69.5 5.9 

Though there is an improveme~lt it is still far behind the U.S. value of 76.1 years. 
Here it should be noted that we eliminated only those deaths which were attributed 
directly to maternal mortality. Some of the others could possibly be related indi- 
rectly to the problems of the child-bearing years. Looking at it another way, 
especially since we can account for the difference in the male mortality and since 
the male and female life expectations at birth for Sri Lanlta are similar, the Inore 
pertinent question to pose would be : What malces the American female live so long? 
But that is another question, which we shall not try to answer, because it does not 
deal with the population under study. 

The crud.e dezt l~ rate in Sr] Lanka is unusually low for any country in the world 
partly because of the sudden drop in death rates around 1946. This c a ~ ~ s e d  the 
natural increase to become very high, giving rise to a younger population. I t  aIso 
postponed many deaths (Figure 2): the sudden drop in 1946 benefited the older 
age groups as well - even the over 55 death rate was almost halved. Thus we could 
expect, as those who got a new lease on life begin to reach the end of their extended 
life span, that the deaths in the later intervals would begin to rise. As the birth 
rates fall and the age structure becomes more stabilized and older, one would 
expect the crude death rate to rise a little. 

As a result of the low crude cleat11 rate, causes of death aczounti~lg for large pro- 
portions of the crude death rate do not amount to large proportions of the total 
population except in the younger ages where the population is concentrated. A 
rise in life expectation, which among males would bring it up to the standard of 
the U.S. population, could be achieved by lowering childhood mortality. In  the 
older working ages the cause, which if eliminated would raise life expectancy most, 
is heart disease. As the population becomes older one would expect heart disease 
and cancer (cancer accounted for only 3 percent in 1964) .lo become more formidable 
threats as major caues  of death. 
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AGE 

Figure 2. Age Specific Death rate pzr 1,000 - Sri Lanka. 

By cutting down child.hood mortality alone the male population could achieve 
a life expectation comparable to the U.S. (Life tables for 1973 - White) population. 
The absolute gain among females would be as great, although far short of the 
unusually high expectation of the corresponding U.S. female population. It  is likely 
that the life expectancies should keep rising although at a slower rate than before. 

Sud.ging from mortality, life expectation and life tables, the 1964 populatioil of 
Sri Lanka seems to have quite a good state of health for a developing country. The 
problem would be to maintain this level. I t  is heartening to note that steps have 
already been taken to cut down the birth rate rapidly enough to achieve a stable 
population and thus guard against the manifold problems of overpopulation. 
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