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ABSTRACT:

As in most developing countries, mortality data 
in Kenya has often been, said to be inaccurate and incom­
plete. The system of registration of vital events, in 
particular registration of deaths, has not been developed • 
to the extent that it covers every death which occurs. 
Therefore, levels and trends of mortality in Kenya have 
Lean learned through the widespread adoption ci indirect 
methods of estimating demographic' parameters from limited.1

4

data.

•In this study, four "Indirect" methods of mor-
4

tality estimation have been derived, discussed and 1

applied to the mortality data in ‘Kenj'a in order to esti- •
/

mate the. level of mortality which/prevailed in the 
country in 1979. Three of the fdur methods of analysis 
namely: : . • ’

I) The Bennett-Horiuchi Method of estimating the 
completeness of death registration;

II) The Bennett-Horiuchi Method of constructing 
/ life tables from incomplete death registration ->

data; ,
; i

c 1; and III) The Preston Cenus-base'd Method of constructing1"'Tv •
■ life tables; are generalizations of the-stable population theory, ahdt:> 
unlike the' previous' indirect"methods'Which'used a cons- ;- 
tant population growth rpte in the estimation of mortality



XV

the three methods use age specific population growth 
rates.

A study of the completeness of death'.registration - 
in Kenya.in 1979 relative to the 1979 Population Census ’ 
enumerated by age and sex has indicated that the complete­
ness was poor, --lx has been estimated to have been equal
to 2 2. 2 percent for males and 12.'7 per cent for females.

. * ■ '« :. J '
l

A study of the life expectancy estimates' obtained 
by the two indirect methods of constructing life tables 
has revealed that below age 35 for males and age 45 for 
females, the life expectancy estimates due to the Bennett-. 
Horiuc'ni method are systematically relatively higher than 
the corresponding values due to the Preston Census-based 
Method. And after these two ages •■for males and females 
respectively, the order changes (i.e., life expectancy - 
estimates due to the Bennett-Koriuchi Method becomes ;)-
systematically relatively lower than the corresponding 
values due to the Preston Census-based Method). It is 
further observed that at all ages', the life expectancy 
estimates obtained by the Bennett-Horiuchi Method using r 
the 19 79. registered deaths agree relatively better to the'; 
corresponding life expectancy values in the Kenya National;
Mod el'V ■LifeTables - 1979;}; than ;the‘ cofrespondin'g' life 
expectancy estimates due to the Preston Census-based Method
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using the 1969 and 1979 population censuses classified 
by age and sex.

The cause, of death analysis .is done using the
fourth method of analysis: The single and multiple dec-
rement approaches. The cause of death analysis has shown_
That for ail groups of causes of dearh srudied except
for accidents, the risk of dying.is always high at the 

0

beginning and at the end of the life span, lowest at ;
puberty,' and low with an upward slope during the long 
period of adulthood. -For accident, the risk of dying is ;. 
high during the active years of' life and higher among r

T  f t  -± -V  ^  -P  ̂  *1 ^  «  T  -P  * ■+* -  r** • o  1 —> —. ^  /-s -p  *~

// '
death'for males between age 15 years and age 45 years.

V 1
Among females, it is the third leading cause of death at 
this age interval.

■. Further, as for the risk of dying,- a study of 
the gain in life expectancy whence particular group of
m  ̂  ^  •  •»* .». -A. T. _  4 .  — «  1  T T •» t*> * ^
N—t-* U U U  o  4 i y  W U A lL »  «. J .  W>UJ> J -  J  W 44 W W V i ^  4.  4*1 W> ^  V-» ̂  W J  A A

revealed that there exist age, sex and cause of death 
differentials, in mortality. And .that like in most .
developing countries, the major causes of death in Kenya 
are infective and parasitic, respiratory. and circulatory 
system diseases.' . V:r- 5 . ---t;



CHAPTER J

INTRODUCTION

World mortality trends over the past several dec- 
ades indicate that the world has experienced an appreci­
able reduction in .mortality and hence an increase in life _• 
expectancy at birth. This reduction has been attributed ■;•• 
to socio-economic development and technological advances

J ' , iin the prevention and control of diseases and the'.growth 
and expansion of public health and medical services. Esti­
mated life expectancy at birth infl950 - 19 55 and 1970 - 
1975 show that in the developed countries, life expectancy.:
increased from 65.^ years to 71.3.years ror doth males and

/females. ■ While it increased from 42.4 years to 53.1 years, 
in the less developed countries. •: In Africa which is 
believed-to have the highest level of mortality in the world, 
life expectancy at birth increased from 37.3 years to 46.4? 
years, and'it increased from 35.7’;years to 44.7 years in •; 
Eastern Africa.^"

/ • ‘ . . . .  '

Within Eastern Africa, mortality studies in Kenyai: 
have shown that by the time of the. first census (1948), wr- • 
■the crude death rate was 25 per 1000 infant-mortality rate. , 
was about 184 per 1000,. and life .expectancy at .birth 35 
gears'. ■ ‘.In 1968, the crude' death rate?was 117 ; per 1000 population 
infant mortality rate 119 per 1000, life expectancy at.birth



was 49 years. And estimates from the 1979 National Demog­
raphic Survey suggest a crude death rate of 14 deaths per ‘ 
1000; infant mortality rale of about 83 per 100, and a 
further fise in life expectancy at birth to 51.2 years for 
males and 55.8 years for females:; Consistent with the 
classical demographic theory, this steady decline in morta­
lity in Kenya has been associ ated'with the general improve­
ment in social welfare and economic development. Some of ' 
the specific factors shown to be important are improvement 
in infant and childhood nutrition', the rising levels of 
female education and the eradication and control of specific

' j, *

diseases. '

1.1 P̂roblem Statement:/4 , '// *

/ Although the study of mortality has for long occu-'•/ *
pied the -minds of Demographers and'Physicians alike, most 
mortality studies in Kenya have concentrated on mortality ' 
levels and differentials, and in particular infant and 
child mortality, without focussing' attention on the contrib- 
ution of various underlying causes' z f  death to varia Lions r 
in/mortality. As pointed out by Preston C1976)3 "Ignoring 
causes ;of: death to variations in the study of mortality is ’; 
somewhat akin to ignoring fecundity, exposure, contracep- -■ 
tive effectiveness and fetal wastages in the study of fer- 

.Hence the.motivation'to carry'out this1 study ■ '•
which will try, among other things1, to determine the like- 5



• . .. - 3 - '‘ {
lihood that a person will die from a given cause or group of 
causes of death at’a given age and the tvpical length' bv which 
life is shortened as a consequence of various causes of 
death in.Kenya. . .

1.2 OBJECTIVES:

•The main objectives of this research is to estimate 
mortality in particular adult mortality for Kenya'; by.: ;

(i) ^investigating the completeness of death registra-v
, . ■ i

tion using recorded deaths from the office ofl; Registrar
General and the population censusres of 1969 and 1979.- •:/

(ii) constructing life tables for Kenya based on only 
the two censuses of 19 69 and 19 79*. .

Ciii) constructing life tables'using total number of 
deaths which occurred in 1979 and- then compare it with the 
national life tables (1979) prepared by t h e ■Central Bureau 
of Statistics and the tables derived by the censuses based

o-T- J .. u - i .  .. •» • .
j u u  u i i w u  a  i . a  i c u  j . i i (± X > a u u v c

/
(iv) .constructing the single and multiple decrement life 

tables by cause .of death which will make it possible to: .
(a) determine the mortality differentials' by 

. .. I cause of death, :- V • I1-
iv (b) show the variations^ *in gain in life expectancy 

when various causes of death are eliminated1.
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1.3 THEORETICAL FRAMEWORK:

TLc cii vii-oiiiiicn L and demographic factors are linked 
together- in many practical ways of human life and his exis­
tence. .Thus, man's existence is primarily dependent on the; 
existing environmental and demographic conditions. Thus;
environmental and demographic factors are likely to affect » ,
(either independently or jointly)-the chances of dying from 
a given 'cause or group of causes of death in a given society. 
This is a conceptual proposition which cannot be tested in1-- 
its presented form without further definition of its key '> 
concepts. ' Where the key concepts-are environment, demography 

- and death. ’
.< i • • .//
Environmental factors are! factors relating to, or 

producedi-by environment.- And environment has been defined', 
as "the aggregate of all external'-conditions and influences 
affecting the life and development of an organism"^. Envi^ 
ronment thus embraces both the physical (natural) on the 
one hand, that is, all those aspects of the surroundings 
that are:'there independently of man, such as climate of a ■' 
place and its altitude, and the biological environment on 
the other hand. The biological' environment embraces the 
form of life in an area, its 'number, ; type and spatial dis--'

. tribution and mode of life. -The ̂ environment' of an- area-has : 
an important influence on the • life of the-inhabitants. For 
instance, the prevalence or absence of certain diseases may

- 4 -
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be related to the altitude, or the availability of open 
water, humidity, rainfall and so on. Further,- the ability 
uf a comiLry ro proviae medical facilities for its people 
may also: be influenced by the country^ available natural' 
resources from which she must find funds to pay for. the .v 
facilities and services. -

Demography may be regarded as a • "kind of biosocial' 
bookkeeping, a continuous inventory analysis of the human ■

4 ■

population and its vital processes, collectively considered."^ 
There are two phases of demography, a static and a dynamic,.1 
The first ascertains and describes the state of the popul-i'; 
ation. This is the function of censuses enumeration and • 
analysis wnicn are nor only exceedingly important and use­
ful -in their own right, but are indispensable basis for all

0

studies of vital statistics. The dynamic phase of demog-^ 
raphy has its -functions; in the statistical analysis of the' 
vital events. -

r*
/

According to Henin
r*> a  ~l ▼ r  v> }-% v> r*' ^  1 -  ▼

6 demography may simply be defined
T7sa » ■ > rs ' •• »  w • •», r* — .»• 1  •. * •
A*. W4U ‘ LliC i ia ii 'U W  fc J. O L. 0 -1- Vd

demography is defined as a study of populations as closed 
systems, r That is, like any other, system, • a population may - 
be viewed as being composed of two types of elements: struc­
tures and processes. Where .the structural elements'of a ■ •
population are ':-•■■■

Ci) -Its size (the number of people).
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(ii) Its distribution (arrangement of people in space), 
'and

(iii) .Its biological composition (its age and sex struc-
Tture).

And the processes are: fertility, mortality and migration.

In a broader sense, demography is defined to include 
additional characteristics of -the; population such as mari-

«V

tal and family, place of birth, literacy, employment status,
occupation, industry and income among others. Thus, fro m ’;■ \
the broader perspective populations are treated as open n 
systems and one can study how demographic structures and

C f/
and how these, in turn, affect demographic structures and •: 
processes. For example, the lower the standard of living 
of a country, the poor the sanitary conditions hence the v 
prevalence of diarrhoeal diseases.as major causes of death. 
In order, therefore, to study the, variations in the chances 
of dying from various causes of death by age and sex, it : 
would be'. advisable or reasonable to use demography as i.
broadly defined. i 1

From the definitions of environment and demography, 
however,-we realise that environmental ana demographic 
factors v-jare by no means sharply demarcated.. . Hence. for the-:: 
purposes; of this study, demographic factors will be -used •. 
mainly to refer to "inborn" biological factors. While
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environmental factors will refer to all factors relating to, 
or produced by the environment as defined above.

The UN and WHO proposed definition of "death" which 
will be ,used'in this study is as-follows: - "Death is the • 
permanent disappearance of all evidence of life at:any time 
after Dirth has taken place (post-natal cessation of vital 
functions without capacity of resuscitation)" . This per­
manent disappearance of all evidence of life- has many ” 
causes, . which in this study have been summed up uhder two ’-'- 

interacting processes:- as demographic (in-born biologi- 
cal) and'environmental conditions. Although it is impos- 
sible clearly to separate the influences of inborn biolo- 
gical factors and environmental factors on mortality as

i '

the influences are inextricably interwoven, there are '■ 
certain groups of circumstances bearing on life and'its -.v- 
termination in which inborn biological characteristics play 
the dorminant role. Similarly there are some circumstances 
of death which are purely or predominantly environmental ~
in origin. ' - ' ■ ...
/ -v-

A preliminary model can .thus be formulated to :• 
explain differentials in mortality by sex, cause of' death 
;and age. ; Let (E) be-the environmental component of morta­
lity. L (M);,; and CD) be the demographic component.• And if we- 
introduce, the obstetrical component’ (0) 'early in life,; then 
mortality rate can be represented’ by the formula

M = D + E + 0.
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1.4 . LITERATURE REVIEW:

-  _  x r  0-1------- --------- --------------1- . -------- i ----------V  1 a - V  _  J  _  r r  _  - _ j —  T „•
wo. L i l t  uiuoL v a x u a u  j-C. i..x t i iu ac i  t x  :uul. t a x x

analysis is the life table methodology whose introduction .
v *

8in demographic analysis was by-Johni-Graunt in the seventeenth 
century. Graunt's successors laid the cornerstone of the •; 
lite insurance business ana in the tnree succeeaing cen­
turies, insurance companies, government experts and acade-y 
mic scholars have brought the life table to maturation as e 
a valuable tool of demographic analysis. It was more so >
brought to a sophisticated level by Lotka in his two l

$

papers of 1907 and 1911. Indeed his "contribution to demog­
raphy can be likened in some respects to that of Newton im 
physical Both achieved a synthesis in analytical theory 
whichrhad far reaching significance, and both set a frame 
for new empirical evidence".^ -cr-'y' v- v ■ .■ '

In some of its latest applications, life table 
methodology has been used in the study of mortality b y  cause 
of death - (Preston"^ et al 1972, Kanton"^' et al 1976 and • 
Manton'*''3 et al 19 82).

Most mortality studies tr.dat mortality as a singles 
unitary force, the intensity of which has been found .to 
vary with age, sex, place of birth and other variables and 
which has' undergone ', a historic .decline-- oyer-time.woOnithere 
other hand, however, mortality could be viewed not as a
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independent forces, each force being represented by death
from a particular cause. According to this view, there-’

14fore, the sharp decline in mortality in Kenya since 1962 ,t 
is simply an indirect consequence of the virtual elimi­
nation of those deaths due to certain specific causes, and 
a great decrease’in the deaths due to certain other ciseases 
and-disorders by use of medical technology. -

single unitary force, but as an agglomeration of semi-

In a study of the. future/outlook of mortality o 
decline in the world, Bourgeois - Pichat^ divided causes 1 
of death into two groupsnamely the exogeneous causes and 
-the ondcgcr.ccuG causes. Under thje exogeneous deaths were:,

(i).Deaths due to infective and-parasitic diseases
(ii) :Deaths due to diseases of the respiratory systems, 

(iii) . Deaths due to accidents, /poisonings -and violence 
(external causes).

And under the endogeneous' deaths '.were:
Ci) Deaths due to neoplasms 

(ii) Deaths due to diseases of circulatory system
* -i , ' - " ■ - : ■

(iii) Deaths due to all other causes.

He found that while deaths due to 'exogeneous causes were-’ 
declining rapidly in the developed countries, deaths due .: 
to endogeneous causes were on.; the: increase.; : He further i 
noted that some diseases are /caused by climatic conditions/ 
diet or the kind of Work in which- a person is engaged in.
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In a comparative analysis of cause' of death for
1 fiselected countries, John (1973) found that causes of

death varied, depending on the state of the .standard of .
living, the environment, public health measures and the
demographic structure of the country under study. He found
that in ̂ developing countries where there is a youthful age
structure, tropical climate, poor environmental conditions
and scarcity of health personnel', the overriding', causes <1 { ;
of. death were infective and parasitic diseases with peri--

t

natal and respiratory diseases as other major causes of
! *

death. In the developed countries on the other hand, he 
found major causes of death'to be due to degenerative .
^3  ^  ^  ^  J  _ mi « . ' • ;
---- L U C  r c o ^ i i ' Q L U r ^  a i i u  U JL J . 'U li J .c t  L U i / y  s y s  LCiJUS

and cancer of all forms. He also found that accidents 
accounted for a significant percentage of deaths in the. - 
developed countries.

;A joint study by WHO' and .'the UN Department of Ecorio- 
mic and.Social Affairs (1979) on morbidity and causes of 
death found that the risk of dying varies with, both disease 
and circumstance', as well as age - and sex. On major causes 
of death, the study found that while degenerative disease's 
.(mainly cardio-vascular diseases and cancers) were the 
major causes of death.in the more developed countries, int 
f ectiye-. and-, paras itici d i se a se s-w ere prominent' in' the ■■less - 
developed countries. Among the reasons given for these -': 
differential causes of death in the developed and less r'
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developed regions were:
(i) 'different age structures in thie two regions,

■ and
(ii) ^availability of health services.

The degenerative diseases are much more common among the ; 
older people,'and the more developed countries have signin 
ficantly- older age sxrucxures Chance p  r op orti on ate iy more ... 
older people) than the less developed countries. Secondly,

i t

the vigorous public health programmes in the more developed 
regions have done much to reduce >or eliminate the threats c 
posed by.: many infectious and parasitic diseases thus >_
lowering, the chances of dying from these diseases. These’/.

hppn fonriH + 0 hp)7P ^ ‘ q'n^nniTPfnnPfltplv .Tc'TCr̂
effect/among the younger age groups, which makes up a 
large' percentage of populations of the less developed than 
developed countries. Moreover, infectious and parasitic 'd 

diseases: endanger most individuals who are under-nourished 
or malnourished, and nutritionalndeficiencies are preva^ c:'. 
lent among the less developed countries.

/ .‘In another study , by the U N ^  C1979) for 37 developed
countries, it was found that the ichances of dying from a 
particular cause of death vary with both age and sex. The 
study fdr instance showed that after the first year of life 
.arid .continuing to the • twenties 'accidents were usually- the’.r:; 
leading ̂ causes of death for both -males and female's, with t 
malignant neoplasms generally in-the second place. In the



thirties, cardio-vascular diseases and malignant neoplasms 
supercede accidents as the leading cause of death among 
males. And' from there to the end,-of the life span, cardio­
vascular-diseases were found to, usually followed by malig­
nant neoplasms as the two leading.-causes of death among 
males. Among females, it was found that malignant neoplaslns
T.T V> O  *** r* *) a  ^  ^  p  ^  ^  1 ■y' - u_”U , a . .  .wenties
followed by either accidents or cardio-vascular diseases. 
While neoplasms remained the leading cause of death up to : 
the fifties or sixties, cardio-vascular diseases were  ̂

found to. assume an increasing proportion of the total. It 
was also found that while the middle ages age specific death 
rates for malignant neoplasms were somewhat higher for 
females them for males, male death rates for malignant ne'o-r 
plasms eventually exceeded those for females in advanced 
ages. Also in middle ages, it was observed -that deaths -t 
from cardio-vascular diseases were higher for males than 
for females : although the differenbe- was-, found to diminish; c ..: 
thereafter; .

19 ■ •Hauser (196 8) had also found that for both males’- 
and females in the United States .of America, the percentage 
of deaths attributable to major cardio-vascular - renal 
diseases increased with age. •In contrast, he found that 
the. percentage of deaths, attributable.. to malignant neoplasms 
which accounted for a larger.proportion of-the deaths of '
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the youth decreased with age. He also found that for all 
causes of death, mortality for all adult males-was higher 
xhan xhau ox aauit females and that the differential was 
much greater at younger ages.

Although epidemiological studies of mortality by
cause in Kenya have been limited by the ‘a vai labi) i tv nf :v

(

data, a few studies are available: which have been based
20mainly on hospital records. Grounds (1964) analyzed 'i 

child mortality under 6 years'of age in government hospitals 
in Kenya using the 1962 registers.' He found that respira­
tory tract infections 'was the leading cause of death d
followed by. gastroenteritis, malnutrition, malaria, whoop-:;

Im g  cougn,-meningitis, prematurity, burns and measles in
/that order. ' .*

\ In a'study of patterns oflrmortality -and morbidity"'*
2iin Kenya, Bonte (1978) found ■ ■ ,v respiratory diseases, 

infective and parasitic diseases and the.diseases of the d 
digestive system to be the leading causes for all hospital;

U W 4-  <wi.
m v  -  o - i -  ^  ^  

, u a x .
i .  .. , j.i. _LUgC Llicr

nearly three quarters of all hospital deaths. Thus as in 
most other developing countries, respiratory diseases, in-"' 
fective and parasitic diseases and the digestive system -r. 
diseases;were the major causes .of:death. Of the dorminant
Killing ;dieseases , Bonte 'foundothat^deaths: duerto pneumonia.
represented a quarter of all,deaths.with females more thanv 
males.
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A Ministry of Health - in: - Patient Report^ (1378) 
shows that among the categories of diseases, the largest 
group were infectious and parasitic diseases which accounted 
for 20. 8 . per cent of all reported hospital discharges in
Kenya, followed by respiratory system diseases. A study 
of the age patterns of mortality reflects the predominance; 
of acute. infectious diseases in children coupled with the 
case fatality ratio highest among the young age group. Regarding;;if • ’
sex ratios, it was found that.males except for a few diseases 
predominated.

Despite data limitations ,i- the available literature 
xrlaardf/ ind-i<-:dtes-that infectious:'.and parasitic diseases,’ 
respiratory diseases, and digestive system diseases —  which 
have been largely eradicated or eliminated as. significant ' 
causes of death in the developed regions —  still account r; 
for a very large proportion of all deaths in developing 
countries, especially among the very young. Secondly, from 
the available literature, we note.; that although both, males 
and females have many risks in common, each has its own r.

f  ' --- ' 'peculiar.: risks hence differentials in mortality by sex.

1.5 HYPOTHESES: / A

• If causative factors of mortality throughout the A; ■ 
life span- are looked as to - belong--to. the'-two groups '.'namely: 
environmental factors and demographic factors and if.although
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males and females have many risks of death in common, each 
sex has its own peculiar risks, then we hypothesize that 

iO Kenya being a-developing country, infective — para­
sitic and respiratory diseases (which are environmental in-

torigin) are the major causes of death particularly at the ; 
early years of life;

ii) the risk of dying from accidents as- a cause of death' 
is high „at the productive years of life (15 to 64 years) ? 
and is higher among males to females due to the greater 
exposure, of men to environmental hazards as usually man is 
the breadwinner in most families -in Kenya. i

iii) the risk of dying from a’given cause of death varies
' t  .. // ' ‘ with age us well as sex.

1.6 SIGNIFICANCE OF THE STUDY.’: ■ .

As in most developing countries , a lot of doubt .d 
has been cast on the completeness of registration of vital

V ■events in Kenya. Henoe, a stud/ of the completeness of death 
registration .W3.ll help to measure ''its coverage in view of !- 
improving it. Secondly, if the level of mortality is 
associated with the structure of the causes of a death; a. •r - 

'study of_- mortality by cause will lead to the assessment of 
future prospects of mortality’, decline, since- the study will-- 
identify, the leading causes of death in Kenya.- Finally,' ’ 
the study will help.the government to come up with an

- 15 -
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appropriate life table for Kenya which can be used in life 
insurance businesses.

1.7 DATA SOURCE AND QUALITY; 1.......

1.7.1 Data Source: T

This study draws upon the'data from two major 
sources:- Censuses and vital registration. The history, of- 
censuses’. in 'Kenya goes back to 1948 when the first census ' 
was taken.. The second, third and-fourth censuses were 1 ■ 
conducted .in 1962 , August 1969 and August 19 79 respectively. 
It is upon the population by sex And age as enumerated in 
the last .two censuses that this study is based. . x

/V
/ (  Registration of vital events in Kenya is. mainly "

carried out by the Registrar General’s Office. According 
; • 9 3to the Registrar General’s 1977-Annual Report, in all

districts except in Marsabit, Handera, Wajir, Isiolo, 1 
Samburu, Turkana and Tana River districts, the Department-: 
had established-its own registries of births and. deaths. :. 
It was further reported that where such registries had notx 
been established, registration isxcarried out by the Dist*-'- 
uict Commissioners who act as District Registrars. : /X•

Working-under the supervision of the District •  ̂• 
registrar is a- number of Deputy; Registrars -who havd been p' 
given a short course, in their duties. The Deputy Registrars
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are mainly school teachers, nurses, health personnel who 
undertake registration duties on a part-time basis in 
addition to'their employment. There is no salary for the 
work‘of registration other than small honoraria payment 
of 25 cents per registration, which helps to defray the 
cost "of .incidental expenses such as postages , etc. Of 
late, the government has sought the assistance ot Assistant 
Chiefs in the vital registration exercise. '

• ... ■ Two-types of Forms are used in the field. Deaths .
are reported either: .; : .
... (a) On Form A2 where a qualified medical practitioner
certifies the death and* gives.a^medical cause of death which 
is coded according to the international statistical classi­
fication; or ... ..........

Cb.) On Form A3 where no medical practitioner certifies.--
( . . .  _ ;  .... ^  _ ____ . .  . . .  ___

death. In the'latt’er ' case the "cause of "death is determined
By 'a "description '‘of “the-' fatal'Symptoms ‘ Cor Syndromes). V;

- Once .the. information -has .Been returned to .the . .
central .registry, .the returns ..are* .passed' to the. machine ... 
room. The arrangements for compiling the statistical data- 
is that the information from1..the register: pages is. placed r." •.
. directly on to paper tape .By .Flexowri'ter, !which , £ s "subse 
quently processed for use Tin‘a computer. Data used in’ ' 'V ; . 
this study; was obtained 'from: ‘the ..Central Bureau ‘of Statistics 
of' Kenya as the Number of deaths'By cause which occurred in, 
1979 and were reported in the same year.
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1.7.2 Quality of Data: ' ■
»

Ir. Kenya as in many other developing countries, 
demographers are often confronted with a paucity of data ■ 
which preclude as a complete a demographic profile as may;* 
be desired. Birth and death registration systems function 
poorly, thereby resulting' in the '-incomplete recording of ' 
vital events. Hence, for those data which are available,': 
doubt is. often cast upon- their validity. Further difficul­
ties arise when ages are misstated, either in censuses, 
surveys, or 'the -registration of deaths and when respondents 
to surveys -and censuses misperce:.ve the timing of vital 
-eyent^vv—Trre. data: are also not available for a sufficiently 
long .peiiod and often the available information is nor .......
tabulated in sufficient detail.

The efficiency•of the caiise of death coding ::and 
the clarity and accuracy of the cause.of death certificat­
ion . by laymen , ("Deputy Registrars affect ■ the counting of 
deaths ..to ..a .specific cause .of.. death. ..It is.-not surprising 
then when it is.found-that.diseases such as cardiovascular 
diseases are more, prevalent among children than in adults.

, "Very .often, death is the result, not of .a single i

condition, but rather a series of-.diseases, further diffi— 
cpities thus arise in. selectihg the cause of 'death for - such 
a series—  even experts opinions ’often disagree.
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Just like in many other developing countries, it 
has been shown that the quality of data more, particularly
the cause of death data is poor in Kenya. But demographic

• ' \data are.never perfectly accurate,' and the choice is between
neglecting them altogether and producing qualified state-/'
ments about the tendencies they suggest. Obviously, the -
the latter course is pursued here-.

* ' * \ \
* ■ ; i ;

1.8 SUMMARY AND SCOPE OF THE -STUDY: ' '
— - --------- - ------  - --------- \

1.8.1 Summary of the Chapters: • • • i 1
* '

Chapter one deals mainly .with the problem studied,"
w  ̂ . . . . . . .  - -  ' J '  r  u  -- -------------- --- «. W *_*. -•-** w **—  *~* *-* w u.

also contains the theoretical statement, literature re vie;; 
and the data Source and Quality.

• Chapter two mainly deals with the methods of analy­
sis. Detail derivation and discussion of four methods of ;i 
analysis is given. Methods I, II and III are derived from 
the extension of the stable population theory. Method IV ■
Ca' and b) constructs life tables by cause of death using  ̂

results of Method II as intermediate results.

Chapter three discusses the results obtained by 
Methods I, II and III when applied.to the population .of • 
Kenya in 19 79. '
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Chapter four discusses the results obtained by 
the application of Method IV (a and b) to the number of 
registered deaths (current) in Kenya in 1373. "'

Chapter five deals with a’-summary of the findings v ' ‘ 
conclusions and recommendations- that have arisen from the ;
. .  u . . * - ti l. UU^ •

1.8.2 Scope and Limitations .of -The Study: :!

A study of mortality needs good statistical data  ̂

on population (by different characteristics) and on deaths 
(by similar characteristics). While the first set of data’ 
is easily available in Kenya from’censuses and surveys, the 
second S'ct’is not available. Registration of deaths in
Kenya.’/as in many other developing'countries is poor. And 
even" when-a death, is’ registered, fit-- might be: attributed due 
to a different cause than the true underlying cause. ;

Second, in this study we shall mainly rely on hospi­
tal records and Registrar General-’s records on death which 
occurred-in 1979 and were registered in the same year by *'• 
cause. But this type of data may-not be representative of 
the whole population in Kenya. - • ; 1 - . . -

"• Despite all these, we can’however make some inference 
regarding :cause of death by age- and sex from- this registra-; : '- 
tion data by using indirect methods of mortality estimations. 
The methods are discussed in Chapter IT and their limitations 
given in* Chapter V. . “T
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CHAPTER II

METHODS OP ANALYSIS

» ,

2.1 INTRODUCTION 'J '

.The inadequecy or, occasionally, the complete lack 
in u ia iiv developing countries ot the data traditionally 
required'for the estimation of mortality has led demogra---

l> / ' >
phers to develop alternative methods of estimation known 
as "Indirect’1. The' art and science of indirect estimation' 
has been- developed over the past two decades by William 
Brass, Ansley Coale, Samuel Preston, and others. Stable '•
population theorv. wbi rTi1 psqupioc fertility and

//
mortality schedules, has been the.-1 major workhouse in the 1 
evolution of this field of indirect estimation. The crea­
tive exploitation of the power of-stable population theory 
has given rise to innumerable methods which have enabled ■: 
demographers to glean significant•amounts'of information 
from iess • perfect data.^ i -

/ It should be noted however that there was an aware­
ness of the limitation of this theory. The theory worked*'- 
quite well with data from the developed countries with 
fixed fertility and mortality schedules but not so well wi­
de ta.from the rest of "the-world..<•!With this in mindi; Coa-le 
C1963) introduced the notion of Quasi-Stable Population 
theory where the assumption was of contant fertility and -
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declining mortality.

Recently, however, more and more countries, Kenya-, 
included, have been experiencing rapidly declining mortality

t

and/or declining or fluctuating fertility and thus have .
undergone a radical departure from stability or quasi-stab- 
ilitv. .Consequently. •previously 'successful methods , based- 
on stable or quasi-stable population theoryj are with greater 
frequency ill-suited to the task ;for which they were devised.

2Bennett and Horiuchi (19;81) introduced the use of; 
age specific population growth rates into indirect estim­
ation of, mortality in order to circumvent this increasingly 
limited applicability of stable population techniques. ...» 
They -specifically used this technique to study the complete­
ness of death registration. Again with the use of this 
technique, Preston (1982) constructed life tables' using ■-

ij.only two consecutive censuses, further, Bennett and Horiuchi 
(1982) found that it was possible-.' to construct life tables 
from incomplete death registration data and two consecutive

:h c. oo. cixcj cc Uurixî  ut;.

. Elaborate work on this theory has now been published 
in the Population Index by Preston and Coale^ (1982). >)' '

. Apart from mortality estimation, the technique can.- 
■be applied to detect age .'mis'-:repb'rtihg, '.in' the-estimation::-'; i :q: 
of SMAM (singulate Mean Age at Marriage), migration rates -etc.:
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In this study, mortality estimations will be made 
using the age specific growth 'rates technique by three 
approaches. , ■ .

* • • ' '' ' \
By approach or Method I , irhe completeness of deathv

registration in Kenya in 1979 shall be approximated.

J.T. TT V - -----------1 1 I.. .  ̂  ̂ , , , T "uj i i c .  u i i O.li -i-J- ) Assay a. kv^.. tiw CC’Iiw il"
ructed from the number of registered deaths in 1979 and'
the 1979 census data.

By Method III, Kenya’s life tables will be const­
ructed based on the 19*69 and 19 79 censuses data.

Finally, the single and multiple decrement ...
approaches (Method IV, a & b] will be applied to the life 
tables obtained by -Method II to construct life tables by - 
cause's of death. • ""■■■ -

2.2 MATHEMATICAL MODEL OF ANALYSTS , f

Let N(x) be the number of persons age x, -p(x) be 
the age specific mortality rate at exact age x, D*(x) be.:; 
the number of deaths experienced by persons aged x and r i 
be the constant growth rate.' '

- In a stable'population, '
■; v ’ N(x) = N(o) e_r,x p(x) 7 - ' ' C2vl)

|. where p(x). is the probability of surviving up to age x - 
h , ^rom birth.
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i  r-r D i f f e r e n t i a t i n g  equa tion  ( 2 . 1 ) w i t h  r e s p e c t  t o  x ,  • 

we g e t  .......... ’ ‘ ' .........

"* = ’ N(o). r  e r x  p ( x )  •+ e r x  dP ~J
dx

= N ( o )  £ - r  e r x  p ( x )  + e r x  p ( x )  dP y  
d s x r x ^  --■= ‘ p ( x )  dx —  ̂ .

■-rx . . , -rx. , •. .■ iKOj /*• v e o u j  .+ e p(x) d , / \ -r‘ * • dx loS P(x)-/

* = N (o ) .  e r x  d (x ) /~~-r 4+ d , , . -r
■ ■ . d x c l o S P ( x ) - 7

> * “ .<*> 'C - v  *. lo g  p ( x ) y  . . .  C2 . 2 )

But ’ ' ...

' :;uCx) ‘= D"(x) . - . ' V • • •*
/ /  /  N ( x )  . \

'; ■ ■ = " i _  " d t : : ~  ‘
. ...^  _ ....... , £ ( x )  dx .

- ;=- • H f e  ioS •f(x) - . :-. ■ -
* '

" X , ' *  • i f C ...■ ■

th i;- 2 - lo g  £ ( x )  *' or \ • . ./ -v- .dx & ~£ io ) ' s in c e  -uCo) xs a c o n s ta n t .

" "  f  x lo g  P ( x )  ----------  • C2 . 3 ) -

Therefore (2.2) becomes ‘~'-

= ;. NCx) /“ -r - y(x)^7 : ’iC;-.
•. • ;  . . ■ n r.,

which implies that • - > ' ' -•

dx = ~^“y ̂x2. ........... C2 • 4) ■ •
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Thus the relative change in the number of persons at age 
x diminishes at a rate of r + y(x).

Suppose now that the rate, of increase is no . longer
* \ a constant, but rather a function:of age. Then equation

(2.4) can be modified to

N(x 5 dx
^..e

-r(x) - y(x)

log N(x) = -r(x) - y(x)
» ’

. \ (2.5):

If a < x < a+n, /then, integrating equation (2.5), we
have ‘ •

-i ../ \ I a+n a+nIof, N(x) I . /— > . /..\-7
/• la• /

which implies that

log N(a+n)
NlaJ

£ L. - v ' ** '

/a+n a+n
r(x) dx - / y(x) dx a . a

i.e. .N(a+n) = N(a) ve 

where 1

/a+nr(x)dx,
" a , L.P- ........ (2.6);,>.. n a

r - e n a
_/a+ny(x) dx

—  a . (2.7)
/

is the probability, of surviving from age 'a* to age
/ a+n ’.

. If 0< x < a, then we have:

N(a)‘ = NCo) e-. o
/• r(x)dxUA. P(a) .... (2.8)

where

"P('a)-= e
£ y (X)dx,
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is the probability of surviving from birth to age 'a'.. 
Note that equation (2.8)-is a generalization of equation 
(2..D-
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An alternative approach to obtain the results 
derived above, is as follows:- ■

Let N(x, ■ t) be the number of persons aged x at 
time t. Using the notion of differentials,

d N(a, t) = 3 N(a, t) da + 3_ NCa,. t) dt .... (2.9)
8a 3t 3

At time t +.dt, the number-of persons aged ’a' at time t 
who have died is

D* .(/a,'t) = NCa, t) - NCa+da, t+dt) ...' (2.10a).
f /  /

assuming closed population and the same cohort. <
/

Re-arrangihg equation '(2.10a), we-get : r

- D* (a, t) = N(a+da, t+dt) - N(a,t) ... (2.10b),-

By the principle of differential .calculus , if •
; df = f(x+h, y+h) - f(x,y)

then/
df = h _af + k af

ax ay.

as (h,- k )  -*■ 0. i

(2.11)

So equation (2.10b) becomes .

- U* <*»*> * M  da + dtda d T
as da = dt -*■ O'.

( 2.12 )
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Therefore

i.e. ;

But

-■ D" (a,t)
/.• ; N(a,t)da•

- . y (a, t) ' : =

A n 3lO 1
l 3 a at j  ' T C Iva.'t)

1’ 3N 1_ 3N*
N(a,t) 3a N(a,"t) 3t

1 :: • •:3N

Therefore

N(a,t) ,3t

3N

— ■ =, r(a,t)

N (a , t ) 3 a = "— r(a,t) - y(a,t)V

l. e.

3a log-N(a,t) •r(a,t) - y(a,t)

as in equation (2.5). The results in (2.6:)....and (2.8) 
roilow oy integrating this equation if a. < x <■ a+n and if 
0< x < a, respectively.

Given the probability of a person dying by age x 
after having survived, to age 'a' is x-a^a, we have that 
00Sa = 1 since he must eventually die. Hence

N(a) = N(u). «**̂a

= /*N(a) R y(x) dx -a x-a a

= A ^ ^ a^x-a^a exP A ^ Xr^u ^ii711 Cx)exp/~^xr(u)du^dx
■» r-r * « . • ̂  t *>-•  ̂O * \a  w l u i t  \ l  • a u v c ;

N(a) = £roN(x) y(x) exp .^~^r(u)duJ7dx.
I
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= £°° D*(x). exp ^X r(u)duJ  dx .. .. (2.13)

Since .• ■
D"(x ) = y(x)
N(x) - .

For computational purposes, we split the region of integ- -
ration, a < x < into two parts; namely, from ’a’ to

' ’ /'a+n' and from ’a+n' to infinity. So formula (2.13)
■ »becomes

N(a) =. ĵa+n D*(x) exp £xr(u)du7" .dx- 

+ D*(x) exp C i x  r(u)du_7 dx

Also splitting the interval a< u < x in the second part,
we have ., ---  ,

N(a) =. a D*(x) exp .̂Ar(u)du/Cdx^_____  - •___

+ ^”nD*(x)exp r t n r(u)du + £xnr.( u) du/dx

= £a+nD:'f(x) exp £xr(u)di^idx
*

+ {^“nD:V(x)exp^’~^xnr(u)du7dx} {exp^~^a+nr(u)du7"}

Using formula (2.13), then.

NCa) = £afnD*(x) exp/T~£xrv( uMuJ?" dx 

+ N(at-n)exp £~^a+nr(u)du7
If •

r(u) = • r„ for a < u < a+n

(2.14)
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and
D" n a

then
N( a)

/a+nD*(x). dxcl

£a+nD!’!(x) exp /~(x-a) dx

+ N(a+n) exp T n -  n r a _Z

By the Mean. Value vTheoreju, there ex.it> Le a value 1 a ’ , 
a < 2 < x, such that

^a+nD*(x) exp ^Tx-a) •nra_7'dx = £a+nD* (x)exp^2

' = ZIa+nD^(x)dx7 expZt.nra-7  '

Therefore .(2.14) becomes ---
j

N(a) = nDa^exp^ * n ra-7 + N ^a+n)

Now, for

we have'

and

n = 5

r(u) = j-r , a < u < a+50 3. —  —

2  = 2.5
Hence

N(a) = 5D* ["exp/T. 5 • 5ra_7+N(a+5)exp/r. 5ra_7...

• a = 0, 5, 10, . . . , A - 5
where A is the lower bound of the open interval.

raJdx

.(2.16)
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The formula for the open interval is based on
6a ..suggestion by ..Aris ley - Co ale to Bennett and Horiuchi , 

(1981); The derivation is as follows;

From equation (2.13), we have ' .

N(a) =' /°°D*Cx) exp £ ~ £ * r ( . u )  d u /" ■ dx.

For the open interval,, population above age 'a1 is assumed 
to be stable with r(u) = r, say.
Thus

N(a) = £°°DsV(x) exp £ ‘ ( x - a . ) v j  dx ...  (2.170

Letting y = x-a, then dy = dx. • : .
t

If x = a, y = 0 . • /
J •

and . 7* /
if x = 00, y = 00 •

Therefore
#

N(a) = /“D*(a+y) exp (ry) dy .

= /~D*(a+y) er^ dy ... (2.18)
y - n

In talcing the first three terms of the Taylor's expansion
of e*y -- ' ' -

N(a) = f a (1+ry+r^v^) D*(a+y) dy 
0 ' 2

= /°°D':Ca+y)dy + /"ry D*Ca+y) dy

+ /’ r1" y4 D*(a+v) dy
° 2 '

D* Ca+) = D* (a+y) dy . .
Let
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and
f(a,y) D*(a ,y) = D* (a,y)

/"D(a,y)dy D'"'(a+

is a probability density function. . .

Thus
N(a) = D*(a+)/T+/”ry D*Ca+y)dy+/°°r2 y2 D*(a+v) T

2 D(a+) 2 2 D(a+)

= D*(a+)^T+r/”y f(a,y)dy+r2 /°°y2f(a,y)dy7
a ? 2 .

= D*(a+) /l+r E(y) + t2 E(y2 )_7
2

= D*Ca+)^T+ry + r̂ _ (y2 +
2

— • 2W h e r e v -and a are the mean and variance of ape at death ■ ///above /a-’, respectively. '
/ . . .

It can be proved that

y = e(a) - rcr2 .... (2.19)

Therefore, by substitution we obtain,

NCa) = D*(a+) /l+r,̂ e (a).-ra2)
+ r^( (e(a)-ra2)2 .+ a2)_7

2

= D:’j(a+) ^T+.r e(a)-r2a2

+ r^ ( e2(a)-2r e(a) cr2+r2 (a2)2 ) + a2/
2

= . :Ds’;(a+) /T+ re (a)+r2 e2-(a).-r2 . o ? J /
2 2
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.'.I

00

D*(a+) { exp /re(a) - r V  JT)
..' 2 -

CJ i S .  W C -.1  t i p  p  r^GX j _ lucl "t G d  • l j y ’

0 = £- ~ ), for a > 10 ..

for a wide array of existing life,.,tables. - ' '

Hence, it follows that

N(a> = D*(a+) {exp^e (a_7]//re( a_)/̂  }’ .... (2.20)
6~.

Given an approximate level of mortality, we can estimate 
e(a) from a model life'table.

2 . j  /ri’£xH0jC/ j . ; ESTlH A Txuri Or Tri£ 0ur-iiOir.'jL'£,i\i£S S Ur // " "■ ............... '■ ----- " ’ — ............. - ~
. /  DEATH REGISTRATION.

/ Suppose that the completeness of death registr­
ation is constant, at age 'a' and above, then

... ... D*(x) = k D(x) for all x > a .. . . C2.21)

Where D(x) is the number of registered deaths to'persons 
aged x, D*(x) is the true number of deaths experienced by 
persons aged x in the current population and k is the in­
verse of the completeness of death registration.

By substituting D*(x) by k D(x) as given.in equa­
tion (2.13), we obtain . •■

= k£°°D(x> exp£~£Xr(u) dipdx ... (2.'2 2)NCa)
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Now if we define

ra 0(x) r x “Nsxp(£|/ rvujaujax f  A  A . A %V L • J A

then
NCa) = K N(a)

Thus

. C = r- = N*Ca) 
. X N(a)

i

(2.24)

where C is the completeness of death registration.
If k.= 1 then C = 1 which implies that the completeness

»

of death registration is 100%; otherwise k is. not equal 
"to” unity .

More robust measures of completeness have been
+* •

suggested, such as that derived from;cumulating N (a) and 
N(a). Cumulation would tend to absorb some of the dis­
tortions . resulting from age misreporting. and differen- 
tial registration and enumeration'..by age. .

v - r ‘<- .■ ■ - • • **'
' For practical purposes, we:.have shown that 

.... N(a) = N(a+5) expj^. ̂ r^J + gD* exp^T.5. gr~̂ '

Hence

N Xa) ) = N (a+5) exp ̂5 . ^r^ + gD^ exp.^i1. 5 gr”J '. . . .(2 . 2  5
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For the open interval .....

N(A) = D*(A+) {exp [r(A+) e(A)j - fr(A+)e (A)| 2 )
_■*:i- o . -< .....

Hence . . ’ . .
NCA) = D(A+) {expjj(A+) e CÂ j - jr (A+) e(A)J 2 }

--- - .(2.26)

After obtaining N (A), then we can'determine or generate 
all other N (a)'s for a = 0, 5, 10, A-5. Then the
values of can be approximated by the formula

rN ■■■ = 2.5 N(a) + N (a+5> . .. .. (2.27)b a

2.4 METHOD II: LIFE TART.F mMcj^n^TTnNi FPOM ZMCÔ fPLETE 
DEATH REGISTRATIOH DATA.

/  Apart from the formulae given in section 2.3 for 
determining the completeness of death registration, from 
equation (2.6) we have . ; •...

_P = N(a+n) exp ("V
n a  - n u t  . L?

where as defined above n a is the probability of survival 
from age a ,to age a+n. Given the assumption that complete 
ness of death registration does not vary with age, then

r(u)du
■]

Pn a N(a+n) exp £a+nr(u)du 
- N(a) ■

(2.28).• - • * • • -
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The other life table functions can be straightforwardly
derived from the P * s.- Thus given the'number ofn a
^npoji.siroT'Gci by —3“ —nd 3 s e t  o f  3gs- s p s c i f i c  g2?owtb 1

r a t e s ,  a- l i f e  t a b l e  can be 'c o n s t r u c t e d  f o r  th e  p o p u la t io n : '  

under s tu d y .  •

Tc estimate at fa a. v* ̂ /-sv» T\j (r»') vol. X'?q vico
(2.25) . For the open ended interval we use equation e:
(2.26) .r ■ ■ , •

■As stated earlier, e(A) can be estimated by taking 
* '

an approximate level of mortality.

/ 7 .. 1 • • , ■^Bennett and noriuchi (19 82) .nowever suggested
// * ... ■ # ■ # ' some .procedure which takes advantage of the relationship

observed in the Coale - Demeny (1982) model life tables i
between .the age distribution of deaths and the expect-

t

ation of life at a given age in ■ the estimation of e(A).

.If D(a) is number of registered deaths at age <
~> ra /-J \ • f  ̂ ■* c? 4-T-» -i c* -H .a'a ■+•■,-?*■* o r u r? d r3 "t 3"̂” 3 ̂ 3 3 j f  b 3D ' *'

D(a) = N(a) y(a) --

= N(o) exp Jj r(x) dxjp(a)> p(a)

t. ly- y./ r = N(o) .exp Jj . £a r(x) dxj d(a':) v. ;. i .(2.29‘)
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where
d(a) P(a) y(a)

= deaths at age a in the life 
table prevailing at time t (with-radix one).

.Now let w(a) be the proportionate age distribu- 
tion (the frequency distribution!of ages) of deaths, then’

w(a) D( a) ’
f t  D(a) da o

N(a) u(a)
/ N(a) y(a) da o

• //
d(a) exp [j- 7 ar( x Q  dx . . . . (2.30)
/°°d(a)exp£-£ar(x)dx]] da

From
D(a) = N(o) exp£- /ar(x)dx]da

we get

N(o) d(a) . = .. D(a) exp£^ar(x)J dx

Therefore
/°°N(o) d(a) da = ^”D(a) e x p ^ clr(x)d0 da

i. e
N(o) / d(a)da = fc°D(a)expf fr(x) dxj dao



- 40 - .
. u

But :
. /°°d(a) da L_- -,• -i;.

Therefore. . ....____._____ _________

...N(o) £°°D(a),.expj[^a r(x)dxjcia}

d(a)
c

i
d(a)
’d(a) da

a  -.1

i/

which implies that

D(a)exp r( xf] dx
£“D(a)exp££a r(x)dxjda

D ( a )  e x p / ^ a r ( x ) d x 7
;• “'-NCo) . - '■

• . -vxr.rar.lc..- o r  .'ad&i~'i.r3unr'

(2.31)

~r **rv

aG::-u  ■<i"-s.i;hsjrav jj(^)da =-7” -bCaOexp/^- r(x) 1o O______ CO_______ — =■■  
,c r h s i . . . i± fe  a r  a n v  e r efvit

TTow

\J d «.

. j  ■ - ~

■ f“.. . .•: .o ana . r.r5 * \ . / «r / \ . • ̂ *h>exp££./_. i ^ X 7 ; j : i X U K

’i'f death's are ■completely . registered f- ~ f ".-tĥ aarfe'- tt^Ssr 
■: tered with completeness C at.all':/ages, :ĉ
•-will equal C. . Therefore,■ its value provides ^  ditosEcdr r 
estimate of registration completeness. . :

e-.*..\;That .'.is /°° D ( a ) e x p r ( x ) d x ^ d a  •= *£
• nT o X
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Thus

q . . evriP f^n — ]. .... C Nior'.^o r ...+- -:::r_r£

-So--'
d(a) - = D(

C
(a) _ . exp/ /a -r(x)dx/ —TnTo) k° J 2. 32)

Let N(oV = R. annual number of births, 
then ...- _ . ...... ...... .
. .. .... /•_. r d(a) = . D( a) exp££a. r(’x)dx^ ,.

C. B
—. - • • • C 2.3 3)

The"discrete"analogue to'this'equation‘is '
Vd 5 a

ra-5
5“a '^/.Lo H*'x’ u 3 . ,  exp/ ?.0 * 3 ajr„:+ 2.5 5ra| ... (2.34)

Wxuhiii^cach. x a m i w ' e s x ,  worth, East_or South) of the> •' ‘
mode 1^1 ife, .table system, . there „exis_t .a one-torone . „
relationship between the . ratio.,of-..adolescent and younger 
adult deaths (ages 10 to .40) to older adult deaths 
(ages 40 to 60), and the life expectancy at any age x,
■ fpy = ■ 60, ......,,.95. vCjCoale ..and^.De^meny 19 82d.-,---f j-.-

v2.'Ŝ  J
.Tnus wnen the values of 5^a are summed to form " 

the ratio •'•3 0^1^ 2 0 ^ 4 0 »' not ̂ necessary to-kricv^ C : ahd v

•.6""sirice'vt they' appear, in *both*^hV-luimerat' or •'“and' denominator’̂  
and cancel each other out. ;:C' . . 1

Once-we compute the ratioV'-we refer' to - the appropa 
riate family of model life tables for the corresponding s



42 -

e(x) value, which may be approximated by interpolation.

Table A.1 in xhe appendix displays the ratios of 
30^10^20^40 t îe corresPonding values of e(75) through,

e(95) which are associated with the Coale - Demeny West 
model life tables for males and females at many different 
levels of mortality. Tc should be emphasized chat if 
one is limiting the estimation of e(x) to ages above 75’ 
or so (as in our case), then the' impact of an incorrect 
choice of e(x) will be minimal ift the estimation of life ••••" 
expectancy at birth. ,, '• - , . t •'

' Using'-equations(2.2 5) and(2.26) we can generate, all'
a

val ues:''of' N(a), for -?. ~ o, 5, ...■•. , A 5 and A. .After.:' - 
•computing these values, it is a simple matter to. derive '• 
;five*-year survival- probabilities-''by using "../: f c.otc-r A

5Pa ' = ." exP/j-5ra/
< 2

O d -----
r--.,; t'.v rKi.s _______________

.which is the five, year discrete version of equation
( 2 . 6 ) .

1' d' V - *-> r *  rrp, / Jr*  f * '< *.* n -* *-**•-. .l /
t  ̂ *. . . . . .  ^

/ . The other life table functions are derived from '■<
, \ > hO

the sequence of .P's by the following equations// w 3.

£a+5
l  ... - :. a

5Pa

" 5^a l  (1 " rP ) a 5 a

(2.35)

.(2.36)
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5̂ *0, _ = ^  -̂ a+5 ̂ (2.37)

lc (2.38)

and
(2.39)

* .'"In the derivation of equation (2.16) from which- -■
equation (2.25) is obtained, at one point, we arrive at - 
the following equality:

= sDl W * • 5ra3 ‘- -
We assume Z to equal 2.5, though1in an age group where
the age distribution of deaths is declining, rapidly: this' 

./
is a poor assumption and will contribute to a~b£ased 
estimate of N(a) at the older ages.- A correction factor,-5 
sYx , is.therefore developed which will compensate for

the error due to' this assumption.. \ Equation (2 l i  5 ) : is * -v 
thus adjusted t o . be , - f,w + = y >; = a. we ;

N(a) = N( a+5) exp^5 ■a] + V a  5Da e x P [ 2 \ 5 S r a ]  

for a > 60

•where is estimated by the formula/ o x  .. • - -

S V =  i'00 - 2-265rx 5Mx ^  ̂ 218 5rx -.826 5ry
and 5

)
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2.5 METHOD III: INTERCENSAL -METHOD OF-MORTALITY
ESTIMATION. '

1 A

•Preston (13 81) proposed a method for the estim--:
• i \

ation of. adult mortality to which a . population has been 
subject to during a given intercensal period from the age- 
d*’s "td.cns p̂ ccî 'ccci 1? w coTis,sc\i'tiv0 ĉ ris'jŝ s * As
any other method that estimates mortality on the basis a
of intercensal comparisons, Preston’s method requires that

) ’
the population be closed (that is, not subject to-migration)

\and that the completeness of coverage attained by each 
of the censuses being compared be the same. However, ther- 
population under consideration need not be stable.

Preston’s method is based on the validity of 
equation (2.6) a ,

i. e.

; N(a+n) = N(a) nPa exp^j-£a+n -

Changing the dummy variables to a+n = y and x = a, we
nave/

N(y) = N(x) y_xPx exP j j j ?  r(a)daj , and

since
Py-x x -(y)

(x)
we have

N(y) = N(x) l2L>
\ J

expf- /^r(a)daj ....
x

(2.HO)
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Thus if N(x), N(y), and the set of r(u) values for u 
between x and y are all known, then the survivorship 
probability £(y)/£(x) can be estimated from equation

T

(2.40).... In order to introduce acertain amount of smooth-- 
ing, Preston proposed the estimation of expectation of 
life at;each age x3 using extensive cumulation both cf 
the reported population and of the observed age specific 1

i

growth rates.

By definition

//
/

In particular

?x:-
x

*1 00V.. f  . us dtO VAT t/

/°° t , v dt o '.x+t;
(x)

f  . Pn' dt o t o

= f  P(~) dt 
o

From equation (2.40) we have,

v_xpv = N(y) exp l f y  r(a)da1  
y  A x  N(x) L * V

There fore

ex / P dy o y-x x J
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= s'* NCy) expr r(a)daldy
0 N<x) J  -n  u - \... v. 2.4 j.)

In discrete terms with five-year age interval/ we then
!

have

* 5Nv expy=x ° y a=x 5 afs.'r5a= v r_ + 2.5 cr_̂ f ... (2.42)
1* {

5 y I

where rM „ is taken as the mean of the two censuses age i
'■

distributions, j-r is the intercensal growth rates of age-:
0 y

group y to y+4 given by

cr = 5 y &n
t2’t l 5Ny CV

C2.43)

//
where •'t,̂ and t2 are the periods when the censuses were 
conducted, and N(x) is the mid-period number of persons 
aged x, estimated by

N(x) = 5Nx + 5Nx-5
10

(2.44)

However a preferable procedure is to derive N(x) in a 
fashion•analogous-to the derivation of the numerator in 
equation. (2.42) , ■/; i

i.e. ; '

N (x) »-5Mx expfc2,5 5rx.J*>5Hx expg.S 5rj
10'

(2.45)



From equation (2.42) it is noted that the observed growth 
rate of the open interval is used for the purposes of 
estimation. Hill and ZlotniV.J‘i (1982) however argued 
that since age reporting at older ages is, if anything,. ... 
less reliable than at younger one's, it is not advisable 
to use the observed growth rate of the .open interval for •• 
xhe purposes of-esrimaTion. Because ox mis, They 
suggested that the contribution,; p (A), of the growth rate,

tf ^
of the uppermost age group in mortality estimation be ? 
calculated on the basis of other., more reliable evidence,, 
such as: the growth rate of the population over 10 ( r(10+.) ) 
and the ratio of the population over 45 to the population 
over â<=> 1.0 qt the middle of thp- ■? ntqroensal . oeri od 
( N(45+)' / N(10+) ). Using simulated stable populations' 
and least - squares regression; they arrived at the ;
following equation relating p(A): to the quantities just ; 
cited, (

p(A) = a(A) + b(A) r(10+) + C(A) I n  (NC45+)/N(10+))
. ___ __ (2.46)

/with the values of the coefficients a(A), b(A) and C(A) i.: 
as listed in table A.2 in the appendix. a .

Define R(x)' by

R(x) = 2.5 .r +.5.0 I0 X
x-5 cr. r=o 5 y (2.47) .
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Then for the open'interval,
A - 1 ;

RCA) = p (A) + 5.0 Z " -r .... . (2.48)• y “o •° y

Once the R(x) values are available, they-are used to trans­
form the observed mid-period populations into Pseudo -

values denoted by .L^. ^nus if -h is the mid-period
O X  o  X

population in age group x to x+H:, that is

5Nx + 5Nx ( t 2D  • • • • •

then

and
SLJ = SNx.exP RCx) (2.50)

/ ®LA = »KA ,eXp R(x) ....... (2.5x)

The term "Pseudo" is used here to remind the reader thata 
although the -L* values calculated according to equation rO X ■ ̂
(2.50) can be used to estimate expectation of life, they x
cannot,.in general, be manipulated as the usual life
table _L , because, among other-things, their radix is j X s
riot knov/n. . -

by
• Pseudo Tx* and £x* values" are given

■; - l *  = . (.,L* .+ ,L* 7  10, u (2.52) / ).
X  o  X —0  O X  •

N
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i 'J
and

A-5 
Zy=x + L*00 A (2.53)

Finally-the life expectancy estimates that are analogous-'
t \

to those of the life table are given as

ex = V  / ....... (2.54)

Note that the behaviour of the rh" values does not by it—: 

self invalidate the set of the life expectancy estimates: J '
that are derived from them. Further note that equation
(2.54) is equivalent to equation •'(2.42 ), with both nume-

»rator and denominator including as common factor

•R(x) - 2.5 _r - o x/
v — E 5.0 Z y=o 5ry . (2.55)

2.6 • .METHOD IV; LIFE TABLE CONSTRUCTION BY CAUSES
OF DEATH

As a country passes through various stages of ‘V 
development, it also experiences 'something of an epide­
miological transition. The cause of death structure of 
a population changes. Hence differences in the relative - 
contributions of particular causes of death to the over- :. 
all- mortality structure of -a population are important 
to study. ---

,For this, two approaches, 'namely, the single and •'
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multiple decrement approaches have been used in this
study. In addition to the standard actuarial notations
used above, superscripts are used to indicate death from.
a certain cause. ' For example is the observed death. n x .
rate between ages x and x+n from cause i. _M i is then

^  . 7 ^  ̂  -> a-V» V o  ts rro Q  ar> ̂  \r4-r> T«tV> O  "n n P ’I Q p  TV W  w  * 4 ' w .  L. w  >1 w  s. •  i W  O  « K M .  » \.» « k i • . » i * ~  4 * w w ' v i k . W

is eliminated. L- !

(a) SINGLE DECREMENT APPROACH.:

In this method, cause of death analys.is is made 
under the assumption that death results from one and only-
one cause-i and that ail xne oxners are acsenx. iurxher,.

/the assumption is made that deaths from all these causes - 
are independent of each other. ;\

If the above be the case, then the forces of . 
mortality y!(x), y (x), ... y-’-Cx) ... yK (x) for k causes,., 
of death are additive. i.e.

/ V y (x) = ? v yi (x) ....... . (2.55)

, y(x) is defined as the limiting- value of the death.;rate ./ 
when the age interval becomes very short.. . Since the .life 
table deaths in the- age interval- x to x+Ax are £(x) - 
-CCx+lx), and the' exposureis £(x) Ax, ' we: have • ’ /" i'.'x)
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y(x) = £im £(x) - £(x+Ax)
Ax—> o £(x) Ax

= - a , K(x)
£(x)“^x

.*. y(x) = - d log £ (x) ......(2.57)
- . .^x

Solving the differential equation that defines y(x), -i
we have

’ V^£U*t)\= ....... (2.58)

The probability of living at least an additional n years .; 
• 0

after one has attained age x is a

j

D~x+n -̂jy.r.AxT) (2.59)

o X-Further, if x is the number of survivors at age ... 
x with only the i^*1 cause acting-<:(when all causes but

*t“"h ithe i un: are eliminated) and £ x+n is the number of survi-;i
* *thvors an additional n years after age x with only the i

cause acting, then from expression £>. 59) we have

£n £^x+n
^ x

= ' y^(x+t) dt

ui (x+t) dt ^ny(x+t) dt f

/n y (x+t) dt ; i . (0 mm1

= R .£n_y(x+t) dt, say,



and on multiplying by -i and taking exponentials of both 
sides, we have '

where R

^ x + n
£ix

M1 n x
M

r>  V

•Ck+n 
l ^  x

f l x + n l  n
L  l x  J

M1 n x
Mx (2.60)

That is, the probability o f  surviving an additional n
years after attaining e x a c t -  age :x with only the i. t h

cause acting . if a, i 0 l>y
/

nPx =

i
x

M-
M.n x

1 H
l l n X (2.61)

MJWhere n x is the observed death rate from cause i, 
i.e. ;

,iMn x D1 n x
Nn x/

Where n x is number Qf deaths rin the age interval x 
to x+n with only the cause acting and n^x is the , 
registered population in the age' group x to x+n.

Similarly > *7 t • . i -

H D
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Where n^x is the total number of' deaths (from all causes 
combined) in the age group x to x+n.

. . piConsequently, the survival probability, n x, 
when all' causes but’ i are eliminated is given by the
expression M* n x

r *-i M * r
P-1- = t ~ x +n = l t x +n n"x ; ■n x • 

Z x x

t*

L  z x  j

Di n x
N

v

/ Dx 
- /  n

H 3
__

_/

| n x / n x

4
u  x

d X n x--- ----------  —  . — = , f z x + n~) nDx . y
i ' l x }...... 7

■

1 ' D1 n x
P1'. . n x = f z x + r i j  

L z * j
nDx ...... (2 .62) t

,-i

Note that if the completeness ox death registration
does not . vary with cause of death , i. e.. it is constant, <■
tthen we need not make correction for the completeness ■

pi. of death registration in the, estimation of the n x values,
since it'will appear in both-enumerator and denominator 

' ni n•of the . ratio n x/n x and will .cancel' each other, out. . .

p”iConversely, if n x is the survival probability
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with all causes present except the cause (when only 
. pi jicause i is eliminated), x and x +n are the correspond­

ing survivors- at ages x arid x+n respe.clively,
t

then ■ p-i
pin x = £x +n =

n

n“i ?. ' ■ ' 1Inhere n ; x is number of deaths in the age group x to x+n 'i- 
10 *tllwhen only the i cause is eliminated. •*

i Z x + n ] n^x ... (2.53)

; Once the survival probabilities are calculated, ’ ’
0 i

the other life table functions can easily be computed. -

(b) .'MULTIPLE DECREMENT APPROACH:

. The critical assumption here is that no cause ' 
of death occurs completely in isolation from other•causes. 
This is ,a more realistic assumption since most deaths 
result from a chain of preceedirig conditions. d

" di
■ , • This means that life table deaths n x from cause
i have to be assumed to have resulted from all other 
.causes, ,and hence be distributed :among' these causes. '

, If all real life table deaths are represented by 1
D [dn x, ; and the .observed number, dying-' of a' given •cause- d -is ̂';.'
D1 r\n x and the life table deaths ajre n x, then the life



55

d1 . •table number dying of cause i, n x is given.by

dJn  s = nD1 ndx (2.6'*)
nDx

Equation (2.64) is computationally sufficient. However 
the terms used in it can be elaborated as follows:

i) n^x = £n £(x+t)'y^(x+t) dt.
) 'k>

This represents the number of deaths from cause i for a
' • | •finite interval. .

ii) n^x = o__e .&(x+t) y^(x+t) dt ....(2.65)
n^x /ne r"̂ £Cx+t) y(x+t) dt/ 0 

\

The derivation of the death probabilities from various • 
causes,-in this study follows the simple

D1 n x
Dn x

n^x formula,

and does'not.integrate the elaborations suggested by 
Keyfitz12 (1977). J'

Finally note that as in Method IV (a), under the 
assumption that completeness of-death registration does 
, not .vary •; with .'age- *and. cause'-; of - death, • no. correction- for '0<-. --vt 
underregistration need be made in the application of 
equation (2.65).
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- Once life tables have been constructed from in­
complete death registration data by Method II as defined ’ 
above, it becomes a matter of applying the formulae developed 
in Method IV :(a and b) to generate life tables by cause(s) 
of death. Life table functions of particular interest 
are the survival and death probabilities and the expect-; 
ation of life at various age groups or ages. e“(A) is 
estimated by using the j 20d40 ra"t̂ ° as explained /

in Method II above. Similarly e 1(A) is estimated by 
using the ratio 3C)d~J /• 2Qd“J.

■\ •

Where A is the lower bound of the open ended interval.

J, ,• .pi.
/ : . /‘Note than in Method IV (a), once the n'x values

nihave-been estimated, then the nxx values, (death proba-
. -. . di ibilities), n x values ( life table deaths ) and the

values are easily computed. For the computation of
* 1 i *Li T • and ev values, we first estimate ê -CA) as des- v

cribed above.

■ di/ V For Method IV (b) . Once' we compute the n x/ ' '
values, we proceed to compute all the other life table 
functions. Here we also estimate ê -CA) or e 1 (A') before-- 
we compute the corresponding n̂ x-j T and e values. L

X  X
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CHAPTER III

ESTIMATION OF ADULT.MORTALITY USING 
AGE SPECIFIC GROWTH RATE TECHNIQUES

3 j INTRODUCTION ^;

In This chante^.wp intend' To study .adult mortal­
i t y  in Kenya using the age specific growth rate techni­
ques described in Chapter II. Specifically, we would like:

to
i) evaluate the completeness.' of death registration

. • - *

in 1979 as reported by the Registrar General’s Office rel-v 
-a7tivreiito“tne population as enumerated in 1979 ;

ii) ^construct life tables for-Kenya using the 1969 and: 
1979 population censuses along with the information of : 
number of deaths registered in 19:79 (deaths'Which occurred: 
in 1979^ and were reported in 19790; . O

and iii) construct life tables for Kenya using only :: 
the Iwo successive censuses of 1969 and. 1979. i

For tliis study, we therefore need the 1969 and 
, 19.79 populations and the number of deaths in 1979 classi-.:' 
fied by ;age and sex as shown in table 3.1.1 and 3.1.2 .c 
bel°w •' '

At this juncture, we wouli like' to point out that:-.
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the 1979 census age distributions have been adjusted 
for the fact that a certain number of those•enumerated 
did not declare their age (those in the "Age Not Stated" 
category, were distributed according to the age distri­
bution of those whose age was recorded), i.e. Suppose 
the per cent distribution, of the unknown age is the same 
as those, of known age, then the correction or adjust­
ment factor f is given by the formula: • .' s '

f = U. + z 03. 1.1)a=o
Z Pa a=o a

Where P_> represents the number ■p^hori-od a-t parii =>n-o anri 

Pn is the number whose age was ndt reported (unknown) .

Therefore the adjusted value at•age a 
(a = o, ... “ ), Pa *. is

Pa. .... (3.1.2)

/  ; •; '  = W '  ; •

We would; also like to note that since the censuses con­
sidered in this study nook place on August 25th/26th,
■ 1969 . and. August 25th/26th, .19 79" respectively,- : the1-length 
of the iritercensal interval used in the calculation of 
the age specific growth rates is 10 years.
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That is, if ^ra is the age specific growth rate 

between aee 'a' and age 'a+5', ( 1969 ) and ..N (19 79)
c .  a . 2 a

are the enumerated populations in- the age group a to 
a+5 in 1969 and 1979 respectively‘j then

1 Pv.

Table 3.1.1: Kenya Censuses Data ( 19 69 and 19 79) and
/•; _ Number of registered deaths (current)in 19 79 :

Males.

5"a * ‘
5Na' (1969)

( 3.1. 3)

Age 4
O i . ' W U p

1969
r . O p  U l a  L J - o i i

19 79
A u p  U A C l a U U

j . 1979
* » * • « ^nuj u5 icu

Age Speci­
fic Growth
-  . .  r r . xA\a. L< s v, u  ca /

N c i .  o f  
Regis 1 d  

D e a t h s

1979
5 ® a

o '4 1 058 012 1 422 021 l 424 954 .02977 77 3^
5 - 9  1 : 916 599 1 247 091 \ i 249. 662 .031 ;80 3

10 - 14 ‘ 714 707 1 050 932 i 053 099 .03876 '44-5
t

15 - 19 , 560 152 854 12 3 i 855 ,884 .04239 |42'7
20 - 2 4 : 42 8 015 :641 401 j ! 642 72 3 ■ .04066 :45 ̂2
25 - 29 349 594 514 451 515 512 .03884 |56S
30 - 34 ' 280 948 405 385 406 221 .03687 •55-8 

• 157 835 - 39 > 2 52 136 290 227 290 825 .01428
40 - 44 ; '19 3' 9 36 261 480 262 019 .03009- • 62S
45 - 49 : 172 508 218 914 i 219 36 5 .02403 •6 3-8
50 - 54 i 132 466 182 908 j-, 183 285 .03247 176 3
55 - 5 9 ; 114 669 140 777 141 067 .02072 56 7-5
60 - 64 j 102 466 107 710 ;■ 107 932 .00520 ‘90^2
65 - 6 9 ; V V. . .  ■■ 74 .611 "99 •906 j

loo 112.: | .02940 . :78J.v.
70 - 74 ; v -  48 36 3 i 66 369 I " 66 -506 •' ; .03186 : :86^
75 + 83 109. 87 766 87 947 .0056 6 257*6
NOT STATP 15 652 1
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Table 3.1.2: Kenya Censuses Data (1969 and ,1979) and
Number of.registered Deaths (Current) 1979; 
females.

Age
Group

‘ 1969
Population

1979
Population

- 1979 
Adjusted

Age Speci­
fic Growth
Rate 5ra

No. of-' 
Regis'd 
Death 
1979 rD_O CL

0 - 4 1 046 380 1 421 385 1 423 936 .03081 6939
5 - 9 893 359 1 244 749 1 246 983 .03335 702
10 - 14 .-,663 808 1 023 839 1.025 677 .04 351 357.
15 - 19 ■ 544 847 887 722 889 316 .04899 340
20 - 24 ; 450 096 686 003 687 234 .04232 3L-1
25 - 29 y 411 245 541 261 542 233 .02765 352
30 - 34- / 299 241 412 691 .413 432 .03232 316
35 - ( 39 ■’ 264 819 325 367 325 951 • .02077 338
40 - 44 V 201 936 273 702 274 193 .03059 ■ 269'
45 - 49 : 163 852 • 221 965 222 363 .03053 304
50 - 54 139 072 191 022 -191 365 .. 03192 350 '.
55 - 59 ■ 102 235 134 534 134 776 .02763 277
50 - 64 V OJi JAO 109 c'"1 ° 109 715 .01492 482
55 - 69 63 307 83 221 : 83 370 .02753 368
70 - 74 t 45 987 62 539 : 62 651 .03092 413 ,
75 + v 75 632 86 597 ' ' - 86 752 .01372 1576
NOT-STA1:ED 13 833
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3.2 ESTIMATING THE COMPLETENESS OF DEATH REGISTRATION

i  o - V  ^ ,___ , ____ . —  j  -  m n * .  . —  •
4,C .,« *  U V .  V W X  V_>£> W  *»4A i  C  .to - I -  ^  ^  U i  w b l l  2  ^  »  +• , 2  ^

registration systems, the level of coverage they achieve 
is not always satisfactory. Thus' -age- specific mortality^ 
rates calculated directly from the registered deaths 
usually underestimate mortality. -A method of adjustment 
that would transform the observed' rates into.better esti­
mates of mortality conditions is^therefore highly desir­
able.'

Over the years demographers have propose^ several i 
such methods of adjustment. Perhaps the best known among'i

—  : - • v - .
W i t w i t i  »-* U l l S r f  W A .  W  * *  L i t I UCX U XUi i I’XC t X i O U  I j y

Brass‘d ( 1975 ). More recently, Preston and colleagues 
• 2(Preston et al; 1980) have suggested a similar method 

which, although still based on the assumption of stability, 
provides- greater capabilities .in terms of the evaluation ' 
of the input data and the assessment of results.,

In this thesis, we shall ûse the Bennett and 1
3Horiuchi; (19 81) technique which is essentially a modific-'

4 •ation of the Preston et al. (1980) technique whereby .1.
■ the assumption of stability is no longer necessary •

: to study the completeness of registered deaths 
..in: Kenya-dn-. 1979 ; relatiye-'to-'theypopulation’,of Kenya by ■: 
age and ,sex as enumerated in 19 79-V ■ i-
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Measures of completeness, have been derived from
a

cumulating N(a) and N(a). Cumulation would tend to 
absorb some of the distortions resulting frcm age mis-' 
reporting and: differential registration and enumeration 
by age. .. And the formulae which have been used to deter- 
mine the completeness have been derived in Chapter II and; 
described in Method I.

i
• ^Essentially, if k is the. degree of completeness 

of death registration; then
\

'■ \ i
h = . N(a) ....  • (3.2.1)

N(a)

for all .values of a ( a=o, 5, . .. . A-S and A ).

Where /
A A

N(a) = N(a+5) exp[5. 5 ^ 2 +  5Da exp[2.5 5r J

(3.2.2)
fOr . '

a- o j 5, ...j A ' — 5 j *

and
MCA) = In'A+) Lexp(r(A+)e(A))- ((r(A+) e(A) }2/6 0  V

/ .....  (3.2.3)
Where A is the lower bound of the open interval.

I
Once the age specific growth rates, ..r (a=o,

5> • • • A-5) and r(A+)..have 'been dalculated and e(A) is-'- ^  

determined where r(A+) is the growth rate of the open



interval and e(A) is the life expectancy at the beginning, 
of the open interval, the Bennett - Horiuchi (1981) 
technique of estimating the completeness of,death regis­
tration can be summarized in the following steps:

Step-One ; . ' .
*

Compute N(A) using equation. (3.2.3). -

Step-Two _ '
„ By iterating downward the age distribution,

■ ' a  5

compute N(a) for a=o-, 5, ... A - 5 using equation (3.2.2)

Step-Three } ‘ i
» .....

Compute the estimated population, .N , in 

the age a to a+5 where

•>N_0 a 2.5 [N(A) + N(a+5)1 _____ (3.2.4) '

:Estimates of the completeness of death registr­
ation can then be derived as the^median of a series of

A

2_QNa_g (the estimated number of people between ages a-5

and a+5) divided by the corresponding figures in the
observed population. --
Where,

10Na-5
l

CN c 5 a-5 5 (3.2.5). ,

Now, we. realize that in S't'ep * One ,* 'we-need- the - £'■'

value of e(A) in order to estimate N(A) using equation - 
(3.2.3). But in most developing* countries (Kenya included)

t
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the value of e(A) can only be approximated. For this 
reason, the alternative method of estimating N(A) proposed
by Hill and Zlotnik0 (1982) which does not need the

*

value of e(A) has also been employed in order to study 
if the method of estimation of N(A) affects the complete-

" C  J  — -A-t-. ^  — -? —. »•"> — x  —
i l C O O  \JJL V U ^ C l  1 1 1  i  U 1  Q L X U 1 *

.The .Hill and Zlotnik method of estimating N(A) !* ' * 1
lies on the assumption that if a population above age A 
"truncation age" is stable, then ..using stable populations ' 
generated from the Coale- Demeny .‘mortality models, there •„
exist a value of Z(A) such that ..

/

/ '  y  N(A) = 1h A+) { exp (r(A+) Z(A))}...(3.2.6.)

Where ZCA) is approximated by the equation

Z(A) = a(A) + b(A)r + C(A) exp {D(45+)/ D(10+)}...(3.2.7)

Where r . = r(A+) is the stable growth rate. at age A and 
above, D(45+) / D(10+).is the ratio of the recorded deaths 
over age 4 5  t o  xhe recorded aeaxhs over age 10 and a(A),.; 
b(A) and C(A) are coefficients obtained by fitting i
equation: ( 3.2.7) separately .to stable populations gene- t .. 
rated by.each of the families ofyregional model life 
t a b l e s T a b l e  A. 3 in the appendix, shows the coefficients! , 
estimated using i.the . "West":; familyJ.ofr:regional'/modeT. 1'ifehy: 
tables...



}

A

Once Z(A) is approximated, N(A) is estimated by 
equation (3.2.6). Then all the other N(A) (a=o, 5, ...
A - 5) values are obtained using.-'equation. ( 3.2.2). Hence:

*  t ~

the 20^a-5 10^a-5 ^"t^03 are obtained by following the
* # •>

steps outlined above. . : .

.Results obtained by the application of this tech-/: 
nique referred to as Method I in iChapter II in the study \ 
of the completeness of death registration in Kenya in 1979 
relative to the population of Kenya by age and sex as , 
enumerated in 1979 are shown in tables 3.2.1 to 3.2.10 v 
for males and tables 3.2.11 to 3;2.19 for females. .:i'

:Tables 3.2.1 to. 3.2.4 show the results for the .■■ 
estimated completeness for males^with 60 years as the 
"truncation age”. Different values of e(60) have been a; 
used in the estimation of N(60) by equation (3.2.3)
i. e .

N(6Q) = D(60+) {expC.r(60 + ) e(60)3 -([r(60+)e(60)3 2/6>3 *

Different values of e(60) have been used because the 
exact level of mortality in Kenya as in most developing : 
'countries is not known. The values of e(60) used for v 
males are 14.6 years, 15 years and 13.9 years.

■ ’ The choice of the e( 60) values' is however not
arbitrarily done. The value of e(60) =14.6 years was v

-  66 -
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obtained from the 19 79 Kenya model life tables by assum­
ing that the model life tables are accurate and correct 
and Tab.le 3.2.1 shows the estimates of the completeness 
of death registration when e(60)'= 14.6 years was used as : 
an input in the estimation of N(60). The median of the

A

/ 20^a-5 ra’t -̂os gives the-: completeness of death

registration as '.22 3. That is to say only 22.3 per cent 
of all deaths which occurred in 19 79 were reported or 
registered in the same year. Table 3.2.2 shows the estim­
ates of?the completeness of death' registration when e(60.) = 
15 years was used in the estimation of N(60). The value

8 jof e(60) = 15 years was obtained, from the Coale- Demeny
(1566) life cables model N o r m  level 15. Model North

• • •••/

level 15'was used to estimate. e(50) since most often, the 
mortality level of Kenya has been said to be roughly aproxi

a

mated by it. From table 3.2.2, the median of the , -.N c/ 

2_qN g ratios is given as .224. 'Thus if e(60) = 15 years '■

7

is used.as an input in the estimation of N(60)
, ! ; • *

onl̂ r 2 2.v4 per cent of all deaths which cccurrc
, then

1  O  *7 O«L ^

were registered in the same year.- We have also used the - 
value of e(60) = 13.9, years for males in the estimation o-f‘-• 
,N(60). .The value of .e(60)- = 13.9 years was obtained from 
the .Coale- Demeny life tables model "West" level 15. Its'- 
• results . are shown in table /-3-.2.3• The' median of the'1: :
lONa-5 1 10Na-5 ratios shows that only 22.1 per cent of 

all deaths were registered.



Now instead of using equation (3.2.3) which needs 
the- value of e(60) in order to estimate N(60), we estim­
ate N(60; by the alternative method which does not-require 
e(60) as; an input. That is , we approximate N(60) by the • 
formula • '

: N(60) = DC60+) exp Tr(60+) Z(60)H .

Where Z(60) is approximated by equation (3.2.7) and the :
coefficients of Z(60) are obtained from table A. 3 in the ¥ '
appendix-. N(60) has been approximated as equal to 6420. 
Then following the procedures outlined above for estim­
ating the completeness of death registration, table v
3.2.4 shows that only 22.2 per cent of all deaths were > 
recorded. •

• , > - - a

Table 3.2.5 is now a summary of the ]_o^a-5 ^
^QNa_,- ratios for males in the estimation of the complete­

ness of death registration in 1979 at truncation age 60 
when the different values of e(60) are used in the estim--- 
ation of. N(60) and for the case in which N(60) is estim­
ated independently of e(60). It'iis observed from this " 
table, table 3.2.5, that the per cent difference among

a

;the ]_QNa-5  ̂ 10^a-5 ^ ^ i 03 ^  each aSe group is less than.’'
*•5 per cent and that the per cent difference of the mediahs

- A

of. .the ,_N- . /•,,r.N-- c. ratios M s  less-than, . 4 per-cent.-..--'.

That is'.to say, the choice of e(60) or the treatment of •



the open interval (estimation of N(60)) does not seem to 
significantly affect the degree of the completeness of 
death registration among males.

In order to study the consistency of the basic 
male data used to estimate the completeness of death
 ̂wq w — a  Lm vi« v * ̂  ) _  C C la p X  C. u C7i C 3  o  C * have-
been calculated 'with different -truncation ages (A = 60, • 
55, 50)". For each truncation age, the different techni­
ques of-estimating N(A) are employed. ' In addition to 
table 3.2.1 in which e(60) = 1ft.6 years was used to esti­
mate N(60) in the estimation of the completeness of death 
T?egiiTtritibn:;‘"tables 3.2.6 and 3.2.7 show the results 
obtained when e(55) = 18.0 years and e(50) = 21.7 years ’ 
are used to estimate N(55) and N(50) .respectively using J
equation (3.2.2). The values of e(55) = 18.0 years and :
e(50) = 21.7 years were obtained from the 1979 Kenya
National Model life tables. , Table 3.2.6 - gives the median-
of the ,nN c / -,nN c ratios as’, .222 while table 3.2.710 a-5 10 a-5 <.

gives the median of the ratios as .223. Thus if e(A) s. 
{A=60, 55, 50} is used in the estimation of N(A), the 
,degrees of completeness of,death ̂ -registration. are•223, . n  

.222 and .223 for. truncation age's 60, 55 and 50 respect-l­
ively.

If on the other hand N(A) (A = 60, 55, 50) is
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estimated independently of e(A), for truncation age 60, 
the completeness has been estimated as equal to .222 in 

■4. table 3.2. *i. For truncation ages 5 5 and 50, from tables • 
3.2.8 and 3.2 :9 the completenessApf death registration 
is estimated as equal to .222 and .225 respectively. •*

Table 3.2.10 is r.cw .a. summary of the . 0N /. 10 CL~o
j

IqN g-ratios for the different truncation ages ,(A=60,55, 
» ■ i '

50) .and: for the different treatments of the open! interval
It is observed from table 3.2.10-that, if N(A), for all
values of A, is approximated with e(A) as ran .input in its*: 
approximation, the difference in:'.the medians of the 
iqw _-,_e; r tqW __t; ratios is less than .2 per cent. On tne ...

other hand table 3.2.10 shows that if N(A) (A = 60,55,Soi­
ls approximated independent of e(A) for all values of A, .v , 
the per:cent difference of the degrees of completeness is. 
less than or equal to .3 per cent. Thus in both cases 
of the treatment.of the open interval, the per cent 
difference of the degrees of completeness . is less than : 
.5 per cent.v We. can therefore say at this point that 
with the available information and. with the truncation r. 
/ages considered, the degree of completeness of death re- c 

gist ration for males does not vary much with truncation >-•

\

age.

-;;"A study for the completeness of death registration :
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for females in Kenya in 1979 has also been carried out. 
As was the case for males, we have started by taking 
different values of e(60) in the estimation of N(60). 
Values of e(60) used in the estimation N(60) are 15.4 
years (obtained from the 1979 Kenya National life tables 
Incidentally e(60)= 15.5 years fcr females by the Coale- 
Demenv life tables model ’'West’' level 15. Therefore in 
this study, a table of the completeness of death regist­
ration estimates for e(60) = 15.5. years has not been 
given since its values are. nearlyithe same as those 
given when e(60) = 15 .#4 years. The value of e(60) = 1 6  
years was obtained from the Coale.- Demeny life tables 
model "North" level 15. Estimates of the completeness 
of death:registration when N(60)iis estimated independ­
ently of e(60) have also been worked out.

)

For e(60) = 15.4 years, and e(60) = 16 years,
A

the medians of the , nN c / nnN c ratios are .143 and10 a-5 10.a-5
.135 respectively from tables 3.2>11 and 3.2.12. Table 
3.2.13 shows that if N(60) is. estimated independently of 

e<60), the medians of the i o ^ a - 5 1 0 ^ a - 5  ra't^os gtves 

the completeness of death'registration as. equal to .135.
A

;Now table 3.2.14 is a summary:of the io^a-5  ̂ 10^a-5

-ratios r.:in which the: two e(.60)-. values;, are used .-to estimate 
N(60) and when N(60) is estimated: independently of e(60)‘.
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From table 3.2. m  it is observed that the per cant diffe­
rence of the degrees of completeness as given by the
medians of the .. / ._N c ratios is less than oriu a- 5 ±0 a- 5
equal t<? . 8. This per cent difference in the degrees of
completeness with truncation age 60 is relatively higher '
than that for males (.2 per cent)5. Further.it is observed
that the- per cenr difference in the n nN c / , ~N c ratiob 1 10 a-5 10 a-5
at each„age is higher among females relative to that for ^

; i
males. The maximum per cent difference is however less 
than 1 per cent. Since a per cent difference of 1 is • 
small, we can conclude as was the case for males that at - 
_ age _6.QS .it he. degree of the completeness of death re gist r- 
at ion- does' vary much with the choice of e(60) or techni­
que of estimating e(60). '• *

' Further as in the case for males, we study the consistency :'

of the basic female data for the-estimation of the comp- f- 

leteness of death registration. For this, different 
truncation ages (A = 60, 55 and 50)'have been considered f 
as was the case for males, in estimating the completeness " 
of death registration. Values of e(A) CA = 60, 55 and 50) - 
■used in the estimation of N(A) were obtained from the -y" 
19,79 Kenya National life tables. -J Table 3.2.15 and 3.2 .16 ■ 
•shows female deaths, population, -the rates of growth by ’

A A ' A

age and values of N(a), CN . and the , ~N c / nr.Nb a ’ 10 a-5 10 a-5
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ratios for Kenya 1979 when e(55) = 19.1 years and e(50)
/ . ' •

= 23.0 years are used as inputs in estimating N(55) and
N( 50) respectively. Table 3.2.15''gives the median of the
ratios as equal to .129, while table 3.2.16 gives the median 
of the ratios as being equal to .3.31.

If N(A) (A = 55 . 50) is estimated independently
of e(A) , table 3'. 2.17 estimates the completeness of death!'1
registration as equal to .130 for: truncation age 55, and
table 3.2.18 gives the completeness of death registration
as equal>to .127 if truncation age is 50 years.

# '•

•Table 3.2.19 is a summary-of the' female 2.o^a-5  ̂

ra Lies by fwi i\ei'iy a j.ii. 1: / 3 for different. crunc—

ation ages (A = 60, 55, 50) and for the different treat- / 
ments of the open interval. . It is-observed from table 
3.2.19 that if e(A) (A = 60, 55 and 50) is used as input 
in the estimation of N(A), the per cent difference an the ■; 

degrees of completeness is less than .6 and that the 
difference among the 2.oNa-5  ̂ 30Na-5 rat^os falls with .

age. For the case in which.N(A) (A = 60, 55 and 50) is f 
estimated independently of e(A), table 3.2.19 shows that ; ■ 
the maximum per cent difference in the completeness of :: 
death registration is .8 per cent. It is also observed 
that .the per cent difference in. the degree of completeness' • 
of death -.registration at any age is less than or equal i 
to .2 per cent* ' .



^  ^  t ,  . . t. - / 4 -
• ' . i

Table 3.2.19 shows that if we consider a per - 
cent difference greater than .6 as large enough, then we ' 
can say that for females unlike the case for, males, the 
degree of completeness of death registration \is affected r;' 
by truncation age. This suggests the presence of age •• 
reporting errors. If we however‘consider any per cent 
difference in the degrees of completeness less than 1 per,; 
cent as ■ negligible, then,we can conclude that fof females '1 
as for males, truncation age does, not significantly affect

i

the degree of completeness of death registration and that;*'
\ V

the treatment of the open interval at a given truncation ■»- 
age does not significantly affect, the degree of complete-.*
r i o r r

: /  • »

•From tables 3.2.10 and 3.2.19, we can then approxi­
mate the-A completeness of death registration in Kenya in 
1979 as :22.2 per cent for males and 12.7 per cent for 
females .respectively. Thus all deaths in 19 79 have to be • 
inflated.by a factor ^/. 222 = U. 50 for males and "V.127 = -
7. S7 — or, ̂ emales raspactxvexy. Thxs nas been done and
/ _ '

is displayed" in table 3.2.20 and -3.2.21 respectively. We v 
also note from the . findings that male deaths were regis- :: 
tered relatively better than female deaths.

* ‘' „  ...

V - If we consider .the _ * / . ViNc-'-g '’ratios-'1 for,-.-'5 ~/; 10 a-5 10 a-5 -
truncatipn age 60 and when e(60) values are used as inputs"
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in the estimation of N(60) for males and females as rep­
resentative estimates of the completeness of death regis­
tration, then figure 3.2.1 and 3.2.2 show the variations
of, i0Na_5, / io^a-5 to. age. The deviations of

the ratios from a straight line indicate errors due to eithe: 
age maoreportang or dj-ffei'entu-aj. enumeration oi the Iso5
and 1979 censuses.

to

Degrees of completeness of death registration of
2 2 . 2  per}cent for males and 12. 7 per cent for females shews
that the ..completeness 'of death registration is poor. There-
foxe.unless 'death statistics in Kenya are corrected for

%
ujiut;iTfc:^isLration, indirect metnoas ox mortality estimat-

•

ions should be used when dealing with the death statis- 1 
tics..'



A A A
by age and values cf N(a), and iqNs_ c /

Table 3.2.1: Hale deaths, Population, and rates of growth

10^a-5 ^or Kenya IS {e(60) = 14.6 years}.
/

Age
Age Speci­
fic GrowthT 1 ̂ Xi m

Number of 
Deaths
1 r\ r% xO / r±Jh 5

1979 Popu­
lation:'* r5wa '• m a ;

Estimated 
1979 Popul­
ation m 

5"a

A

10Na-5/10Na-5

0 .02977 7739 1 424 954 74 610 329 293 ---
5 ’.0310 803 1 249 662 57 107 263 178 . 222

10 .03876 445 1 053 099 48 164 218 598 .209
15 ; 042 39 427 855 884 39 275 176 663 .207
20 .04066 452 642 ,723 31 390 141 560 .212
25 j0388U 515 512 O C O0|i n o  ncr\ />nr>« *.*.w
30 03687 558 406 221 20 266 91 528 • 4.4. o
35 .01428 578 290 825 16 345 77 515 CO<N•

40 .03009 629 262 019 14 661 66 728 .261
45 :02403 638 219 -365 12 030 55 243 .253
50 : 032 47 763 183 -285 10 067 44 805 .248 '
55 .02072 675 141 067 78 55 35 740 .248
60 ...plfall 5128 362 497 64 41 -- ‘

' ... * - ' Median =.223

e(60) = 14.6 years {Kenya'National Model life tables -19 79}.
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Values of N(a), -N . and --N _ / -rN  ̂ for Kenya 1979_____________7 o a~____ a-o j-O a-a_________ _____
(e(60) = 15 years}.

Table 3.2.2 Male deaths, Population, and rates of growth by age and

Age
5ra CD 5 a

1979 Popu­
lationM5* a

N(a)
A
CN5 a .

AN / N 10 a-5'lO a-5

0 .02977 7739. 1 424 954 74 871 330 508 ----

5 . 0310 803 1 249 662- 57 )332 264 223 . 2̂ 2 . I
10 .03876 445 1 053 099 48 ̂ 357 219 478' .210
15 .04239 427 . -855 884 39 -434 177 380 .20*8
-20 .04066 452 642 723 31-518 142 140 .213
« r rs a — —»i.• W SJ\J U “V OUU Z.O 3 S o XJ.'t Z.£Q • 221
30 .03687 558 406 221 20 352 91 923 .224
35 .01428 578 290 825 16 .417 77 863 .244
40 .03009 629 262 019 14 .728 67 038 .262
45 .02403 638 219 365 12 ;087 55 513 .255
50 .03247 , 763 183 285 10 118 45 040 .250
55 .02072 675 141 067 78 .98 35 945 .250
60 .01611 5128 362 497 64 *80 ~PT —

t  • Median = .224

e(60) = 15 years {Coale - Demeny (1956) Life tables 
Model North level 15}. -



Table 3.2.3 Male deaths, Population, and Annual Rates of Growth
A A A

hv Aero and Vailres o'F N(a>. -M - end - ..N _/._N
w w 0 cL4 l o  a - 0  -LL/ 3 . S

■ ■ . :for Kenya 1979 (e(60) = 13.9 years}.

A (TO
5ra ,D 5 a

1979 Ponui-
aticai n"5 a

a  . . ..

: N(a)
A

"' N 5 a
A

N / N 10 a-5'lO a-5

0
H

.02977 7739 1 424 954 74 149 327 148
5 .0310 803 1 249 662 56' 710 261 335 .220
10 .03876 445 1 053 099 47 824 217 048 .208''
15 .04239 427 855 884 38 995 175 395 .206
/.u .u4uo6 452 dh2 723 OX xoo Ihu o2o . 2ix
25 -03884 566 515 512 25 048 112 903 .219
30 / .03687 558 406 221 20 113 90 828 .221
35 .01428 578 290 825 16 218 76 903 .241
40 .03009 629 262 019 14 543 66 178 .259
45 .02403 638 ' 219 365 11 928’ 54 763 .251
50 .03247 763 183 285 9,9 77 44 388 .246
55 .02072 675 141 067 77 78 35 375 .246
60 .01611 5128- 362 497

•2 -
> •

Median=.221

e(60). =;• 13 9 years j { Coalee rc-Demeny'. (i966). Life .tables:. '. ;
Model West level 15}. ' r~
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Table 3.2.4 Male deaths, Population, and Rates of Growth by Age
A A A

• and-Values of N(a), ^  and for Kenya

1979 {TRUNCATION AGE = 60}.

[  1n6c A^e Speci­
fic. Growth
Eate cr 5 a

r -•ho. OX
Deaths
1979 ,D 5 a

.......i.3 / a ropu-
laticn

CN '5 a
N(a)

Esximafed 
1979 Pop­
ulation rT 

5 a
10^a-5 ̂lO^a-S

t

0 .02977 . 7739 1 424 954 -74 533 328 935 ■ - .—
5 .031 803 . 1 249 662 ■57 041 262 873. .221 .V -
10 .03876 445 1 053 099 -48 108 218 343 .209 -
is ' rvi90Q h o n oct; qoii ..... no 900 n nc it c o OA*7 .7.

20 .04066 452 642 723 31 352 141 320 .212 r
25 .03884 566 515 512 25 176 113 488 .220
30i .03687 558 406 221 ■20 219 , 91 313 .222 :
35 .01428 578 290825 ■'16 306 77 328 .242
40 .03009 629 ; 262 019 a4 625 66 560 .260!h :
45 .02403 638 219 365 11 999 55 098 .253 '
60 .032 4 7 /63 183 285 10 040 44 680 .248 :
55 .02072 ' 675 141 067 ; 7 832 35 6 30 .248 -
60 .01611 5128 352 497 ’: 5 420 . - .--- - : 1 r.

r « Median=.222

N(60) Approximated using-the equation N(60) = D(60+) * <• t-' . : |
I

{expCr(60+) Z(60)J} Where Z(60)= a(60)+b(60) r(G0)+C(60)- ’
: exp ,{D(45.+ )/D(10+)} and the coefficients are obtained from ' ^
West Mortality Model

i
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Table 3.2.5 --N c /  - , j i  c Ratios for Males in the Estimation 5"*Q 1(J 5**5 ______  _ _______

of the Completeness of Death Registrat5.cn 1979.

A ge it/WlC^a-S 
e(60)=lM-.b "'years

l A - 5 /10!'Ia:-5 *? * -  -

I5'2' years
10^a75/10Na-5 
Using e(GO)-
13.9^ years

10Îa-5/10Na-5"

0-4 •

4

5-9 .222 • .222 .220 .221
10-14 .209 .210 .208 .209
15-19 .207 ' .208 .206 .207
20-24 .212 .213 .211 .212
25-23 . .220 .22a :2i9 .220
30-34 7 .223 • .224 • .221 .222
35-39 .243 .244 .241 .242
40-44 .261 .262 .259' .260
45-49 • .'253 .255 . .251 .253
50-54 .248. .250 .246 , .248
55-59 .248 . .250 .246 .248
60 + -

Madian = .223 Ifedian = .224 Median = .221 Median= '.222
1- e(60) = 14.6 obtained from the Kenya Model Life tables (1979).
2. e(50) = 15 years obtained frcm-using Coale and Demeny (1966)

•. life tables Model North level 15. .
3. : e(60). .= 13.9 years obtained, using/Model. West :.level:15.-.: 1
* No value of e(60) is needed in the ̂ estimation of N(60) . .r.

a

N(60)= D(60+){expCr(60+) 2(60)3).

A-

S ’



Valias of Nfat, -N end . .M / .. M . for Kenya 1979. ___ _______ 0 a,______  j.0 a-a -tu a-b _______
' ’ {TRUNCATION AGE = 55 YEARS} :

Table 3.2.6 Male deaths, Population, and Rates of Growth by Age and

Age Age' Speci­
fic. Growth 
Rate 5ra

No. of
Death . .  

r M -_L.J t  O  CL

1979
Population

\ r

S 1 ' ? .

,N(a)
Estimated
.1979 Pop- 

. .1 ■ u-Lca.uj.vu

CN 5 a

10^ a-5 ̂10^a-5

0 .02977 7739 1 424 954 74 581 329 158 v.

5 .031 803 1 249 662 57. 082 263 063 •221 :J.
10 .03876 445

#
1 053 099 48 143 218 500 •209 • ‘

15 .04239 427 855 884 39 257 176 580 •207 V
20 ~ ‘ . U40bb •" 452 642 723 31 375 141 425 •212 • t

25 .03884 566 515 512 25 195 113 573 •220
30 .03687 558 406 221 20 234 91 383 •222
35 .61428 578 . 290 825 16-319 '  77 390 •242 ■ J >

40 .03009 629 262 019 .14 637 66 615 •260
45 .02403 638 219 365 12. 009 ; 55 145 •253 A
50 .03247 763 183 285 io 049

t .
44 723 •248 .7

55+ - 01734 5403 3Q3 56u 7.8 u q ----------. ' '‘■l

; t‘fediang.222

e(55) = 18.0 years {Kenya Model Life tables 1979}.



Table 3.2.7 Male deaths, Population, and Rates of Growth by Age and 

Values of N(a), and 2 .( ^ a -S ^ l( ^ a r S ^or Kenya 1979. 

{TRUNCATION AGE = 50 YEARS}

Age Age Speci-
xi.c Grroth

. . .

o  a

No. of
TVo.rvT-'nc;

r> n r> rî _ o.J / J  O c i

1979
Po n  ’j2. at 2. cn 

5 a
' N(a)

Estimated 
19 79 Pop’il.— 
atien _CT 

5 a
x (F a-5' 10Na-5

0 .02977 . 7739 1 424 954 75 196 332' 020 ; . -----------

5 .031 803 1 249 662 57 612 265 523 • .223i

10 .03876 445 1 053 099 .48 597 220 570
i

| .211
15 .04239 427 * 855 884 39 631 178 273.. .209 1 '

20 .04066 452 642 723 31 678 142 800 .214 ;

25 .03884 566 515 512 25 442 114 700 .222
30 .03687 558 406 221 20 438 92 315 .225 >

35 .03.428 578 290 825 16 488 78 205 .245 : i  .

40 .03009 629 262 019 14 794 67 345 .263
45 .02403 638 219 365 12 144 55 780 .256 y

50+ .02119 6566 686 849 10 168

/
/

V •

Madian=.223

’ • » if ■ > ■ ■ ■  i
e(50) = 21.7 years {Kenya-Model Life Tables 1979}. •
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Table 3.2.8 Male deaths, Population, and Rates of Grcwth by Age and'
A A

Values of N(a) and 5^a and lQ̂ a-5/10^a-5 for Kenya 1979 
{TRUNCATION AGE 55}

Age Age Speci-
•T * *  • i i
x j . C  V a l u i V t i i

Rare ,.r 5 a

No. of 
Deaths^ 
1979 5*"a

1979 ̂
Population

5Na
NCa)

i .

Estimated 
1979 Pop­
ulation

a

CN 5 a

A  $ ■

, ' J > L  r  m  . N _  r
_ v  — ~ 0 :  J - O  o r - .

- * \

0 .02977 7739 1 424 954 - 74 462 328 605
i

5 .031 803 1 249 662 -  56 980 • 262 588 .221
10 .03876 445 1 053 099 :48 055 218 100 .209;
15 .04239 427 855 884 '•’39 185 176 255 .2 0 1  \

20 .04066 452 642 723 31 317 ^ 141-160 .2 1 2  y  -

25 '.03884 566 515 512 • 25 147 . 113 355 .220:
30 .03587 ': 558 406 221' .'20 195 : ' 91 203 ' .222 i '
35 .01428 578 290 825 16 286 77 230 .  242:

i

40 •.03009. 629. 262 019 •'-14 606 • -66 470 .2601
45 .02403 638 219 365 ;il 982 55 018 .252

i

50 .03247 76 3 T O O  O O C , *1 r \  r
' JL .W  W 44 610 .247r

i

55 .01738
1 '•

5803 503 564 78 19 “  —  “
i

I4edian= .222
N(55) Approximated using the equation N(55)= D(55+){expCr(55+)-Z(55)3 } 
.Where Z(55) = a(55):+ b(55) rC55+) + C(55) eXiJ^'DCUS+J/DClO+y a n d - - ' ^  

the coefficients are obtained from West:Mortality Model.



Table 3.2.9 . Male deaths, Population, and Rates of Growth by Age and 
Values of N(a), 5^a and I0^a-5/10^a-5 for Kenya 1979

{TRUNCATION AGE = 50 }

Age
i
Age Speci­
fic Growthn—j—> —»5“ a

No. of 
Peatha..nri'70

;19 79
Pcpul ationM5* a

'■ NCa) *
.

Estimated 
1979 Pep-ill a4-*iA
CN 5 a

A
10Na-5/10Na-5

0 .02977 7739 1 424 954 • 75 652 334 143
5 .031 803 1 249 662 l 58 005 .267 345 .225 J.
10 .03875 445 1 053 099 48 933 222 103 .213' ;
15 .04239 427 855 884 ; 39 908 179 525 .210 !
20 -".04056" 452 642 723 j 31 902 143 818 .216
25 .03884 566 515 512 , 25 625 115 533 .224 .
30 .035 87 558 406 221 20 588 93 003 ' .226 :
35 .01428 578 290 825 ’; 16 613 ■ 78 808 .245 •
40 .03009 629 262 019 ; 14 910 67 885 .265
45 .02403 638 219 365 12 244 .56 253 .258 1.
50 .02119 6566 686 849 10 257lL _ _ _ _

—

I-fedian = .225

;N( 50) approximated using the equation N(50) = D(50+) . {expCrC 50+) 2(50)1}
Where Z(50) = a(50) + b(50) r(50+) + :G(50) exp. {D(U5+)/D(10+).} and

\

coefficients are obtained from West Mortality Model.. . . .
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Table 3.2.10 Male 10^a-5/10^a-5 for Kenya 1979 for Different
Truncation Ages and Different Treeitraent of the Open 
Interval L

N(A) = D(A+){expCr(A+)e(A)!l -(Lr(A+)e(A21 2/6)} N(A)=D(A+j{exp£r(A-r)
z(a )j > ;

Age TRUNCATION AGE (A) TRUNCATION AGE (A)
X ,v. - 60 55 50 ■60 • 55 • 50-'
0 l
5 .222 .221 .223 .■221 V221 .225

10 j. .209 1209 .211 ■ .209 .209 .213'
15 .207 .207. .209 .207 .207 .210
20 .212 .212

i
.214 .212 .212 .216

25 V .220 .220 .222 .220 .220 .2 24'
30 ; .223 .222 , .225 .222 .222 .228-;
35 .243 .242 .245 .242 .242 .246
40 f.-.- .261 .260 .263 .260 .260 .265-
45 .253 .253 .256 .253 .252 .258?
50 .248 .248 .248 .247l .
55 .248 .248 - -
60 ' . . . .

Median .223 .222 , .223 .222 .222 .225-

1) For the estimation of N(A), using the equation - -
N(A)= -DCA+){e\p£r(A+)e(AB- ̂ C^CA+)e{AiQ-2/6)}{/^'e(A)V’(A=Sb-;-'--AV̂ *l'- 
55, 60), are obtained from the Kenya 1979 Model Life Tables.

2) For the estimation of N(A)= D(A+) (exp£r(A+) ZCAO), where Z(A)= ■;
■< a(A)+b(A r(A+)+C(A)exp{D(45+)/'D(10+)}-- the coefficients are r
obtained from West Mortality I-fedel. - • - :

' j r  '



Table 3.2.11 Female deaths, Population, and Rates of Growth by Aeg.
* #N A

and Values of N(A), 5^a, and 10^a-5/10^a-5 for Stenya 
1979 (Estlmatfon of the Ccnpletencss of Death poo~no-t---*

’ ration. ’ . *\'

Age Age Speci­
fic Grcwtl'i
.Kate cr 5 a

No. of 
Deatlisn 
1979 5~a

1979
FopalaLion

CN 5 a

a
NCa)

Estimated 
Population 
1379 r.

SNa
J j _>„ J?i- - xu a-o u-o a~°

0 .03081 6939 1 423 936 50 366 217 79 3 i __ -

5 .03335 702 1 246 983 -36-751 168;030 ' .14^
10 .04351 357. 1 025 677 30 461 136 ’.615 .13«
15 .04899 340 889 316 24 185 107 038 .12*7 -f
20 .04232 341 687 234 18 630 ' 83 500 .123- V
25 .02765 '352 542 233 V14 770 68 260 .12 3 x
30 .03232 316 413 432 12 534 57 265 .133. ■;?
35 .02077 338 ■ 325 951 M O  372 ■48 500 ■ .143'
40 .03059 269 274 193 ' 9 028 41 315 ■ .150 ;;
45 .03053 304 222 363 ‘-7 498 34 133 • .152
50 .03192 350 191 365 6 155 27 698 .145 }

55 .02763 977 13U 776 ■ a 92U 22 385 . 15 u f
60 .02035 M 2839 342- 488 ‘ 4 030 t ■ *

Ifedisns5 .143

• • - e(60) = 15.4 years (Model West-Level’15). ; . - ■ ' '• • '



Table 3.2.12 'Estiifaticn of the Completeness of D;ach Itegistratich for tl>= Total Female Population
Using the Mail G. Bennett and Shiro Horduchi Method.

Age 1969 1979 Age Spec!- CD 5 a 5Na
A
CN5 a . -lÔ a-5 10Na-5 ;10^a-5Group Population Population fie Growth NCa)

10Na-5Rate cr 5 a
0-4 1 046 380 1 423 936 .03081 6933 1 423 936 49 263 212 670
5-9 893 359 1 246 983 .03335 702 1 246 982 35 805 163 663 376 333 2 670 919 .141
10-14 ! 663 808 ■ 1 025 677 .04351 35V 1 025 677 29 660 133 003 296 666 2 272 660 .131 '
15-19 544 847 889 316 .04899 340 889 316 23 541 104 168 237 171, 1 :914'993 .124
20-24 '450 096 687 234 .04232 "~342 687 234 18 126 81 220 185 388* 1 576 550 '...118
25-29 411 245 642 233 .02765 352 542 232 14 362 66 353 147 573 1 229 467 .120
30-34 299 241 413 432 .03232 31E 413 432 12 179 55 623 121 976 955 665 • .128
35-39 264 819 325 951 .02077 338 325 951 10 070 47 065 102 688 739 383 .139
40-44 201 936 274 193 .03059. 26‘ 274 193 8 756 40 053 87 118 600 144 '.145
45-49 163 852 222 363 .03053 30' 222 363 7 265 33 050 73 103 496 556 .147
50-54 139 072 191 365 .03192 35C 191 365 5 955 26 770 59 820 413 728 .145
55-59 102 235 134 776 .02763 277 134 776 4 753 21 585 48 355 '326 141 .148
60+

_________
279-434 ... 342,488.ii . . 02035 ̂  .. 2831 ' 342 488 . 3 881 a" ' ■ L .  .. ■ ;rv-.

e(60) = 16’ years (Coale-Demeny 19C6 LiTe. table'Model North level-15). Median = 
.135
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Table 3.2.13 Female deaths,. Population, and Bates of Growth by Age
^  a

and Values of N(a), 5̂ a, and 10^a-5/10^a-5 for Kanva 
1979 (TRUNCATION AGE - 60 YEAFS).

Age Age Speci­
fic Growth
Rate ,-r • o a

No. of 
Eeathsn 
.1979 5 a

1979
Population

,N o a
' N(a) .

Estimated 
1979 Pop-" 
la tier. 5J a

*

lc/yTa-5/10Na-5

0 .03081 6939 1 423 936 48 221 207 833 —

5 .03335 . 702 1 246 983 34 912 ‘ 159 540 .138 •
10 .04351 357 1 025 677 28 904 .129 593 .127"-
15 .04899 340 - 889 316 22 933 101 458 .121
20 •.04232 341 687 234 17 550 79 068 .115:
-25 —.02755— - 352 542 233 13 977 v 64 553 .117--
30 .03232 • 315 413 432 11 844 54 073 .124'
35 .02077 338 325 951 '9 785 45 710 .135'
40 .03059 269 274 193 8 499 38 858 ■' ' .141-' : ' ■
45 .03053 304 222 363 7 044 32 023 .142'
50 .03192 350 191 365 '5 765 25 890 .140-
55 .02763 277 134 776 4 591 . 20 828 .143̂
60 .02035 2839 342 488 -;3 740 — v

' pfedian=.135

N(60) Approximated using the equation N(60) = D(65+)(expert60). Z(6oS} 
Where Z(60) = a(60)+b(60) r(60+) + C(60)exp {D(45+)/D(10+)} and the - 
coefficients are obtained from West Mortality Model. ' :
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Table 3.2.14 10^a-5/10^a-5 Ratios for Females in the Estimation of
The Completeness of Death Registration 1979.

Age
a

10Na-5/lC/\-5 Using 
e(60) - 15.4 Years

A
lC^a-5/10^a-5 Using 
e(60) = .16-Years

A
10Na-5/10Na-5

\J *T
5-9 .144 .141 , ; .138
10-14 * .134 .131 ; .127- •' S'-
15-19 .127 J .124. .121'
20-24 .121 .118 ’• \.ns!
25-29 .123 , .120 :. 117 -
30-34- .131

t
.128 .124.

35-39 ‘ -143 .139 .135
40-44 .150 .145 .141
45-49 .152 .147 .142
50-54 .149 . 145 . .140
55-59 .154 .148 .145
50 + i

Median = .143 Indian '= .:,135 Median = .135
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Table 3.2.15 Female deaths. Population, and Rates of Grcwth by Age
a

and Values of N(a), 5̂ a, .and 10^a-5/10^a-5 for Kenya 
1979 (TFLNCATTON AGS = 55 YEARS).

Age Age-Speci­
fic Grcwth
Fate ,. o a

No. of 
Eeathsn 
1979 5 a

1979
Population

5Na
N(a)

Estimated 
1979 Pop­
ulationa
5*^

10^a-5 -i 
10Na-5 •

0 . .03081 6939 . 1 423 936 •:48 797 210 508 ----
5 .0.3335 702 1 246 983 ,35 406 161 820 .139
10 .04351 357 1 025 677 • 29 322 131 478 .129 >
15 .04899 340 - 889 316 • ■23 269 102 955 .122
20 .04232 341 . 687 234 -17 913 80 258 .116 v:
OC ------- 'K *"tr r\ f 1(0 *"*O• v < O W • W * 4m SJ\J ( J.T J-J\J u o w*tj • mLJmJ

30 .03232 316 413 432 ‘T2 029 54 930 .126
35 .02077 338 325 951 9 943 46 460 .137 f
40 .03059 269 274 193 V 8 641 ‘ 39 518 .143 v
45 .0305 3 304 222 363 i 7 166 32 590 .145 >
50 .03192 350 ' 191 365 r  5 870 26 378 .143 ii
55 .02235

1

3116 • 477 264
1

•' -4 681 - - - '

/ Median= .129

e(55) = 19.1 /Kenya Model Life Tables 1979/.
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and Values of N(a), 5̂ a, and 10^a-5/lC^a-5 for Kenya 
1373 (TRUKC/u ION AGE = 50 YEARS) .

Table 3.2.16 Female deaths, Population, and Rates of Growth by Age

Age Age Speci­
fic Growth
Rate cr 5a.

No. of 
Deaths- 
1979 5 a

1979
Population

CN 5 a
N(a)

Estimated 
1979 Popu­
lation ^

5 a

A

id\-5/lCNa-5

0 .03031 6939 1 423 936 49 346 213 055
■

-

5 .03335
J

702 1 246 983 35 876 163 990 • .141
10 .04351 357 1 025 677 29 720 133 273 ;

• l .131
15 .04899 340 889 316 23 589 . 104 .380 i

t ;

.124 J ■
20 .04232 341 - 687 234 18,163 81 388 .118
25 .02765 352 542 233 1-4 392 66 493 .120
30 .03232 . 316 h13'h32/ 12'205 oo Vh3 .12o *

35 .02077 338 325 951 10 092 47 170 .139
40 .03059 269 274 193 8 776 40 145 .145 V-

45 .03053 304 222 363 7 282 33 128 .148 7
50 .0250 3466 , 668 629 5 969 ------------- --------- ■

Madian= . 131

e(50) = 23 Years (Kenya Model Life tables 1979).
//
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Table 3.2.17 Female deaths, Population, and Rates of Growth by Age
A A

ana Values of N(a), 5^a, and 10^a-5/10^a-5 for Kenya 
1979 (TPL’MCATIOM AGE 55)

- 92 - '

Age Age Speci­
fic Growth 
Rare ri\J w*

No. of 
Deathsp 
1975 5 a

1979
Population 

5Ha :
N(a)

Estimated 
1979 Popu­
lation ;"T 

5 a
10^6-5/10^-5

0 .03081 6939 1 423 936 47.’ 834 206 035 —

5 . .03335 702 1 246 983 34:580 158 008 • 136
10 .04351 357 1 025 677 28l623 128 325 .126 •:
15 .04 899 340 . 889 316 22, 707 100 450 .119
20 .04232 341 687 234 17,473 78 268 .113
oc runner i oco C|.iO o?o 1 o- OOti co.ooo - US
30 .03232 316 413 432 lr 719 53 495 .123
35 ,;b2077 338 325 951 9 679 45 205 .134 J
40 . 03059 269 274 193 8 403 38 413 .139 i
45 .03053 304 222 363 6: 962 31 643 .141
50 .03192 350 ' 191 365 5:695 25 568 .138
55 .02235 3116 477 264 4 532 “ — — .j

Median = .13

N(55) j.approxinHted using the equaticn NCA) = D(A+) exp (r(A).Z(A)).
, : Inhere Z(A)= a(A) + b(A) r(A) ;;exp (D(45+)/D(10+)}

./ ;A; .Coefficients of Z(A) obtained from the: West Mortality ISodel.' ,
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and Values of N(a), 5̂ a, and 10^a-5/ 10^a-5 for Kenya 
1979 (TRUNCATION ACE 50)

Table 3.2.18 Female deaths, Population, and Rates of Growth by Ass

Age Age Speci-
late r-V o a

No. of 
1579 5 a

1979O. _ . ,1-L.S - .x wycu.ucj.wii
ri'i ■5 a

A
’ \ t f . \may

Estimated1 r> haxa/3 rOpu-
lation ̂

5 a

AJit M .-lu e r o / x O ,a-o

0 .03081 6939 1 423 9 36 48 251 207 973 —

5 .03335 702 1 246 983 •34 938 159 660 .138 t
10 .04351 357 1 025 677 '28 926 129 690 .127 ■ ? '
15 .04899 340 889 316 22 950 101 533 .121
20 _,042.32_. ... .341 687 234 17 663 79 128 ‘ .115
25 .02765 352 542 233 ■13 988 54 603 . .117 /
30 .03232 316 413 432 'll 853 . US ■ .124 ■
35 .02077. . 338 . ,325 951 <9 793 45 748 : .135. '.V.
40 .03059 269 274 193 ' 8 506 38 890 .1 41 ;
45 .03053 304 222 363 'f7 050 32 050 .143 y
50 .0250 3466 668 629 >5 770

" / _ Indian = . 127

N(50) approximated using the equation ,N(A) = D(A+) exp{r(A) Z(A)} 
Where Z(A) = a(A) + b(A) r(A) + CCA) exp (D(45+)/D(10+)} and the 
coefficients are obtained from the West Mortality Model.
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Table 3.2.19 Female 10^a-5/10^a-5 for Kenya 1979 for Different
n ’V ’r* w~»f«-t-v+“ -» y-w-1 A r r o <7* T \*  ^  -F  4-VvTi H | v a n

Interval. - '■'

N(A)=D(A+){expCr(A+)e(A)l-(\>(A+)e(A)l2/6}} N(A)=D(A+){exp\r(A+)
Z(a )3 }

A r+ r* - - o ' 'TpT_p'TPlAT'T0M r\ r v ( M\i+, • frpTiMo/v'T’TriNT flrr ( ts\
* - w —i V * - /

X • 60 55 50 !’ 60 ,55 50
0 « ' y' ■ S ‘
5 : .144 .139 .141 He, .13,8 ’.136\ .138

10 : .134 ' .129 / .131 .127 I' 126 .127
15 / .127 .122 .124 .121 .119 .121
20 r. .121 • .116 .118 .115 .113 .115
25 ;.'.123 .119 .120 .117 .116 . 117
30 ■ .131 .126 .128 .124 .123 .124
35 ' ' ; . 143 .137 ‘ .139 .135 .134 .135
40 . 150 .143 .145 • .141 .139 .141

. 45 >£-.■.152 .145 . . .148 :; .142 .141 .143
50 .149 ' .143 .140 .138
crw o .154 .143
/

60 1

Median -* .135 .129 .131 .135 .130' .127

' 1) For the’estimation of N(A) using thecequation N(A)=D(A+){exp\j'(A+)e(A)3 
■ > - -CCr(A+)e(A)32/6)}, the e(A), ~A=50v<55, -60, -are ,c±>tained/irom :the 

Kenya 1979 Model Life Tables. i;i '
2) For the'estimation of N(A)= D(A+){exp̂ r'(A+) Z(A)3}, q ’

Where Z(A)= a(A)+b(A) r(A+) + C(A) expfD(45+)/D(10+)}, the . .. ....
■ coefficients are obtained from VJest Ibrtality- Model.’ : ; M/:-vi*

> ■ S "
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Table 3.2.20 Male deaths and Age Specific Death Bates by Age

'  / '

(5Na)
1979 Observed Adjusted

Age
Population
Adjusted

Number of.
Deaths CD 5 a
■

Age Specific !.
Mortality .. -■ Pare cn_

Number of
Deaths CD* 5 a

Age Specific • 
Mortality Rate 

J'i*1
0 1 424 954 77 39 .00543 34 826 .02444
5 1 249 6*62 803 .00064 3 614 .00289
10 1 053 099 445 .00042 - " 2 003 .00190
15 855 834 427 .00050* 1 922 .00225

20 642 723 452 .00070 2 034 .00316
25 515 512 566 .00110 . 2 547 .00494
30 405/221 558 .00137 -v 2 511 .00618
35 290 825* 578 .00199 2 601 .00894
40 262 019 629 .0024 -i: : 2 831 .0108
45 219 335 638 .00291 2 871 .01309
50 183 285 763 . .00416 i : 3 434 .01873
55 141 057 675 .00478 : 3 038 .02153
c n no'* Juc 4 059 .C3761
65 100 112 •' 781 .00780 : 3 515 .03511
70 66 506 869 • .01307 • 3 9 H  • .05880
75+ 87 947 2576. .02929 11 592 .13181

m ■ • "n5 a = 5 a Take degree of completeness = .222 A
vi'.x.:\i. - 5Na Adjusting factor =• ■ ~ l+v50 ./:• Ŝ a'.-.-U.SxŜ a

\



Table 3.2.21 Female Deaths and Age Specific Death Fates by Age

Age
1979
Population
Adjusted

5 a

Observed’ Adjusted
Number of 
deaths 1979

5 a

Age Specific
Death Bate

CM 5 a

•Number of 
Deaths
5 a

Age Specific 
Death Bate

5 a
0 1 423 935 6939 .00487 54 610 .03835
5 1 246 933 '702 .00056 5 525 .00443 •
10 1 025 677 357 .00035 ; 2 810 .00274
15 889 316 340 .00038 i. 2 676 .00301
20 687 234 341 .00050 2 684 .00391
25 542 233 352 .00055 3- 2 770 .00511
30 413 432 316 .00076 3 2 487 .00612 .
35 552 55i.rV ooo .00036 2 660 .00754
40 274 193 269 .00098 3 2 117 .00772 '

45 .222 363 304 .00137 ' 2 392 .01076
50 191 365 350 .00183 r~ 2 755 .01439
55 134 776 277 .00206 2 180 .01617
50 109 715 482 .004 39 ?]■ ' 3 793 .03457
65 83 370 368 .00441 2 896 .03474
70 .62 651 . 413 .006 59 5 3 250 .05188
75+ 86 752 1575 .01817 -■ 12 403 .14297

5^a = Take degree of conpleteness for Feirales 1979
• ' 5^a , be. .127. Therefore correction, factor- = 1/. 127=7.87

. . 5 a = 5 a x 7.87 . .



97

A
Fig.3.2.i A GRAPH Or 10*0-3/ioVs AGAINST AGE" FOR MALES : 379

V ' *
A

Fig. 3.2.2 A GRAPH OF lO'Vs/loVs AGAINST AGE ;FOR FEMALES! 1979
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3.3 ' APPLICATION OF METHOD II: LIFE TABLE CONSTRUCTION
FROM INCOMPLETE DEATH REGISTRATION DATA:

A study of the completeness of death registration 
in Kenya1 in 1979 relative to the 1979 population as enume­
rated by age and'sex in Section 3. 2 above-indicated that 
only 2 2.2 per. cent of all male, deaths were registered and’-
that only 12.7 per cent of all female deaths were regis- 

<1
tered. Direct use of.the death statistics in Kenya without 
adjustment (for underregistration)1 will therefore lead to d- 
biased estimates of the levels of mortality.

‘-r-Por" this matter, an indirect method of life table b 
construction from incomplete death registration data is 
used in the construction of life tables for Kenya, using .i-
the 19 79;.number of registered deaths by age and sex. The ~

\

method uses age specific growth rates, and since one of . - 
the major approaches to mortality;.; estimation • using age 
specific.growth rates is the conversion of the age distrib­
ution of. deaths occurring in the observed, population into
"the distribution of deaths in then life table, using the 
method, one can construct life tables which are corrected h 
for any under-enumeration of the population or under- r 
registration of deaths. Prior knowledge of the level of 
■completeness • of- re cording-'of;- deaths- 'and ■ population' is hot*;;; 
necessary - the completeness should however not- vary with.'1
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age. The method is applicable to;any closed population 
and essentially derives from extensions to stable popul­
ation thtsorv.

In the construction of li'fe tables and with the 
usual notations, we start with the formula,

•5ra = NCa+5) exp (5. 5ra) '....  (3.3.1)
N( a)

* •which is:the probability of survival from age ’a* to 
'a+5’. 5ra is the annual age specific1growth rate, N(a) and

a  ■ /N(a+5) are numbers of persons aged 'a' and 'a+5’ ■■.respec­
tively and are estimated iteratively by equations (3.2.7.) 
and (3.2.‘3) i.e. •

" " /  \  • .

N ( a ) =  N(a+5)exp{5,gra ) .+ gD^ exp{2.5 gr& }

and
for a=0,5,10,.... A-5 ■

N(A) = D(A+){expLr(A+) e(A)3‘_i (tr(A+)e(A)3^/6) } I

Where A is the lower bound of ther. open interval, gDa as 
defined above is the number of deaths occurring within i 
the age group a to a+5, and D(A+).: is number of deaths 
occurring at age A and above. Once RP . values have been': 
■computed, - all other life table-functions are computed. o

We however note that in the estimation 'of''N C k y ; tl 
the value of e(A). is needed as an-input. • For this matteri.
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V

the following.procedure which takes advantage of the rel- ' 
ationshij observed in the Coale-Demeny model life tables 
between rne age distribution- of'deaths and the expectation 
of life in a given age is used. i:

Within each family (West, North, East or South) 
of the model life table system, there exist a one-to-one *>■ 
relationship between the ratio of-adolescent and younger 
adult deaths (ages 10 to 40) to older adult deaths (ages 
40 to 60)., and the life expectancy ■ at age x;' for x = 60,..:■ 
95 (Coale-Demeriy, 19 81). Because-of this correspondence, '■ 
we can convert the age distribution of registered deaths 
.into tb*1 ■"* i t7® Hosth H-? a" ....  7  /  .r b-a

o •/ , •
This method can thus be summarised as follows.: '
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Step-One
Compute 5 a;

1 CD a-5
Sda ?■ i n  5 a exp{ 1 = 0 5rx +2 * 5 s V

. .. (3.3.2)
Where -d is the lire table deaths between ages 'a' and / ^
'a+5', k .is the completeness of death registration, B is 
the annual number of births in - the'population,' 5^a and 
'5 a are as defined above.

/

Step-Two
By summing 5 a values,' compute
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30d10 / 20dU0

which i s :the ratio o f 'adolescent and younger /adult deaths

30d10, to' older adult deaths, 20dU0. Note.that it is not 
necessary to know k and B since,they appear in both the 
numerator ana aenOmmator or the ratio 30~10/20 HO and 
hence cancel each other out. ! ;•

O ' ; ■ . ■
. • '  ■ a ■

Step-Three ■■ . ; ■ ’

Using the 30d10/20dH0 ratio, determine e(A) from 
table A.l in the appendix in which ratios of 30d10/20d40

t
and the corresponding values of e(75) through e(90) for 
males and' females at many different levels of mortality 
are displayed.

Step-Four ’

Compute .
N(A) = D(A+) {expQr(A+) e(A)l-(£.r(A+)e(A)3 ̂ /6 ) }

Step-Five
Compute

N(a) = N(a+5)exp{5.^ra }+gDaexp{2.5 5ra>

for a = 0,5, v,A

Step-Six
Then compute
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A

„P = N (a+ 5) exp {5. cr_}, 5 a  — ----  a a
N(a)-

for a = 0,5,10 ,... A-5

The other.life’table functions are then derived from the 
' Psequence of 5 a's by the following formulae;
CQ = 1- CP .... (3.3.3)0 3. 0 3'

Where 5^a is the probability of> dying in the interval ’a 
* .

to ’ a+5* ;after survival upto exact age 'a1.

5da = l a. x 5Qa ..... (3.3.4)
i • »

O ■*Where a is number of survivors upto age 'a', and 
X 0 = 100,000 and 5da is as defined, above.

//». ' p A •/• A'a+5 = ci- 5wa ' ...... < (3.3.5)

5La = | (.£a .+ .^+5)---  * (3. 3.6A)
for a=0,5,... , A-5

« LA = x e(A) . ... * (3.3.6B)

5 a  ” Number of person years between exact ages ’a*
ana 1a+S

’ A-5
T  = Z r L + 00 ̂ A a . a=0 5 -a (3.3.7)

,T = Number of person years lived after age -a’, 
and -

e(a) = _̂ a ...... r i' v- ( 3.3.8)



Where e(a) is expectation of life at age a for all values 
of a.

In Step-Five; for a> 60, N(a) is approximated by 
the formula; '

N(a) = N(a+5)exp{5.^r^} + c;Y-> exp{2.5

Where the correction factor S^a is given.by

57a * 1.00-2.26 5ra 5Ma + .218 5ra - . 826 5ra2 . •!

Table 3.3.1 and 3.3.3 show the procedures of
4

estimating life expectancy at age^ACwhere A = 75 is the 
*l-ower-bcund- of the open interval)uand the estimation of 
the IlCaJ.'s Ca = 0,5,.... 75) for males and females respec­
tively. Table 3.3.2(A) and 3.3.4(A) are displays of the life table- 
functions derived using the results^-obtained in table ■ • 
3.3.1 and 3.3.3 for males and females respectively. Life ;, 
expectancy at age 75 was estimated as equal to 6.BO years 3 
for males and 6.15 years for females using the procedures l 
described above. i 1
' i

In order to study the validity of the e(75) values.: 
obtained above, we need to compare’them with the e(75)
Values obtained by a different method. For this purpose, r’

. \ 9we use the. formula suggested "by. Coale- and Horiuchi • ■ (19 82).-. 
for estimating e(A) , where-'A -is the lower bound of: the y.
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open interval when the completeness of death registration - 
is known. formula is

..- ,e(A) = M(A)-1 exp{-.0951 MCA)"1,4 r.(A) }.. . 3. 3.9)-) 

which in our case gives

e(7S) = H(75)~'L cxp{-. 03 51 M(75)_J'‘4 r (75) }

Where M(75) is the death rate at age 75 and over,; adjusted--:
V ' . . .  *for underregistration of deaths, and r(75) is the* annual

i
age specific growth rate at age 751 and over. i

. , ' \ \

Using the completeness of'-death registration equal' 
to 22.2 per cent for males and 12.7 per cent for females 
as determined in Section 3.2, e(75) is estimated as equal - 
to 7.52 years- for males and 6.86 years for females. In v 
the application of equation 3.3.9, the reciprocals of the '> 
degrees of completeness are used to inflate the M(75) 
values for males and females. The- inflation factor for 
males is :4.50 while it is 7̂ .75 for females. -

/ Comparing the twc sets of’-the e(7 5) values, we
note that for males the values differ by .72 years while - 
for females the values differ by ;6 years. The life ex­
pectancy estimates obtained when e(75) = 7. 75 years for 
males.- and e(75.) = .6. 86 ..years■;for:-femaies are :,usedY-as in- -- 
puts in the estimation of N(75) are relatively higher than-;' 
those’obtained when the e(75) = 67,8G years for males and

'
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e(75) = 5.15 years for females (except at birth for females) 
The mean of the differences between the sets of the life 
expectancy estimates is - .37 years for males and .40 years 
for females. Unlike the case for’1-males where the sequence- 
of the differences shows no particular trend, the diffe- 
rences in the life expectacy estimates for females incr- 
eases mcnotonically with age. Thar is as one moves down-’:' 
ward in the age distribution, thetdifference declines.

V ‘ v

Since for both males and females, the difference f-
in the life, expectancy, estimates Obtained when different
values of e(75) are used as inputs in the estimation of
N(7 5) is less than .4 vears for> m-ales/ . * “ w 

s/
and les'b.v.than ' .5 years for females, we may then, say that 
the effect of an error in the estimation of e(A), where A ; 
is the lower bound of the open interval, on the other 
life expectancy estimates is small and the error is mitig-1 
ated as .one moves downward in the-age distribution. Hence- 
we can with some degree of certainity use the e(75) values'1 
obtained, by the Bennett and .Koriuc’ni"1 ̂  (19 82 ) method.

i r  -/ . • - •.

Now, the life expectancy estimates displayed in •- 
tables 3.3.2(A) and 3.4.4(A) appear acceptable ( they, decline :
steadily :as age increases except at age '0'). However, a 
their^ validity cannot, be ■: j udged difect.ly.: ffom: their •••values'..' • 
That is_ because, though the method employed in the con­
struction of the life tables is said to be corrected for • .
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any underenumeration of the population or underregistr­
ation of deaths., the method makes no correction for age 
misreporting.

For this reason, an idea about the internal con-. 
sistencyv.of the life e.xpectancy estimates can be obtained -; 
by comparing them with the life expectancy values in a 
set of model life tables. A simple way of carrying out i
this comparison is by calculating: ratios of the estimated ; 
set of life expectancies by age to the set pertaining to 
one of the families of'model life'-tables. In this study, :;- 
Model "West" level 15 has been Selected. Since the Bennett

-  •  J  . .e  • c .  t . \  ■* . . . • . • - ' i4**̂ o.*. -.o.j.c l.a.i-̂ ic Li'uciiuu j.& baiu

to take care of underregistrationof deaths or underenum- : 
eration of the population, we would expect the age sequence 
of the ratios to be nearly l e v e l . A n y  deviations of the 
ratios ^rom being level will be resulting largely from •£ 
age misreporting errors.

Table 3.3.5 and 3.3.6 show the life. expecxancy X.
/ : . - ...

estimates, corresponding life expectancy values in Model ■ 

"West" level 15 and the ratios obtained-from the two sets - 
_of life expectancies for males and females respectively. - 
Characteristics of the ratios are- grasped easily by refer- .; 
-ring , to-figure 3.3.1.- and •'3 .'3.2 "where', they- have-b'een: dis-;f-o' 
played graphically. For both males and females, the ratios.



are not near level. For both males and females the ratio 
is maximum at age 65 and starts "o decline afterwards.
If we restrict ourselves to the ratios between age 5 and 
60, we observe’that the range of-'the ratios is small in 
females .relative to that for males’ ratios. The range is ! 
.057 for females and .,121 for males. Within the 5 to 60 t 
years age range,,'it is further observed that except at age' 
60, the ratio increases monotonically with increase in 
age for females. For males, the ratio also increases mono­
tonically with increase in age except at age 25. ' ,vr

_ 4

Patterns of the ratios as ’displayed in figure 
“~3T3.1 and-’3".'3.2 suggest that other than the ] i fo °vpo^tency 
. estimates,, obtained by this method, Method II, being b
relatively higher than the corresponding e values in the : 
Model "West" level 15, the estimates are sensitive or affec
ted by errors in age reporting. Thus, though the method

■ ■ ” ' ■ V,takes care of . underregistration of deaths or ’underenumer-
ation of the population, and needs no,prior knowledge of
the degree of completeness of d e a t h  i-egistration, its life'-'
. i ..  .1 :expectancy estimates are affected--by errors in age report--’ 

ing. The, errors have been shown to be more prevalent among
j

males than females. il



rr* * -» .  *3 ** *TAdUXtS 0 - 0 . a. Estimation of &(75) for the Total -M ilot'Population- in Kenya (.1979) - and the. N(x) i 
L  x = 0,!),. ... 75/ Values.

, •*

Age
Group

1969
Population

Males
"157.1

Population
Males

Age- Speci-.
fie"Growth
Rate cr 5 x —

x-5 
£ 5ra 
a=o 2-s f x

x-5^
explz 5 a+2.5rr } 
■ a=o b x

No. of 
DJaths-. 
1979 5 x

kxBxcd̂pa 5Yx-5 N(X)

0-4 1 058 102• 1 424 954- .02977 7739 75 054
5-9 916 599 - 1 249 662 .031 .02977 • 1.11322 803 894 57 490
10-14 714 707 1 053 099 .03876 .06077 1.17078 445 521 48 492
15-19 560 152 L 855 884 .04239 .09953 1.22815 427 524 • '■ A.- . 39 545
20-24 428 015 642 723 .09056 .14192 ' 1.27578 452' <•577 Of: - 31 603
25-29 349 594 51!j 512 .03884 .18258 1.32270 566 749 25 385
30-34 280 948 4C6 221 .03687 .22142 1.36834 • 558 764 20 391
35-39 252 136 290 825 .01428 .25829 1.34175 578 776 16 449
40-44 193936 262 019 .03009 .27257 1.41594 629 891 14 753
45-49 172 508 21!) 365 .02403 .30266 1.43725 638 917 12 113
50-54 132 466 183 285 .03247 .32669 1.50361 .. • 763 1147 10 141
55-59 114 669 141 057 .02072 .35916 1.50826 , . 675 1018 7 313
60-64 102 466 107 332 .00520 .37988 1.48123 902 1336 1.001 6 493
65-69 74 611 100 112 .02940 .38508 1.58183 • 781 1235 1.0052 5 440
70-74 48 363' ' 66 506 ' .’63186*'' " ”.41448' iio3905 669 "1424 ‘ 1.0052 3 967
75 + 83 109 87 947 .00566 .44634 1.58484 2576 4083 2 676

30^10/20^40 = .984 corresponding eC.75) = 6.80



fable 3.3.2 (A) Life Table for ths Total Male Population in Kenya 1979 
/Bennett & Horiuchi J J
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Age
Group

Probability 
of Surviving 
between Ages 
X and X+n

A

Probability 
of dying 
between Ages 
X and X+n

A  '

Life Table 
Deaths
Between-Ages
X and X+n

d . n x ,L 5 x
r

. ' T
X

e
X

1

0-4 .6dS32 J.1XU0 11 108 -LL/O c wic .’.0- -  • --
5-9 .98490 .0151 1 342; 88*892 441 105 5 223 473 58.76
10-14 .93989 .01011 885' 87 550 435 538 4 782 368 54.62
15-19 .98800 012 .1 041 ; : 86 665 430 725 4 346 830 50.16
20-24 .93417 .01583, 1 355" 85 625 424 738 3 916 105 45.74
25-29 .97544 .02456 2 070'' 84 270 416 175 3 491 367 41.43
30- sa .pRqqg .03007 7 4Rp: 87 700 404 830 3 075 192 37.41
35-39 .96360 .0364 2 902/' 79 732 391 405 2 670 362 33.49
40-44 .95403 .04597 3 532 76 830 375 320 2 278 957 29.66
45-49 ' .94408 .05592 4 099 - ' 73 298 356 243 1 903'637 25.97
50-54 .91842 .08158. 5 645' 69 199 331 883 1 547 39.4 22.36
55-59 .91024 .08976 ■ 5 704':// 63 554 303 510 1 215 511 19.13
60-64 .85923 .14077 8 14? . 57 850 268 393 912 001 15.76
65-69 .84470 .1553 7 719. h9 707 229 238 643 108 12.34
70-74 .79106' .20894 ' 8 773. 41 988 188 008 413 870 9.86
75 + 33 215 225 862 225 852 6.80



-  no -
■ i ■i

Table 3.3.2(B) Life Table for Males in Kenya 1979 /r~ e(75)= 7.52 V

1—Age 1-- ---
N(a)

1------
I B 5'a 5Qa •

i
A5 “a

i
L

1
T -

5 a T'a.
1

a' r
3 . 76 274 .89069 .10931 10 9 31 100:000 472 673 ■5 732 306 57.32
5 58 541 .98517 .01483 1 321 89 069 442 043 5 259 633 59.05
10 49 3921 .99007 .00993 871 87 :7U8 438 563 4 817 590 5^.90
15 40 286 .98553 .01447 1 257 86 ;877 43T 243; 4 381 027 50.43
20 32 120- .98443 .01557 1 333 85 '-620

i ■
424 768; 3 949 784 46.13

25 25 803 .97583 .02417 2 037 84 287 416 343 3 525 016 41. 82
30 20 735 .97047 .02953 2 429 82 250 4C5 178; l3 108; 673 37.80
35 16 73$ .96420 .03580' 2 858 79'821 391 960 2 703 495 33.87
40 15 024: .95486 .04514 3 474 76 ;963 376 130 2 311 535 30.03
HD 1/ 342 . |•a4bll •U548y 4 034 73 489 357 360 1 935 405 26.34
50 10 344; .91996 .08004 5 559 69;455 333 378 1 578 045 22.72
55 8 090 , .91214 ,08786 5 614 63:896 305 445 1 244 667 19.43
60 '6 653: .86251 .13749 8 013 ' 58 282 271-378 9 39 222 16.12
65 5 591'; .84882 .15118 7 600 50 :269 232 345 667 844 13.29
70 4 097, ■. 76910 .23090 9 852

‘  c

42-669 188 715 435 499 10.21
75+ 2 687 32 t o 246 784 246'784 7.52

/ • *
e(75)= MC75+)"1 exp^.0351 MC75+)"1*4 r(75+)_7 
M(75)= Adjusted death rate. Mian diff.= .137 years.



Table 3.3.3 Estimation of e(75) and NCa) (a=0,5,...75) Values for the Total Female Population of 
Kenya 1979. . . .

Age
Group

1969
Population
(Females)

1979
Population.
(Females)

Age Speci-
.fic-Growth
Rate r-r o a

a-5
Z 5rx 
x=C

2.5..r ' 5 a
a-5

exp{Z 5rx 
x=0

+ 2.5,-r , 5 a}

No. of 
Eeaths 
1979 
Females
5 a

k.Bx
cd 5 a

5Yx-5 N(a)

0-4 1 046 380 1 423 936 . .03081 6939 49 .808
5-9 893 359 1 246 983 .03335 .03981 .083375 1.12096 702 787 36 272
10-14 663 808 1 025 677 .04351 .05416 .10878 1.18879 357 424 ■ ••. ;30 055
15-19 544 847 889 316 .04899 ‘ .10767 .12248 1.25878 ' 340 ' 428 .'.r T’23 859 ’
20-24 450 096 637 234 .04232 .15566 .1058 • 1.30013 341 443 18 375
25-29 411 245 542 233 .02765 .19 398 .06913 1.30748 352 460 14 564
30-34 299 241 413 432 .03232 .22 563 .0808 1.35993 316 .430 12 355
35-39 264 813 325 951 .02077. .25 395 .05193 1.36462 338 461 10 220
40-44 201 936 274 193 .03059 .27 372 .07648 1.42789 269 384 8 891
45-49 163'852 .222 363 .03053 .31031 .07633 1.47202 304 447 7 381
50-54 139 072 191 365 .03192 • .34084 .0798. 1.52294 350 533 6 054
55-59 102 235 134 776 .02763 .37.! 76 .06908 1.55557 277 431 4 838
60-64 94 508 109 715 .01492 .40039 .0373 ; 1.54912 482 1.0029 3 955
65-69 63 '307 33 370 ’ .02753 .41431 ' 368 1.0051 ! 3 205
70-74 45 987 ■52 651 .03092 . 44'! 84 . 413 1.0055 ■ 2 448
75 + 75 632 86 752 .01372 .47376 1576 1 713

5da = ^  5Da exp{ t o 5̂  + 2'*5 5ra}j 39d10 1 20d40 = 1‘474 corresponding e(75) "«* 6.15
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Table - 3.3.4(A) Construction of Life Table for Females in Kenya 1979

ĝe
Sroup 5Pi 5Qa rd '5 a • l  a .L5 a Ta ea "

0-4 .85952 .14048 14 048 100 000 464 880 5 573 275 55.73
5-9 .97396 . 02104 T DOO OC Q CO 425 240 C 1 n r s r 59.43
10-14 .98677 .01323 1 114 84 144 417 935 4 683 155 55.66
15-19 l—1CDCOCD• .01609 1 336 83 030 411 810 4 265 220 51.37
20-24 .97938 .02062 1 684 81 694 404 260 3 853 410 47.17
25-29 .97410 .02590 2 072 80 010 394 870 3 449 150 43.11
30-34 .97228 .02772 2 161 77 938 384 288 3 054 280 39.19
35-39 — ."96516' .03484' 2 640 75 777 372 285 2 669 992 35.23
40-44 .96735 ■.03264 2.387. 73 137 359 718 2 297 707 31.42
45-49 .95548 .04452 3 150 70 750 345 875 1 937 985$ 27. 39
50-54 .93743 .06257 4 230 67 600 327 425 1 592 ll4 23.55 '
55-59 .93360 .0614 3 891 63 370 307 123 1 264 689 19.96
60-64 .87313 .12687 7 .546 . 59 479 278.530 957 566 . 16.10
65-69 .87652 .12348 6 412 .51 933 243 635 679 036 13.08
70-74 . SIS75 .12225 ow h  c c o n*TU

<"vo *■» r* O u 435 401 . *■» r  *■» 
5 . J U

75 ;+
■\ - 37 179 228 651 228 651 6.15

.
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T^tne 3.3.4(B) Life Table for Fenales in Kenya 1979 (e(75) = 6.86)

Age N(a) SPa 5«a cd 5 a ,L 5 a Ta ea

0 49 981 .85006 . .14994 14 994 100 000 462 515 5 546 732 55747
5 36 U21I .97904 .02096 ■ 1 782 85 006 420 575 5 nau 217 59-.-81

10 .30 151 .98681 .01319 1 098 83 224 413 375 4 663 642 56.'04
15 23 960 .98398 .01602 1 316 82 126 407 340 4 250 267 51775
20 18 454 .97947 .02053 1 659 30.810 399 903 3 842 927 47756
25 14 628 .97423 .02577 2 039 79 151 390 658 3 443 024 4 3.''50
30 12 411 .97244 .02756 2 126 77 112 380 245 3 052 366 39V5S
35 10 268 .96530 .03470 2 602 74 986 368 425 2 672 121 35 i 6 3
HU 0 3 34- .9b/b3 .03^47 2 350 72 384 356 045 2 303 696 31.83
45 7 4i8 .95574 .04426 3 100 70 034 342 420 1 947 551 27; 81
50 6 086 .93770 .06230 4 170 .66 934 324; 245 1 605 231 23798
55 4 865 .93905 .06095 3 825 62 764 304 258 1 280 986 20.41
50 3 979 .87382 .12618 7 437 58 939 276 103 976 728 16.‘5 7
65 3 227 .87731 .12269 6 319 51 502 241 713 700 625 13.60
70 2 467 .81803 .18197 8 222 45 183 205 360 458 912 10:16

75 / 1 ?29 • 35 961 253 552 253 552 6 .'86

,e(75)= MC75)"1 exp {-.0951 H(75+)"1*4 rC75)};H(75) = Adjusted mortality
x * (death) rate.

Mean = .40 years.



- 114 - t

Table 3.3. 5 Ratio of Life Expectancy at Various Ages: Males.

Start of 
Age internal 

(1)
e°: ̂~Estinated/r 

(2)
e° £  level 15 West 

Mode l 7"
(3)

Ratio 
(4) = t2)/C3V

0 56.96 51.831 1.099

5 " 58.76 56.294 1.044

. 10 * • ' 54.62 ' 52.162 ; i.047

15 50.16 47.749 ■ ,
\
1.050\ *,

20 45.74*
’ ‘ \ 
43.562 , 1^050

25 41.43 39.616 1.046
ow  ̂*"7 * . “» O * • TJL poOsJ • U ** w • •>
35 7 33.49 31.713 1.056
40 ... 29.66 27.844 1.065
45 25.97 24.096 1.078
50 22.36 20.484 1.092
55 19.13 17.095 1.119
60 15.76 13.935 1.131
65/ 12.94 11.105 1.165
70 9.86 8.585 1.149

• 75 6.80 6.409. i.06i;

\



Table 3.3.6 Ratio of Life Expectancy at Various Ages: Females

Start of Age. 
Interval 

(1)
e° //Estimated/. 

(2)
ev /Tievel 15 West 

Model/(3)
Ratio 
C4) = ̂/C3̂

0 55.73 55.00 1.013

5 59.43 " / 58. 698 1.012

10 55.66 54.596 1.019

15 51.37# 50.238 1.023'

20 47.17 46.084 1.024

. **0.11 Ĥ .Udb. 1.024
30 ' ' • ' 39.19 38.149 1.027-

35 35.23 34.229 1.029
40 31.42 30.324 1.036
45 27.39 26.429 1.036
50 23.55 22.576 1.043
55 19.96 • 18.901 1.056

/60 ' , 16.10 15.404 1.045
65 13.08 12.241 1.069

. 70 9.56 9; 391 •
i • 1.018

75 6.15 6.96 .884
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Fig.3.3.1: RATIO,LIFE EXPECTANCY. USING INCOMPLETE .DEATH REGISTRATION DATA METHOD • >•
TO LIFE EXPECTANCY WEST LEVEL 15, KENYA MALES ! 1979
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Fig. 3.3.2 RATIO, LIFE EXPECTANCY UGTIG INCOMPLETE DEATH REGISTRATION DATA METHOO 
' ; TO LIFE EXPECTANCY WEST LEVEL 15, KENYA 1979 I FEMALES

I.OTO•
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3-,4 ' APPLICATION OF METHOD III; -CONSTRUCTION OF LIFE TABLES FROM
' 1W0_ SUCCESSIVE CENSUSES DATA ONLY:'

Preston‘S  (19 81) proposedia method to. estimate the', 
level of adult mortality to which a • population ‘has been - -v 

subject during a given intercensal period from the age dis-
X V • • X J # v* * - V- J  * • •  - J V • • Xv • ̂  M » «• « » H'U ■ •* M • 1

u i u i t b 1 U w h d w w u t l v u  ^ ^ i l o u *  • i  i  w  U 4

method that estimates mortality on-.the basis .'of infercensal. 
comparisons, Preston’s method requires that the population f 
,be closed (that is, not subject to. migration) and that the 
completeness of coverage attained by each of the censuses 
being compared be the same.

In discrete terms, using five-year age groups, the- 
basic equation proposed by Preston' is

ex ^_x 5Ny exp {5.0 Z \  5ra +.'2.5 5rv J y-x a=x ° y
_ _  -  —

( 3 .  4 . 1 )

where 5^y:is the mid-period population in age group y to
* r  4 . 11 C  * -? — o-. *•*«««< ^  o  H ro.-v* V  • ^r\  i  v
J r »  < 5 w jr  J l.** L *—**.-* -  g o  w m  w i*  •  U w \ ^  W — q  —

t* -hr>« .  w

y+4, and N(x), the mid-period number of persons aged ’x ’, f: 
is estimated by vc ;

N(x) = 5Nx + 5 N x - 5  
10

(3.4.2)

'A preferable -procedure, however, is to derive,N(x) 
in a fashion analogous to the derivation of the numerator f
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in "the estimation of ex.

: N(x) = 5Nx e2,5 5rx + 5Nx-5> e~2,5 5rx-5 ...(3.4.3) 
’ 10 •

The age specific growth rate 5 y is obtained by

' '  \ 

it

c r _ . Z n
t 2-ti

cN.. f j .  '  
v «-2'

5Ny ^tl)

Where t^ and t2 are the periods when the censuses were co­
nducted. In this study t2-ti = 10 years.

•If equation (3.4.3) is adopted for N(x), a life
_ l_  . . V  “1 ^  __________ f .  *  ^  *  V  J  Z —  ~  ,  

// ' ./*' •through'the data. The N(x) estimate is clearly analogous t
to Z  i n  a life table, and is derived by (in effect) aver- , x .
aging 5^x in the two age intervals centered on x. In other 
words, it;}is not necessary to recompute a new life table for 
each initial age; since all elements (n^x and £„) in the ;v- 
life table beginning with age x+5 would differ from age - .; 
corresponding elements in the lift., table beginning with age' 
x by the factor e  ̂ 5rx, life expebtancy estimates, which f 
are invariant to the scale of. 5^x -and Z , are unaffected by.v 
the choice of the initial' age.. . :•=. ■

•: In summary Method III consists ..ofr-the- following.’.: : .t; ;.
steps:



1 2 0  -

Step-One: •

. From the-., two censuses, compute 5^y, the mean number
of persons within the period of the two censuses in the age'

t

group *y’ to ’y+5*.

Where
TvT

s * ' y
w  V w ^  J  s. u 2 /

Step-Two:.,

Compute 5ry, the annual age specific growth rate 
between the periods.

__Step-Three_:__ ... .... T

...Compute, R(y)» sum of growth rates from age 5 to
mid-point

y-s
(y> '= 5* j-=55ra + 2,5 srr

Ro= -2.5grQ and Rg = 2.5 ^rg. The ’mid-point of the open 

interval A and above is.A+2.5. •

Step-Four: .... ' >

Compute n^y, person years ‘lived during the interval1
in life table. ,

' ' L CN R (y ).N ■ n y = 5 y . e

Step-Five:
Compute Ty, person years lived above age y in life1--



table.
Ty ;= l  5Ly 

j

Step-Six: ’ '

Compute number surviving to age y in life 
tabic: • . ■

l y  = (5Ly + 5Ly-5) / 10 , 1
t$ ; ;

Step-Seven:

.Compute life expectancy at-age y, • ;

e°* = Tey •
l -v

We note from Step-Three above that' the "inflation factors" 
in the estimation of life expectancy are given by .

y-s .
R(y) = 2.5 5ry + 5.0 *_5 5ra .

For the open interval, age A and above, in a 5 year age 
interval, the mid-point is given by A+2.5 and we realise 
that, thefgrowth rate of the open interval is used to 
estimate R(A). Hill and Zlotnik12^(1982) for reasons- 
explained,in Method III Chapter II, introduced a different 
procedure:of estimating R(A) without the use of the growth 
rate of - the uppermost age interval.; :-•••■' -b

They proposed the formula: •



1 2 2

RCA) = p(A) + 5.0.1 5ra
a=0

Vtfftor.0 o'fAV = sfA) 4. hr A) rM0+.) (u 5 + ) / N (10+
• And sets .of the coefficients a(A), b(A) and C(A) are given, 
for different truncation ages in table A. 2 in the appendix..:'' 
Thus for A= 75; we have .

R(75) = p(75) + 5.0 |°05ry.

In this study, the intercensal-based method of con- 
• structing'life tables will be referred to as Method III (a) v; 
if the open interval is.treated as;suggested by Preston. If 
it is estimated by ;using the Hill rand Zlotnik modification'

-F r* m o  4* ^  4-Vsa 4-V» o  ^  o  ^  T 1 o  /■*» r '  ^  •+-#-»

//
as Method III (b). ' '

Table 3.4.1 and 3.4.2 show:.':the results obtained • 
when Method III (a) discussed above is applied to the 1969-.: 
1979 Kenya censuses data. .. Table 3;4. 3 and . 3.4.4 also show •- • 
the estimates obtained when Method.'flII (b) is applied to
4 -V o  T O C O  1 0 * 7 0  J - o - i

—  «*«> « *  .J *jf M .  W  M W  W  W  M M  W  M •

/ ' ••
- ! ■ ■ ■ ■ • '" ■ ■ )

Comparing table 3.4.1 and"3.4.3 for males, and 
table 3.4.,-2 and 3.4.4 for females shows that the life expec­
tancy estimates obtained by Method .III (a) are relatively • ■

. lower, (compared) „to the.::estimates^obtained' by Method Ill.- Cbl'... 
The range;of the difference for both males and females is



.83 years, while the mean difference of the ex estimates 
is .67 years for males and .65 years for females. It is 
further observed that for males, the difference decreases 
as one goes downward in the age distribution except at age -• 
75. For females, the pattern is clear only from age’25 
onwards. In other words, except at age .25, the difference v 
of the corresponding esrimares declines with decrease in-;- 
age upto age 25. •• ' Y1

Since the mean difference? of the life expectancy 
e s t i m a t e s - / , ,  o b t a i n e d  by Methods (a) and (b) is less than . 7 ; 
years for both males and females, and the absolute diffe- : 
l?^ce^etween ages' (5 and 50), the* ages at which the Preston 
method is. >;most applicable is less than .75 years, we see r 
that the Hill and Zlotnik modification of the treatment of 
the open interval in'the Preston cenus-based methqd does 
not produce very significant differences in the sets of the: 
life expectancy estimates . If any.: thing,- the- difference ■: 
declines with decrease in age.. Therefore the treatment of:-

^  ̂  i  v L k X  . u v  C< O  *  i  W  U  C L « U  X C C  U  H i  L l L .  l i  L i l C  J . X X C  C A p t i  w  Q i  A

estimates at lower ages.

Both life expectancy estimates displayed in Table 
3.4.1, 3.4.2, 3.4.3 and 3.4.4 appe'ar acceptable (they decline 
steadily-*as. age increases');.-. ̂ .However,':their:.validity cannot:- : 
be judged directly from their values. That is because, the':
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estimates obtained by these method(s) are vulnerable or 
sensitive to:

(i) errors in estimated growth rates - mainly due'
\ > . ’ 
to differential coverage between the two censuses;

/.

(ii) net intercensal migration;

and (iii) errors in age reporting. . . 1. .
While the effect of errors due to net intercensal migration'^ 
may be assumed to be negligible in*. Kenya, the effect of errors 
.due to differential coverage between the two censuses and 
errors in; age reporting,cannot be assumed to be negligible • ■

In order therefore to study the validity of the ex :i: 
estimates^.in table 3.4.1, 3.4.2, 3.4.3 and 3.4.4 with respect 
to the/iwo types of errors we shall use the mortality exper­
ience summary zed in model life tables as: a standard against-'• 
which to compare the estimated set; of life expectancies.

Models may be useful in that they provide a very 
clear indication of how life expectancy by age is expected ;• 
to change/as mortality levels change. More so, the changes,; 
in life expectancy by age are, to a close approximation, \
equiproportionate between ages 5 and 50 (but not outside V •
this range). Thus, the ratio of the estimated sejt of life >

, i-expectancies • by age to. the s et • pertaining • to a • particular; 
model level should be nearly level'-‘if there is no error due "



to age misreporting. On the other hand, if the ratios devi­
ate from near level with a strong age trend in ratio, then 
there is °rror due to differential*coverage cf the•two cen— ‘ 
suses. If there are deviations from near level and there 
is no strong age trend in ratios, then the deviations will ! 
be said to be only due to errors in age reporting.

In this study, we.,have selected model "West" level- 
15 as our* standard model. .Table 3.4.5 and 3.4.6 ape dis­
plays of the life expectancy estimates,* corresponding Modeli- 
West level 15 values and their ratios for males and females-

0
/ .

respectively. And figure 3.4.1 and 3.4.2 show.' the graphi-'
- cal display of the ratios for males and females respectively. 
Figure .3.4/1 reveals that for males, for all ages approxi- 
mately less than 34 years, the ratios are higher than the 
mean ratios . After age 34 onwards,'1 the ratios are higher 
than the .Mean Values. (Mean of the ratios between ages T 51 ̂ 
and ’.SO’). The ratios are not near level and they show a 
clear pattern. The ratios increase as age increases from •

10 onwerds. This therefore suggests the presence cf r ■ 
differential coverage in the two censuses (1969 - 1979) and=- 
the. existence of errors in age reporting. • -

For females, the sequence’- of the ratios as displayed 
. in;,figure, 3. 4.2; reveals a-pattern :which is-quite different 
from- thatjfor males. Ratios of the : estimated life expectancies
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to the set pertaining to Model "West" level 15 show great 
deviations from the mean values and there is a strong age 
trend in the ratios, with the trend declining’.from age 5 
to age 25 and then- increasing with increase in\age after­
wards. The ratios are less than the mean values between 
ages say ,’14' years and '35* years for the Preston life 
expectancy estimates, and between ages f 131 years and *35’ ,v 
years for the Hill and Zlotnik life expectancy estimates.
At all the other’ages, the ratios are higher than ^:he‘meani
■values. • • ■ i

t ' ’ l l ,I •
4

Figure 3.^.2 suggest that:as for males, the life 
exDectancv estimates for females obtained by these method i. 
are affected by errors due to differential coverage in the 
two censuses and errors in age reporting. The 'pattern of >. 
the ratios for males and female.s suggests that the twc> 
types of errors are more prevalent ‘among females to males.

Examination of the £y values for males 
shows that the Z. values does not suggest any erratic beha-s 

. viour, while the Z y values for females shows some erratic 
behaviour at younger age groups. This?further suggest? that! 
for females, errors in age reporting affect the ey values r 
through the ty estimates. The case for males is however not 
clear. ••• •
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The life expectancy estimates provided by Methods 
III (a) and (b) are both affected: by age misreporting and 
differenrial coverage in the two censuses. Therefore in 
order to/use these life expectancy estimates, one should V 
smoothen them. There are several smoothing procedures 
available. The simplest is. since changes in life expect-- 
ancy are; linear to a close approximation between age 5 and- 
50, one -may simply take averages -of 3 or 5 observations 
centered on the age for which-an estimate is being made, e 
Otherwise, he or she can resort to model life tables. .

. /

(

(/

I



Table. 3.*1.1 -'.'Life Table for the Total Male Population in Kenya Derived Using the Census:Based -Method
(1969 - 1979) . . . . .  •

S ta rt  
o f Age 
In te r v a l
(y)

Mean No. 
of Persons 
1969-1979 
,N

. . . s . y

Annual Age" 
S p e c if ic  
Growth' Rate

5ry

y-5
J  T>

5. E 5 a 
'  a=5 
(a>10

2.5 ci 5 y

y -5  •

R(y)=5.E 5r a  
a=5

+ 2 . 5  5ry )

5Ly=5Ny .e R(^
CO LTy=E5 y

y  y
e y = ( 5 V

5Ly = 5 )/1 0
e =  T

y  h•Oy

0 1 241 483 .02977 -.0 7 4 4 2 5 1 152 440 13890380 ; - 'v :

5 1 083 131 .031 .0775 .0775 1 170 412 12737940 232 285 ' 54. 84

10 883 903 .03876 .155 .0969(' .2519 1 137 112 11567528 230 752 50.13

15 708 018 .04239 ,.3 4 8 8 . 1059! .45478 1 115 714 10430416 225 283.; 46 .30

20 535 369 .04066' .5608 .1016! .66245. 1 038 36y ' 9314702* 215 408 43.24

•25 432 553 .03884 .7641 .0971 . .86120 • 1 023 420 8276333 206 179 40.14

30 343 585 .03687 .9583 .0921f 1.05048 982 317 7252913 * 200 574 36.16

35 271 481 .01428 1.14265 .0357C 1.17835 882 044 6270596 186 436. 33.63

40 227 978 .03009 1.21405 .0752c 1.28928 827 599 5388552 170 964 31.52

45 195 937 .02403 1 .3645 .0600! 1.42458 814 336 4560953 164 194_ 27 .78

50 157 876 ■ .03247 1.4847 .0811! 1.56588 755 734 3746617 157 007, 23.86

55 .1 2 7  868 .02072; 1 .6471 .0518 1.6989 699 173 2990883 145 491 20.56

60 105 199 | .00520 1.7507 . 0130C 1.7637 613 729 2291710 131 290 17.46

65 87 362 ! .02940 1.7767 .0735C .1.8502 555 718 1677981 1]6 945 ; 14.35

70 57 435 I .03186 * 1 .9237 .0796! 2.00335 ' 425 815 1122263 98 153 11 .43

75 85 528 : .00566 2 .083 .0141! | 2 .09715 696 448 696448 112 226 6 .2 1

R(o) =- 2.5 ,r



, Table 3. *1.2 Life Table for the Total Feniale Population in Kenya Derived Using the Census Basecl Mathod
(1969 - 1979) • M - ■' - ••• : : :{ ■ ' - “

Start of 
Age Inter­
val (y)

ifean No. 
of Persons 
1969-1979 
.N5 y

Annual Age 
Sjecdfic 
Growth Rate

5ry

y-5 r5.E 5 a 
a=5

2.5,r'• y
y-5 rR(y)=(5.E 5 a  
a=5

+2.5 5ry)
5Ly=5N5-eR(y> V y  5Ly ■£y=(5Ly+

5Ly-5)/10 ■®y“  ̂
2

0 1 235 158 .03081 -.077025 1 143 592
5 1 070 171 .03335 .08C-375 .083375 1 163 222 13 558 851 230 681 58.78

10 844 743 .04351 .16675 .105775 .27553 1 112 720 12 395 629. .227 594 ' 54.46
15 . 717 082 .04899 ,.3843 ; .125475 .50678 -1 190 312 11 282 909 , 230 .303 48.99
20 ‘568 665 * .04232' ! .62925 .1058 .73505. 1 186 000 10 092 597 237 631 ' 42.47
25 476 739 .02765 .84085 .06913 .90998 1 184 350 8 906.597 237 035 37.58
30 356 337 .03232 .9791 .0808 1.0599 1 028 418 - 7 722 247 '221 277 34.90 

33) 4435 295 385 .02077 1.1407 .05193 1.19263 973 511 6 693 829 :200 193
40 238 065 .03059 1.24455 .07648 1.32103 892 096 5 720 318 .186 561 30.66
45 193 108 .03053 1.3975 .07633 1.47383 843 095 4 828 222 . 173 519 27.83
50 165 219 .03192 1.55015 .0793 1.62995 . 843 215 3 985 127 168 631 23.63
55 .118 506 .02763 1.70975 .06908 1.77883 701 902 , 3 141 912 154 512 20.33
60 102 112 .01492 1.8479 .0373 1.8852 672 580 . 2 440 010 •137 458 17.75
65 73 339 .02753 1.9225 .06883 1.99133 537 228 1 767-330 120:991 14.61
70 ' 54 319 . .03092 * 2.06015 .07731- 2.13745 460 505 1 230 102 99 773 12.35
75 81 192 .01372 2.21475 .0343 2.-24905 769 597 769 597 123 010 6.23

R(o) = -2.5 ,r 5 o



Table 3. 4. 3 Life Table for the Total Male Population in Kenya Derived Using the Census Based Method
. - - (1969 - 1979) ■! -... r7 -•- - K ^:V :

Start . 
of Agp 
Interval
(y)

Mean No. 
of Persons 
1969-1979
.5 y

Annual Age
Specific
Grcwth Rate

cr 5 y

y-5J T15.E 5 a 
a=0 
(y>5)

2.5 cr 5 y
R(y)=(2.5,r + / c b y y-5 J

5 E 5ra)
a=0 -

Ty=( La  + 
A-5
Z 5 a)a=v

£V='5Lv-5+5Lv )
J-; 10

:ey=r£y
; , y V

0 1 241 483 .02977 .07443 .07443 1 337 412 16 253 0 U
5 1 083 131 .031 .14885 .0775 .22635 1 358 262 14 915.599 269 567 55.3 3;

10 883 903 .03876 .30385 .09690 .40075 1 319 618 13 557 337 26J  788 50.63 ;
15 708 013 .04239 .49765 .10598 .60363 1 294 784 12 237 719 261 440 4.6.81
20 535 369 .04066 .7096 .10165 .81125 1 204 966 10 942 935 249 975 ,43,78 ;
25 432 553 .03884 " .9129 .0971 1.010 1 187 618- 9 7'37' 969 239 258 40.70 '
30 343 585 .03087 1.1071 .09218 1.19928 1 139 921 8 550 351- ;232 754 ;36.74
35 271 481 .014 2.8 1.29145 .03570 1.32715 1 023 560 7 410 430 216 348 34.25
40 227 978 .03009 1.36285 .07523 1.43808 960 380 6 386 870 19 8 394 3̂ . 3L9
45 195 937 .02403 1.5133 *.06008 1.57338 . 944989 5 426 490 190 537• '28.4a
50 157 876 .03247 1.63345 .08118 1.71463 876 941 4 481 501 182 193 ;24.60
55 127 868 .02072 1.7958 .05180 1. 8476 811 268 3 604 560 168 821 21.35
60 105 199 .03520 1.8994 .01300 1.9124 712 125 , 2 793 292 152 339 18.-34
65 87 362 .0:2940 1.9254 .07350 1.9989 ; 644 813 ■2 081 167 •135 694 15.34
70 57 435 .03186 ■ 2.0724 .07965 '2..15205 .494083 . 1 436 354 113 890. 12.61
75 85 528 .00566 2.2317 .01415 1';. 39 9 45 942 271 942 271 143 635' ’ 6. 56

R(o) : 2.5 .r N(45+)/N(10O = .19365 r(10+) = .03409 R(75) = p(75)+5E 5ry5 0  y=Q
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Table 3.4.4 Life Table- for the Total Female Population in Kenya Derived Using the Census Based'Method 
(1969 - 1979) •?

I

Start 
of Age 
Interval 

(y)

Mean No.; 
of Persons 
1969-1979

5 y

Annual Age 
Specific 
Growth Pate
5ry

y-5
5,E 5ra a=o

2.5 cr 5 y
R(y)=(2.5&r + 

y-5 y 
E 5ra)
' a=o-

S ^ y  eR(y> Tv=u)-Â A+ 
A-5 . 
I..5a 
a=y

(A,=(5Ly+5Ly-5) 
* 10

■ T V

0 1 235 158 .03081 .077025 .077025 1 334 056 17 288 910
5 1 070 171 .03335 .15405 .083375 .237425 1 356 955 15 954 854 269 101- 59.29

10 • 844 743 .04351 .3208 .108775 .429575 1 298 036 14 597 899 265 4.99 54.98
15 - 717 082 > .04899 - -.53835 i .122475 .660825 • •-1 388- 550- - •13 299 863 • 268 659 1 49.50
20 568 665 .04232 .7833 •1058C .8891 1 383 527 11 911 313 27? 208 42.97
25 476 739 .02765 9̂949 .06913 1.06403 1 381 602 10 527 786 276 '513 38.07
30 356 337. .03232 1.13315 .08080 1.21395 1 199 700 9 146 184 >258 130 ; ̂ 5.443
35 295 385 .02077 1.29475 .05193 1.34668 1 135 649 7 946 484 233 535 34.03
40 238 065 .03059 1.39860 .07648 . 1.47508 1 040 674 6 810 835 217 632 31.3C^
45 193 108 .03053 1.55155 .07633 1.62788 983 512 5 770 161 202 419 -28.51
50 165 219 .03192 1.7042 . .07980 1.784 983 652 4 786 649 196 716 24.33
55 118 506 .02763 1.8638 .06908 1.93288 818 803 3 802 997 180 246 21.10
60 102 112 .01492 2.00195 .03730 • ’2.03925 784 715 2 984 194 160 352 18.61
65 ' 73' 339 .02753 ' 2.07655 •- .068!82 ' | '2.14538 • 626 7C3 " • 2 199' 479 ■'141 142- • 15.58
70 54 319 .03092 2.2142 .077J31 : 2.29151 537 207 1 572 776 116 391 13.51
75 81 192 .01372 2.3688 .03429 2.54589 1 035 569 1 035 569 157 278 • 6.58

N(45+)/N10+)= .18386 R(o)= 2.5,r , r(ljot) = .03606 p(75)= .17709 R(75)= p(75)+..5 Z 5ry.s o  y=0 •
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Table 3.4,5
I

Ratio of Life Expectancy at Various Ages: Males

A ge
(1)

ex /Sy_ Preston 
I42thod/r (2) ex l h  Preston 

Modified^ (3)
ex /level 15,
West-libdel^ (4)

Ratio
t5)-=(2̂

Ratio i

C6) = C3W'
5 =xCO•

*LO 55.33' . 56.294 - .974 .983
10 50.13 50.6 3 52., 162 -.961 .9 71
15 46.30 46.81 47.749 : • 9 70 .9 80
20 43.24 43.78 ,43.562 1 .9913. 1.005
25 40.14 40.70 39.616 ' l.OlV 1.027
30 36.16 36.74. 3̂5. 6 52 1.01,4 1.031
35 33.63 34.25 31.713 1.060 1.080
40 31.,52 32.19 2 7.844 1.132 1.156
4b 2 7.78 28.48 24.096 1.153 1.182
50 2 3.86 24.60 20.484 1.165 1.201
5 5 ,20.56 21.35 •17.095 ,. } ;• 1.203 1.249
60 17.46 18.34 13.935 1.2 53 11.316
65 14.35 ' 15.34 11.105 1.292 1.381
70 11.43 12.61 8.585 1.331 1.469
75 6.21" 6.56 6.409 .969

1

1.02 4
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Fig.3AI RATIO, LIFE EXPECTANCY USING CENSUS BASED METHOD TO LIFE EXPECTANCY 
WEST LEVEL 15, KENYA MALES : 1269-IS7'?
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Table 3.4.6 Ratio of Life Expectancy at Various Ages: 
(Females) * •

Age
(1)

e°:/By Preston 
Method7 (2)

e° /Ry =Preston; 
Modified Method7 

(3)
e°( level 15, 
West Model) 

(4)
Ratio
C5)= ^  vw= c1t)

■Ratio 
A*. (2)W- (-)

5 . 58.78

, * 
59.29 58.698 1.001 1.010

10 . 54.46»/ 54.9 8 54.596 .998 1.007
15 48.99 49.50 50.238 .975 .985
20 42.47 42.97 46.084 .922 .932
25 , 37.58 •' 38.07 . 42.096 . 893 .904

30 _ ' _ 34.90 35. 43 38.149 .915 ,.929
3 .id. 44 d4.'Ud 34.229 .977 ... .994
40 • 30.66 . 31.30 30.324 1.011 1.032
45 27.83 28. 51 26.429.i 1.053 1.079
50 23.63 24. 33 22.576 1.047 1.078
55 ) 20.33 21.10 18.901 1.076 1.116
60 i 17.75 18.61 15.404 1. 152 1.208
65 . / 14.61 15.58 12.241 1.194 1.273
70 • 12.33 13.51 9.391 1. 313 1. 439
75 6.23 6.58 6.960 .903 .945
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Fis.3.4.R RATIO, LIFE EXPECTANCY USING CENSUS-BASED METHOD TO LIFE EXPECTANCY, ' 
-WEST LEVEL 15, KENYA FEMALES 1969-1979.
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3.5 COMPARISON OF THE LIFE EXPECTANCY ESTIMATES

Iii Section 3.3, Model "West” level 15 set cf life 
expectancy values were used to study the internal consis- ■ 
tency of the life expectancy obtained using the incomplete:; 
death registration data Method, (Method II). In Section •; 
3.4. model "West" level .15 set of life expectancy values 
were also used to study the validity of the life expectancy 
estimated obtained using the Census based Method,/Methods* 
III (a) and (b)_7.

0- It was found in Section 3.3 that the life expec- ‘“ . , I
.tancy,,estimates obtained by Method II were affected by age j

!imisreporting. In Section 3.4, it was further found that j
apart from being affected by age 'misreporting, the life j

. ■ j
. expectancy estimates obtained by^Method III ■( Census' baseddc..• . .• I
Method) were affected by errors due to differential cover- 
age of the Censuses (1969-1979). •

In this Section, I would avow like to compare the r, 
life expectancy estimates due to Methods II and III r  (•> 
and (b) ~J with those values in-tlie 1979 Kenya Model life d 
tables to see how the estimates agree with each other.-, '•gv

• Table 3.5.1 and 3.5.2 shok .the life expectancy
m

estimates by: Methods- II and Mil - (a.and b), the Tcorrespondr- 
ing 1979 Kenya Nation life table life expectancy values I



and the ratios of the estimated values to the set pertain­
ing to 1979 Kenya National Model life tables for males and- 
females respectively.- Table 3.5.1 shows that for males, 
life expectancy estimates by Method II are relatively •- - 
higher than the 1979 Kenya Model life table values since ' 
the ratio is greater than unity at all ages. It is further 
observed-.-that between age 5 and 30, the ratios of the life'--
expectancy estimates due to Method II to the "Standard" .

1 • t

life expectancy values are .relatively higher compared'to the
\

ratios of the life expectancy estimates due to Method III (a- ' •' \
(a'and b) to the. set pertaining td-the 1979 Kenya National -' 
life tables, referred to a s the "Standard". Afterwards, the patteni

■■I--'

of the ratios changes. ^
Ratios of. the life expectancy estimates due to t 

Method III (a) to the set pertaining to the 1979 Kenya
f

National--life tables, and the ratios of the life expectancy' 
estimates due to. Method III (b) to: the Set Pertaining to - 
the 1979 -Kenya National Model '-life-'1 tables indicates that, x- 
Method III (b) estimates .are relatively higher compared 
to Method III (a) esximaces. Further it is observed that h 
both Methods' III (a) and (b̂ ) givetrelatively lower life 
expectancy estimates from age. 5 up: to age 30. From age :t ' : :  

,35 onwards (except at age 75), the. "Standard" values are 
relatively lower • than the estimated values. re­

considering deviations of-the ratios from unity, :



i t ,is observed that, the absolute deviations of the ratios, 
of the life expectancy estimates due to Method II to the 
"Standard" life table values for Kenya are smaller relative 
to the ratios of the life expectancy estimates due to Method 
III Ca) and (b) to the "Standard" •.life table values. Fur--, 
ther it is observed that for ages', less than 35 years,- 
Method III (b) gives better life expectancy estimates than.. 
Method III (a). Afterwards, Method III (a) gives life '1

tS . 1
expectancy estimates which agree relatively better with the 
"Standard" values to the estimates obtained by Method III 1 
(b). .

• _ v»
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For females, table 3.5.2 shows that unlike in the y
/ / .case fqr - males, the ratios of the.,,estimated life expectancy 

estimates due to Method II to thesset pertaining to the 
"Standard" life table are'greaterithah unity from age 30 -i?- 
onwards (except at age 75). Fromiage 5 up to age 35, the , 
ratios of .the life expectancy estimates due to. Method II -l' 
to the corresponding values in the "Standard" life table £

t .
rt noo  -1 o  ■*-» r* ^  "*“" ^ 3  1  ■? £ £  C X p  G C*L 3 J 1 ■■ ■

/ • —  .. _ ’■estimates obtained by Method III (a and b) to the "Standard" 
values. .'Afterwards-, the pattern changes. .Further it is 
observed? that for Method III (a and b), the ratios reveal .a 
that .from .age 5 up to age to, Method, III (b) gives life 
iexpectancy,- values •.■which -reiativelyy agree: better.'with>::ther..iy .- . 
"Standard"' values compared with the estimates due to 1



\l, •

Method III (a); Above age 40, Method III (a) gives better 
values compared to Method III (b) as deviations of the 
ratios from unity is small for the life expectancy esti­
mates due. to Method III (a) compared! to those obtained a 
by Method III (b).

- - 133 -

Pc* ^ *** - 2 ao _ ' i«icles, the ratios in table 3.5.2 sugges’
that the :life expectancy estimates due to Method II agree s 
relatively better with the "Standard*1 19 79 life expectancy-' 
values for females compared with the life expectancy values 
due to Method III (a) and (b). For this reason, and on

i
the assumption that the 1979 Kenya Model life tables are
accurate;':and correct, we can conclude that the mortality - 

//estimates, derived by Method II due to Bennett and Horiuchif 
are good! On the basis of this conclusion, we expect the > 
cause of . death life tables which will be derived from the ■-
results obtained by Method II by the single and multiple <■1
decrement .'methods in the next chapter to be i fairly good inv

\ • the cause of death analysis. ■;

//



Table 3.5.1 e(x) - x=o...... 75 Values as obtained by various
Methods (Males) ' ' •

kge
Group

Bennett & 
Koriuchi 
Method II

Prestcn 
Method 
III (a)

Hill & Hania; 
Modification 
of Preston 
Method 111(b)

Model life 
Table (197S 
(Observed)

IItOBS -ni(a) 
T 0BS

IIKb) 
T 033

0-4 56.96 52.6 1.083
/

\

5-9 58.76- 54.80 55.33 !' 57.6 1.020 ' .951 -.961
10-14 54.62 50.09 50.63 53.5 1.021 .936 •.946
15-1S 50.16 46.26 46.81 'f 49.1 1.022 .942 -.953I
20-24 .45.74 43.19 43.78 . 45.0 1.016 .960 Is 73

i
25-2S— •-— 41.-43 • 40.11 40.70 * 41.2 1.006 .974

1
•.988

On  ̂* • OLrô t . 3/.4x oo.xg 36.74 . 37.3 1. 003 .569 -1.5S5t»
35-39 33.49 33.63 34.25 33.3 ■1.006 1.010 1.029
40-44 ,29.66 • 31.521 32.19 t: 29.4 - 1.009 1.072' it 09 5i
45-49 25.97 27.78 28.48 '■ 25. 5 1.018 1.089 1.117

A

50-54 22.36 23.86 24.60 '.-4 21.7 1.030 1.100 ij.134i
55-59r 19. 13 20.56 21.35 ; 18.0 1.063 1.142 1.185! .
60-64 15.76 17.46 18.3U lu-6 1.079 1.196 i  256
65-69J 12.94. - 14.35 15.34 Vr 11.5 1.125 1.248 1.334j i
70-74 •,;9.86 11.43 12.61 t 8.8 . 1.12 1.299 i:433j-
75' + , 6. 80 6.21 6.56 J 6.7 1.015 .927 1.979

i-i.? ■
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Table 3.5.2 ,e(x) Values (x=0,5,10,.... 75) as Obtained by Various Methods of Constructing Life Tables
'(Females) , •

Age Group Bennett and 
Horiuchi 
Method XI

Preston 
Method 
- i n  '(a).

Hill & Hcnia 
Medifical ions 
of Pres ten 
Method i n  (b)

ModelLife 
Table <19^ 
Observed)

•' ri r obs III f OBS 
(a)

IIIfOBS
(b)

. 0-4 55.73 * 55.4** 1.006
• 5-9 • 59.43 58.78 59.21 60.2 .987 - .976 .985
10-14 55.66 54.46 54.91 55.9 .996 .974 .991
15-19 51.37 48.99 . 49.5C. 53.. 5 .997 .951 ; .961
20-24 47.17 ? 42.47

r • \ 
42.97 47.3 .997 .898 ..908

25-29 43.11 37.58 38.07 43.4 .993 .866 . .877
30-34 39.19 34.90 35.43 39.3 1.003 .888 : .902
35-39. 35.23 33.44 ' 34.03 35.2 1.001 .95 .967
40-44 31.42 30.66 31.30 31.1 1.010 .986 1.006
45-49 27.39 27.83 28.51 27.0 1.014 1.031 1.056
50-54 23.55 23.63 24.33 23.0 1.024 1.027 1.058
55-59 ;; 19.96 20.33f « 21.10 19.1 i - t : 1*045 , . : 1.064 ' :■ : 1.105
60—54 ' 16.10 " 17.75 18.61 15.5 - 1.039 1.145 1.201

‘ 65-59 13.08 14.61 15.58 12.1 1.081 1.207 1.288
70-74 9.56 • 12.33 13.51 9.2 1.039 " . 1. 340 . 1*468
75 l- 6.15 6.23 6.58 6.9 .891 . 903 .954
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CHAPTER IV

CAUSE OF DEATH ANALYSIS:

M . l '  INTRODUCTION

In Chapter III above, life tables were constructed' 
.in-which .mortality was treated as - a unitary force whose 
intensity was found to vary with >age and sex. However, -1 
on the other hand, mortality can be viewed not as a single' 
unitary force but as an agglomeration of semi-independent 
forces, each force being represented by death from a 
particular cause or group of causes. ;i

This has been accomplished in this chapter in
which life tables have been constructed by causes of death-
by using.the single and multiple decrement approaches
referred to as Method IV- (a and b) in Chapter II. In
order.to construct life tables by causes of death by ‘r
Method IV (a and b ) , the survival-probabilities and the
life table deaths obtained from the life tables constructed
by Method II are used as intermediate results. Estimation-.
of e(A)- (A = 75), the expectation'.of life at- the begin-

1 1■ning. of the open interval follows--the Bennett - Horiuchi -! 
.(1982) Method. - ■



Cause of death grouping in Kenya follows, the ih‘ter“ 
national Statistical Classification. The Causes are class~~ 
fied into sixteen groups. In this study, however*, r*a 
of death analysis, has'been limited;-to seven main group5 *
The groups are:

i) Infective and parasitic 
ii) Respiratory system diseases

iii) Circulatory system diseases •j ia v* :
iv) Accidents '■ - j • ." I, i , .

.1 v) Nervous system diseases ;
i vi) Digestive system diseases ■ ’ i!'
and vii) Blood diseases.

for eacti group of causes, death probabilities have oee^1 T 
computed-at each age by the single and multiple decrem^n"t ’ 
approaches.. Second, life tables have been constructed ^  ' 

each cause of death were eliminated at a.time by the: nr*-1'*' 
tiple decrement approach. The mortality estimates p r e ^ ent®^ 
in this Chapter should be taken as: only indicative and 
not definite. •

i  ■ !

4.2 AGS AND SEX DIFFERENTIALS?: IN MORTALITY BY CA U S ^ - --
■■ OF DEATH. 0, ... ■ -ill..

Table 4.1 and 4.2 show the cause of death nrc-" ?
■:babiliti.es.- if. mortality was -only- due; to" each?, of.--the - gr<^uPS;'' 
of causes outlined above for males and'females respect^ve^



c • .

under the single decrement approach. Similarly tables
4.3 and 4.4 show the cause of death probabilities .under 
the multiple decrement approach for males and females

t
respectively.,

By examining tables 4.1 to 4.4 it is observed 
that the ,single decrement approach gives higher death 
probabilities than the multiple decrement approach for 
each cause of death and at each age for both males and 
females. A display of the cause of death age specific 
death probabilities in figure 4.1-,;and 4.2 for males shows 
that the :pattern of the .single decrement approach death 
probabilities is similar to the pattern of the multiple

rr‘ /
decrement death probabilities. Figure. 4.3 and 4.4 show 
that' for females , the .patterns are. also • similar. From 
figures 4.1 to 4.4, we can therefore conclude that the 
chances of dying from a given cause of death at any age 
is invariant to the method of estimation (Single or 
multiple decrement approach) and that the only difference 
between the two sets of estimated"death probabilities 
,for a given sex is that the single decrement approach . 
estimates are higher than the' corresponding multiple dec­
rement .estimates. •'

• \ ‘

We now. look, at each caused of ‘ death 'and findings .

-  v '  '  ,  •

. -  1 4 5  -
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for each group of causes of death analysis are summarized 
below:

(i) Infective and Parasitic diseases: , , j
t ’ v

Both figure 4.1 and 4.2 show that-for. males,, 
chances of dyingfrom infective.and parasitic diseases 
are highest at age 0 (i.e., at the 0-4 years age group). ■

I, ■ • ■ tThen it declines rapidly at firstiand then‘Steadily till 
it is lowest at age 15 when it starts increasing with age.:'- i

\ 'It is the major cause of death below age 15 and at older t
. ■ * \  ^

ages (that is from age 55 onwards)." j • '

. As for males, figure 4.3 and 4.4 shows that for a
females che probability of dying from infectious and
parasitic diseases is highest at.age 0 (i.e.-, at the 0-4
years.ofl age). It then falls rapidly1 up to age 5 (i.e., :1.
in the 5t9 years age group) and'then falls steadily and r.
it is lowest at the 15-19 years age, group. After which
it starts rising with age. Unlike for males, it is further
observed"-that for females, Infective and Parasitic diseases
is/the major." cause of the death at all ages except, may bet- 
by error: in the data, at age group .40 - 45 years. --

From tables .4.5 and 4.6, which show the Sex Ratio w 
death probabilities from the various causes of death, it ,ci 
is observed that; Infective-- and - Parasitic diseases' as '- '- - an. 
group of causes of death is more prevalent among females



onwards, the risk is higher among males than it is among
females. ' . .

. *

(ii) Respiratory System diseases:

Resp—ratcry system diseases afxect soth males and 
females more at younger ages (0 to 4 years) than at old d 
ages. Under age 10 years, it is the second leading cause -'5- 
of death--for both, males and females. The chances of dying;'’ 
from respiratory system diseases have been found to be '• 
lowest at age 20 for males and at -'age 15 for females.

/  •
f f Table 4.5 and 4.6 shows that respiratory system

diseases as a cause of death is more prevalent among
females than it is among males atr-all ages below 25 years. ::
Thereafter, survival chances are1 more unfavourable for -•

• ,

males than for females. The sex ratios are'highest at* l
age group 5 5 - 5 9  years. It also-should be noted that
respiratory system diseases is the third major cause of -
' */ •

deaths at older ages (i.e. from age 60 years onwards) for ,0 
both males and females. ' ■ ---
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below ages 40 years than it is among males. From age 50

(iii) '' Circulatory System disease's .. ,V

Circulatory system diseases affect: both males and -r' 
females more at older ages than at:young ages. The mortality



T

patterns follow the ’J ’ shape for both males and females. 
It is the major cause of death for males between ages 45 
and 54 years. Thereafter it is the second major cause of 
death. •

/For females, it is the second major cause of deaths 
from age 30 onwards, and if is even observed'.that at age 
group 35 .to 40 years, it is the major cause .of death. We <
wouid however like to. note that this observation might be •• ■ i
due to some error in age reporting. i ;

Both table 4.5 and 4.6 show that the disease is ' • 
more prevalent among females than' in males at ages lower '■■■ 
than 30 years. At age group 35 to 40 years table 4.6 shows 
that the-sex ratio is unity. Meaning that at this age 
group, chances of dying from circulatory system diseases "• 
for males are equal to those for females. After age 40, -
the disease is seen to. be more prevalent among males. f

Unlike the three groups of causes of death • -•
analysed :above, the mortality pattern from accidents 
'for males is neither 'U* nor ’j 1 shaped. It is observed'
from figure 4.1 and 4,2 that while' the intensity of - ' •' - :
accidents as a cause of death is least at younger ages, U'
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it is the leading cause of death between ages 15 and 45 
years. The death probability starts rising rapidly from 
age 15 and reaches irs maximum at group 40 to 45 years. 
.Thereafter it starts declining slowly and then rising at 
age 70 years. Note that it is the third leading cause of 
death between age 45 and 60 years vamong males.

i Accidents as a cause of death seems to affec-t«
women less. It. should however be'.noted that between ages 
15 and 30 years, it is the second/leading cause of death 
among females. * r<

^lorxaix-cy Sex hallos for acciaenrs shows xhar 
/ /  •' • 

although females under 15 years of age are more, likely to
die drrom accidents, the risk is more u n f a v o u r a b l e  for
males from age 15. onwards. We also note that w i t h i n  this.
age range, accidents have the highest Sex ratio. Being
as high as 4.94 at age group 40 to 44. years under the
multiple decrement approach.

./ ■ ■ . , • ; ; ' ' '
The prevalence of accidents as a cause of death

for males above age 15 years coincides with the active
'years of life (. i.e. 15 to 65 years of ’age).

•V x .

(v) Nervous System diseases: j i ; :  .

The shape of the death probabilities from nervous



system diseases is ’j ’ for' males while it is. more ’U 1
shaped for females. Chances o f .dying from this group of
diseases is lowest at age group 20 to 25 years for males
and at age group .15 to 20 years for females. A For both
males and females nervous system diseases as a cause of
death is the fifth leading cause of death at age group 0

r  • . 1  
to '•+ years. . ;

* ' \'The mortality sex ratios show that below kge' 2 5 >:l
years, the cause is more prevalent among females than it t

■ '  * \  ;is among males. From there onwards survival probabilities- 
from nervous system diseases are less favourable for males---

C4A *

sideration, we note that it is the second least prevalent > 
cause of death for males, and it is the third least pre- ; 

valent cause of death for females;

(vi) Digestive System diseases-.- ^ ■

The single .decrement approach shows that for both v
males and females, the mortality pattern due to digestive’-:
system diseases is more fj' shaped. That is the .disease >/;-

%
. as a cause of death is more prevalent at old ages than --
/
at younger ages. Under the multiple decrement approach, r 

. ithe.^mprtaTity. pattern, is; more.'V? UJ  ̂shaped; for- ’females' while fe'1 
for males- it is still 1 j ,: shaped as was the case under u-



the single decrement approach. Table 4.5 and 4.6 show
that the Sex ratios for digestive system diseases are
less than, unity for ages under -30 years. For ages over
30 years, the sex ratios are greater than unity. That
means that digestive system diseases as a cause of death "
are more prevalent among females at ages, lower than 30
years. Afterwards the group as a-cause of death is more
prevalent among males than among females.

*

(vii) Blood diseases: ii; ' ' .
*

The. multiple decrement approach shows that for h 
loth.m^ips.anH .females, the disease is more prevalent at
younger ages (i.e. 0 to 4 years age group) than at old

"...?
ages- However, the single decrement approach shows tnat 
the disease affects both the- old and the-youth1 equally. . 
Thus one-thing is clear, the disease is more prevalent at '
the younger ages. In any case, the patterns nearly follow-'

/ „the 'U1 shape. •’

/ The : mortality sex ratio shows that the disease, is ':-
more prevalent among females to males at ages lower than 
55 years. - i
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. Among the causes, considetfted-*in this study, ;it i s - 
the fourth leading cause of death at ages 0 to 4 years '



icy —
_  v  •«

and the least cause of death from age 10 onwards. For 
females, it seems to exchange patterns, with nervous 
system diseases. •.>

7

i



Table 4.1: n-̂ x X 1000 Values for. Specific Causes
(Single Decrement) Males .

Age
Group

Infectives 
& Parasitic

Respiratory 
System Dis.

ILrculatory
System

Accidents Nervous Diges­
tive Blood

0-4 43.1 28.0 9.0 2.6 7.4 3.4 7.8
5-9 5.7 2.2 1.9 v T.5 1.3 <IIWCO• ))-: .97

i (1.0)
10-14 • 3.0 • 1.1 1.6 1.3 1.4 • 48(. 5) .4
15-19 2.4il .96(1,0) 1.8 2.7 .99(1.0) .88(1.(1) .68
20-24 2.7 .8(1.0) 1.6 6.5 . .85=.9 1.2 .5- (1.0)
25-29 3.3 •' 2.2#' 3.1 9.5 1.5 1.9 .61
30-34 - 5.2 2.6 3.7. 10.8 . 1.6 2.6 1.2
35-39"""" .~T."4 — _ 3.5 5.5 ; 11.9 .96 3.2 1.1

• U.C))

40-44 ; 9 .'5 4.6 7.0 • 12.3 2.1 4.3 1. 3,
45-49 11.5 5.0 13.4 v 11.2 2.3 5.2 .■1.8
50-54 17.5 6.8 19.2 i 11.4 3.7- 9.99 2.8(10.0 '
55-59 :24.4 7. 5 22.2 • 11.4 3.8 9.6 2.1
60-64 •35.0 19.5 34.9 '30.2 5.2 15.5 7.9
65-69 46.0. 16.9 37.8 ; ‘ 9.7 8.2 16.3 6.7
70-74■ / 58.1 31.1 55.8 i 14.7 11.8 13.9 7.3
75 + • •



9 SI

Table 4. 2: n̂ x X  1 0  For Special Causes o f  D e a t h  f o r  Females (Single .Decrement): ’ ' ‘

(Death Probabilities with A Specific Cause as the'Only Cause of Death) !

■ '■ ■ ■ » ' i

Age
Group

Infective & 
Parasitic

Respiratory 
System Dis-_ 
eases '"7

■ Circulatory; 
System Dis-; 
eases

Accidents Nervous
System
Diseases

Digestive: 
System 
Diseases -

Blood ' 
•Diseases

6-4 55.08 37.31 11.26 ; 3.51 8.19 4. 75 10.18
5-9 8.33 2.78 2.57 1.97 1.51 .76 l \33

10-14 : 3.24 .. 1. ;3 8 L ! 2.2 7 1. 3.8 1.49 .78 1.16
15-19 ‘ 3.05 1.33 2.29 2.62 1.24 1.19 1.19
20-24 4. 51 1. 89 2.56

«
3.29 1.65 1.34 1. 34

25-29 5.65 1.79 3.42 3,79 1.12 . 2.09 : 1.64
30-34 • 6.03 1.69 5.5 3.91 1.07 2.04..j 1. 42 „_
3 5-39 8.8-8 , 4.19 5. 75 ’ 3.87 2.2 2.51 1.15
40-44 6.27 3.33 6.6 4 3.08 • 1. 36 3.33 2.10
45-49 12.5i 4.04 ' .8.21 4.63 2.24 3.59 2.54
50-54 ’ 17.02 . . 4.9 7 ... .15.21 : 4.24 . 2.5 8 5.71 . . 2 .95.
55-59 19.9 3 4.34- 14..31 5.9 3 3.2 : 5.2 5- ■ - 1.83
60-64 33.21 17.02 33.49 6.45 6.45 12.03-. 5. 33
65-69 40.35 11.04 - 34.49 4.29 7:49 9.9 8 2.15.
70-74 
75 +

5 8.04 20.-86 v 48.30 5.87.
i

9.27 11.69 v 8. 78
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Table 4 .'3: n^y x 10^ Values for Particular Causes of Daath
(Multiple Decrement) Males i

ĝe
Sroup

Infec­
tive & 
Para­
sitic

Respir­
atory
System
Diseases

Circul- . 
tory 
System 
Diseases

Accidents Nervous
System

»

•\ Digestive 
System 
Diseases

Blood
Diseases

0—ij. l:l. 52 26.83. 8.54 . 2.45 7 •• ! 3.23 7.. 39
5-9 5.23 1.97 1.65 1.30 1.15, .53 .86
10-14 2,76 .96 1.38 1.11 1-2 * 42 .36
15-19 2.18 .86 1.58 2.37 .86 .176 .6
20-24 2.43 .77 1.34’ 5.62 • .73 • • 1.06 .45
25-29 2.89 1.89 '1 2-6 8.04 1.22 ■ 1.62 , .'51
30-34 ■ 4.45 2.19 : 3.06 . 8.99 1.35 2 :i4 •94
35-39 6.14- ' 2.86 4.41 9-62 .76 2.53 • 96
40-44 7.7 3.57 5,41 . 9.70 1.59 3.24 .96
45-49 8.87 3.68' 9.86 8.44 1.64 4.5' 1. 31
50-54 -12 .'73 4.72- 13.39 8.07 . 2.48 6.79 ' 1.38
55-59 16.5 4.8 14.36 7.4 ' 2.33 5.99 1.29
60-64 21.46' 11.16 20.39 . 5.9 2.86 8.68 4.31
65-69 24.7 8.35 ' 19.22 4.82 3.86 7.83 ' .3.13
70r74 26.33 12.73 23.95 6.04 4.57 5.52 2.3 '
75 + • ■ • • '• .

i



■ T a b le  4 .  4 : D e a t h  P r o b a b i l i t i e s  ( n ^ x  x  1 0 3 ) W i t h  A Specific Cause as, the Only, , 
Cause *of, Death~ for Females ( Multiple" Decrement) ' r-'■ \ j.,

Age
Group

Infective & 
Parasitic

Respiratory 
System Dis­
eases

Circulatory 
System Dis­
eases

Accidents
Nervous
System
Diseases

Digestive 
■ System 
Diseases

Blood
Diseases

0-4 52.58 35.29 10. 51 . 3.26 7.63 4.41 9.5
5-9 7.5 2.46 2.21 1.68 1. 30 .64 1.14

10-14 2.88 • 1.20 1.92 1.16 1.26 .66 .98
15-19 2.68; . !. 14 1.92 2.17 • 1.03 .99 .99
20-24 3.90 1.59 2.10 2.69: 1. 35 1.10 1.10
25-29 4.8 1.47 ’ 2.76 • • 3.03 > . . 89 1.6 6 ' 1. 32
30-34 5.02 1.36 4.33 3.05 .83 1.58 1.11
35-39 7.20 3.26 4.41 2.94 1.66 .. 1. 89 • '.87
40-44 4.95 2.52 4.9 4 2.26 1.00 2.43 1.54
45-49 9.55 2.95 5.90 3.28 . 1.58 2.53; 1; 79
50-54 12.45 3.44 10.45 . 2.85 1. 72 3. 82 1.97.
55-59 13.87 2.8 3 9.32 3. 76 ‘ 2 .01 3. 30 1.15
60-6 4 2!. 38 10.14 20.13 3 . 7 2 3.68 - 6.90 3.04
65-69 23.30 5.79 18.53 2.17 3.76 5.04 1.08
70-74. 29.33 9.38 ’ 22155 . 2.51 . 3.96 5.03 . 3.74
75 + . ■ * —  f.V ' 1 s"L_____l ~_l t " "T ~  "
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Table 4.5: Sex Ratios of Age Specific Death Probabilities (n'̂ > ,x 10^) For Various
Causes5. (Single Decrement) ! ' * ■" • - -; '••• *- .•-

Age
Group

Infective & 
Parasitic

Respiratory 
System-Dis­
eases

Circulatory 
System Dis­
eases

Accidents
Nervous
System
Diseases

Digestive 
.System 
Diseases

Blood-
Diseases

0-4.. -•.■782 .75°--; . 79 9 .741 .904 .716 •766
5-9 .6 84 - .791 .739 .761 . 861 . 789 .. ■ • ?29

10-14 .926 . 797 . 705 . 9.42 .940 .615 , .845
15-19 .7 87 . 722 .786 1.031 . 798 . 739 .5 71
20-24 ..599 .42 3 .625 1.9 76 ■ .515 .896 .373
25-29 .584 1 1/2 29 .906 2.507 1. 3 39 : .909 .372
30-34 . 862 1.538 .673 / 2.76-2 1.495 1.275 .845
35-39 .833 .835 .957 3.075 .436 1.275 .957
40-44 1.515 1. 381 1.054 3.994 1. 544 1.291 .619 •
45-49 .919 1.238 • 1.632 2.419 1.027 1.727 .709
50-54 1.028 1.36 8 1.262 2.689 1.434 1.750 .9 49 •
55-59 1.224 1. 728 1.551 1.922 1.188 1.829 1.148
60-64 .1.054 1.146 1.042. 1. 581 . 806 1.288 1.482
65-69 1.140 1.531 1.096 2. 261 1.095 .1.633 3.116
70-74 1.001 1.491 1.155 ' ."S 2.504 1.2 73 1 1 8 9  • , .831
75 + | •
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Table 4.6; Sex Ratios of Death Probabilities (5^x X 103) For Various Causes
CHultiole Decrement) ’ ”

Age
Group

Infective & 
Parasitic

Respiratory
SysteriPDis-
eases

Circulatory 
System Dis­
eases

Accidents
Nervous
System
Diseases

Digestive
System
Diseases

Blood
Diseases

0-4 •".790 ... .7.60 " . 813 .752 .917 . 732 .77 8
5-9 . . 697 ' . 801 .747 .774 . 88 5 . 828 . 754

10-14 .958 . 800 .719 .957 .952 .6 36 ..36 7 .
15-19 .813 . 754 . 823 1.09 2 . 835 . 768 .606
20-211 .62 3 . 4 84 ; .638- * 7 t. /. • * - | 2.089 .. i.’,5!*1 j .96 4 ; ... 409
25-29 .602 ... 1.2 86 .9 42 2.653 1.371 .976 .386
30-34 . 886 1.610 .707 2.948 1.627 1.354 ; -.84 7
35-39 .853 .877 . 1.000 3.272 .458 1.339 .9 89
40-44 1.556 1.417 1.095 4.292 1.59 1.333 62 3
45-49 .929 1.247 ' 1.671 2.573 ' 1.038 1. 779 .7 32
50-54 1.022 1. 372 1.281 2.832 1.442 . 1.777 .954
55-59 1.190 . * 1.696 1.541 . 1.9.6 8 1.159 ; 1.815 1.122
60-54 1.004 1.106 1.013 1.586 .777 1. 258 1. 418
65-69 1.060 1.442 1.037 2.221 1.02 7 V 1.554 2.89 8
70-74 ..89 8 1. 357 . 1.062 2.-406 . .1.154 - : .1.097. . -.749
75 + j ' '« ; .
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4.3 HYPOTHETICAL GAIN IN LIFE!EXPECTANCY BY CAUSE OF
DEATH ELIMINATION * ' ' • j

. . |
In Section 4.2 above, we nave seen how the various-:. j

causes of death affect human life" throughout the . life span.- 
In this Section, we go further tô i determine what would be |
the structure of mortality in Kenya if some causes of •*. ;
death were eliminated from our society . For this , we shall I
restrict,;ourselves to the multiple decrement life table ;
results since in reality no cause:--of death occurs completely .'* • . i
in isolation from other causes as:proposed in the single !

» * ■

decrement approach. In reality, most deaths result from ' ■

~  a r  chain - cnr-preceeding conditions.'
/ • ■

......................... 7

Life tables by the multiple decrement approach when 
various causes of death are eliminated-using the 19 79 re- : ■
gistered deaths are displayed in tables 4.7 to 4.20. Given 
in the last column in each table is the .gain in life ex- 1.... j
pectancy values. The gain in life expectancy values are I

_  • *1given by ex - ex where ex is the life expectancy at age s j
x/when cause i is eliminated from: the population as a cause 1

. : . . ; ' ■ • ■ I
of death and ev is the life expectancy at .age x with, all .t
causes of. death present. In this;, study, the ex (x = 0, "|
... 75) values used in computing ex - ex are obtained

.. .from table 3. 3.2 and 3.3..4 -for' males and' females.'respec-'.j • - .
tively as obtained by Method'll in Chapter III.
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A commonly used mortality index.which summarizes 
mortality experience of all ages but is independent of
the age structure is the life expectancy.at birth. But

* ■life expectancy at birth as determined by Method II whose 
results are used as intermediate values in the construc­
tion of life tables by cause of death in this Chapter is * 
said to be unreliable. For this reason, we therefore use
life expectancy at age 5 as a rough index of what would be « * ' ’
-the gain in life expectancy after elimination of the 
various causes of death. r

For males, the gain in life expectancy at age 5 
is 'highest •<5.74 years) when infective and parasitic 
diseases are eliminated as a cause of death. Infective 
and Farasitic diseases, are followed by Accidents (4. 86 
years), circulatory system disease's (4.36 years), diges­
tive system diseases (2.53 years) £'nervous system diseases 
(1.93 years) and lastly blood diseases (1.65 years).

.. For females, gain in life'expectancy at age 5 is 
highest (6.83) years if infective and parasitic diseases 
are eliminated. Followed by respiratory system diseases 
(5.10 years), circulatory system diseases (4.89 years), 
accidents .(3.27 years),, digestive ’system dis eases'-'( 2 v 7 8 -
years), blood diseases (2.50 years) "and- lastly, nervous''
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system diseases (2.35 years).
• •

The gain in life expectancy at age 5 shows that 
the order in gain of life-expectancy differs between males., 
and females thus revealing the differential intensity of 
each cause of death among, the sexes. Further the life 
expectancy at.age 5 values shows lhat except fcr accidents, 
and blood diseases, the gain in life expectancy is more i 
among females than it is among males. In general, it. can i 
be concluded that infective and parasitic diseases claim a. 

many lifes in Kenya as evidenced from its death probabilities 
and the gain in life expectancy when it is eliminated as
a cause of death. 11

.7

4.4 DISCUSSION ' 1 . .

- - In the construction of life tables by causes of
■death, we calculated the survival-; probability under cause .

pii as the only cause of death, n x as equal to

'  r \  /

pwhere n x is the survival probability when all- causes of. ,.± .
».ji/death are. present in the population, n x is .the age specific.

mortality. rate when all causes of/death are- eliminated 7 ;;V' •
.......  ■•.:except cause i : and n x is the age. specific mortality-r at e-;r-v:
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i

' ' pwhen all causes of death act on the population. ■ The n x 
values•used in the construction of life tables by causes 
of death are obtained from tables 3.3.2 and 3.3.4 in 
Chapter III;above. We note that in the estimation of

M-l n x
r pi r. x • r  "Mx

/ ■! • V ,H1 M ■ iWe need not correct n x and n x values for underregistra-
t ■

tion if fhe completeness of death'- registration do<bs not 
vary with age and cause of death.'-.. • i

2If we were however to follow Preston and Coale ' *•
■ c •(1982) suggestion, we could have first adjusted n*x for

. ’ punderregistration. They argue that if n x is the survi- > 
val probability calculated from incomplete death regist- 
ration data and C-is the completeness of death registration 
in the population, then .r-

P" n x Pn x ’/<£

p ;where n x is the adjusted survival probability i.e.; sur- -» 
vival probability if the completeness of death registra- - 
tion was 100 per cent.

* In this study however, und'er the single decrement. 
approach, we have simply used the >equation •' - 4' r ■.
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n

Mn x 
Mn x t

"to give a rough estimate of the survival probability if 
death was only due to cause i.

Under the* multiple, decrement approach we first 
start by calculating n x' (life table number of deaths due i 
to cause,i). We have •

di n x D1 n x
nDx

ndx

where n^x. is the life table number of deaths when all "causes
of death’are present., n^x is observed number of deaths due

pito all causes and n x is .the number of deaths due to cause .iV
■ 1 •;d1 piWe also note that in the estimation of n x hence n x we 

need not know the completeness, of death -registration; since 
correction of death registration will affect both n x and /-■ 
n^x equally and will cancel each' other out.

Hence‘if . there will be any difference between the 
pA 'n ;x estimates as obtained by the Preston and" Coale ,(19 82) Method 

single decrement approach and the-multiple decrement approach, 
the difference will not affect the age mortality patterns.?

Now for all causes of deatihwexceptlfoEaacciden'its, ith- a x  

it . has been found that the general age patterns v.



of mortality nearly conforms to the usual ’O' or 'j' shapes. 
Which means that the chances of survival under any given 
cause of' death are always low at the beginning and/or at - • 
the end of the life span, highest -at the eve \ of puberty -:-- 
and high and gradually descending during the long period 
of adulthood. . •

^Contrary to the. usual phenomenon that male, infant •-
i  ■ , i  ‘

and childhood mortality is high than female infant and
childhood mortality, the study has . found that-the i risk of*'
dying from any given cause of death is higher: for females
than for'males at the younger years of life. This holds '■
even when all causes of death are considered in the con- 

/ . 
struction of life tables as noted'-;in Chapter III Section
,3.3 where the eQ value for females is lower than the eQ
value for males as given in table;3.3.2 and 3.3.H. This
finding calls for an intensive investigation into the
possible;factors responsible for this departure from nor- i
mality.

./ . : ;• ' ■ , . ■: - :y
• The age and sex differentials in mortality as 

observed- can be attributed to the causative factors affec- v- 
-ting mortality throughout the life span. The causative 
factprs belong to two groups, though-by no means ̂ sharply 
demarcatecL One group can 'be referred to as environmental^*--



exogeneous or socio-economic factors, and the other as 
biological, endogeneous or developmental factors 1 In this 
study, we simply gave the two groups as environmental and v 
demographic factors as stated in the theoretical statement-. •

Differentials in mortality by sex can be explained’: 
by a continuous interplay between--these two groups of 
factors. ; In other words, a lowered mortality in one sex 
may be due to a ’genetic superiority* over the other sex, '• 
or result from less exposure to hazardous environmental -r' 
factors..: "The female sex . does appear to be geneti- -•
cally superior, or in other words* there is an innate y
frailty of the male". ̂  '■

* ...... / •

In the theoretical statement we formulated the 
following preliminary model, '

M = D + E + 0
T ,  ' ■

Where (E) is the environmental component of mortality (M)
(D) is the demographic component and (0) is the obstetri- v 
cal component considered separately at the early years of ̂
life. : ;

' *'
: One may assume that under-'usual conditions the (El­
and (.0) components - are the same for .both 'sexes. - On the 
other hand, as explained above, .the demographic component i'-'o



ror(biological) fox' males D(m ) is greater than. D(f)., that 
females. Accordingly, the mortality sex ratio (MSR) can 
be represented as follows:

' . MSR = M (m) = D (m) * E+0
M(f) D(f) + E+0 •

Based cnj.the fundamental assumptions, “ (m ) will be greater

than and MSR will be greater than unity. Furthermore,
it may be expected that whenever the environmental (E) and/, 
or the obstetrical components are'; small, the difference in • 
the demographic (biological) (D) .component will be more c. 
prevalent, hence the differentials by sex increase or vice;
versa. . .

' / '

: . We also note that since the obstetrical (0) compo-t 
nent was:introduced to carter'for mortality in earlier 
years, its importance in the caus'ation of mortality is -:u ■ 
expected; tb be more manifest earliest in life and dwindles: 
afterwards. Thus in latter years;, of life mortality is. : 
mainly affected by the environmental and demographic it
factors.

/ • .In our cause of death analysis, the sex differen-.!. .
tials observed are in line with the proposed model. "For 
'instance1,:' infective and parasitic, diseases'-and: respiratory, .1;''
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system diseases are evidently environmental in origin and 
affect both sexes. .Accordingly at ages below '40 for Infec­
tive-and Parasitic diseases and below age 30 for: respi-

t ’ratory system diseases where they-assume.great importance,, 
they overshadow any demographic (biological) difference, 
between the two sexes, and the MSR is less than unity. In 
older age's, on the other hand men ' are more exposed than 
women to these factors, hence the increase in the MSR (MSR 
becomes greater than Unity).

The less favourable male mortality from the group 
of accidents is definitely due to- the.greater exposure of 
man. W$ realise that in Kenya as in many other developing,

a / • ;
countries, usually man is the breadwinner and since acci- ■ 
dent' - prevention measures are not widely and effectively' 
implemented, it is natural to have a high MSR. The MSR is 
more:so expected to be higher in the active working age.
The sex mortality differential has been found to be high 
from age 15 onwards. Being highest at the HO to H5 years 
age group. ;

i v

In line with the proposed model, we now see how 
'even the_sex differentials in number of years gained by 
eliminating some causes-of death vcan .be explained.



17
 3

Table 4 .7 Life Table Eliminating Infective and Parasitic Diseases as A Cause of Death
' For the Total Hale Population in Kenya (Multiple Decrement) and The Corres­
ponding Gain in Life Expectancies r, .

Age
Group pi - n x Q1nxx ''d1" n x l i x L1 n x X .

•

• i i1 - ;e x x •
0-4 .93044 .06956 -6 956 • 100 000 482 610 6 483 852 64. 84 7. 88-
5-9 .99096 .00904 841 9 3 044 463 118 6 001 242 54.50 ' 5.74

10-14 . 9 9 3.2 5 , >00675 .622; >92 :203 , - 459 .460 ; 5 538 124: 60.06-•; 5.44" 1
15-19 .99089 .00911 834 91 581 455 820 5 078 664 55.46 5.3 .
20-24 .98771 .01229 1 124 "90 747 • 450 925 4 622 844 50.94 5.2
25-29 .97996 . 0 2 004 1 796 89 62 3 443 625 4 171 919 46.55 5.12 •
30-34 .97668 .02332 2 048 87 827 434 015 3 728 294 42.45 5.04 '
35-39 .9.72.90 .02710 2 325 85 779 423 083 3 294 279 3 8.40 4.91
40-44 .96629 .03371 2 813 83 454 410 238 2 871 196 34.40 4.74
45-49 .95936 .04064 3 277 80 641 395 013 2 460 958 30.52 4.5 5
50-54 .94214 .05786 4 476 77 364 375 630 2 065 945 26.70 4.34-
55-59 .94227 .05773 4 208 72 888 353 920 1 690 315 2 3.19 4.06
60-54 <• .90930. - .,09070 *’6-2-29 • 68 6 80 327 82 8 ' 1'336 395 ' 19.46 ’ 3.7 ‘ ■
65-69 .91091 .08909 5 564 62 451 .298 345 1 008.567 16.15 3.21

IO .88518 .11482 6 532 56 887 268 105 710 222 12.48 2.62
75 + 50 355 442 117. 442. 117 8.78 1.98 ;

3 1  j i
30 10/20 40 = .592 Corresponding e(75)’« 8.78
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- Table 4.8 Life Table Eliminating Respiratory System Diseases as A Cause, of Death .For the
For The Total Male Population in Kenya (Multiple Decrement) and The:,
Corresponding Gain in Life Expectancy at Each Age f:

Age
Group P1 n x Q1n x d1 n x l 1X A T1X e1X i 1—  e X X
0-4 .91575' .08425 8 42 5 . 100 000 478 938 6 151 763 61.52 4.56.
5-9 .98744 .012 56. 1 150 91 575 455 000 5 672 830 61.95. 3.19

10-14 .9,912.4 •....00876 .: i 792 ■i .90 425-; ,4505145. -5 -217; '8 30: • 57 i -70* 3.08 i I
15-19 .98931 .01069 958 89 633 445 770 4 767 685 53.19 3.03
20-24 .98557 .01443 1 2 80 88 6 75 440 175 4 321 915 48.74: 3.00
25-29 .97841 •..02159 1 887 87 395 432 258 3 - 881 740 44.42i 2.99
30-34 .97362 .02638 2 2 56 85 508 421 900 3 449 482 40. 34 2.9 3
35-39 .96846 .03154 2 626 83 252 409 695 3 02 7 582 36. 37 2.88.
40-44 .96045 .03955 3 189 80 626 395 158 2 617 887 32.47 2.81
45-49 .95163 .04837 3 746 77 437 377 820 2 222 729 2 8.70 2.73
50-54 .92952 .07048 5 194 73 691 355 470 1 844 909 25.04 • 2.6 8
55-59 .92338 .07662 5 248 68 497 329 365 1 489 439 21.74 2.61
60-64 • ;88795 • • .11205 i 7 087 ' 63 2 49.’;v 2-9 8 ■ 52 8 * 1 160 074 ■; 18.34 = 2 i 5 8 :
6 5-69 .87646 .12354 6 938 56 162 263 ’46 5 861 546 15.34 2.4

1o .84577 .15423 , 7 592 49 22.4 227 140 598 081 12.15 2 .:29
.75 + — 41 6 32" ' . ,370 9 41 .370 941 8.91 2.11 •

' H1 H1 ' .30a10/20a40 = . 564 Corresponding e(75) = 8̂ 9.1
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Table 4.9 Life Table Eliminating Circulatory System Diseases As A Cause of Death for
the Total Male Population (Multiple Decrement) and The Corresponding Gain
in Life Expectancy at Each Age

Age
Group .P1 n x Q1nxx '' d1 n x 1 i 

X
L1 n x T1

X
-le

X
i1 - «• •x x :

0-4 .89746. .10254 10 254 100 000 474 365 6 139 211 61. 39 4.43
, 5-9 -9.8687 j •;0131r3 I .1 178 J ,89 746 j 445 785 > 5 664 846 * 6 3.-12 1 : 4.36 j
10-14 .99155 .00845 748 8 8 56 8 440 970 5 219 061 58.93 4.31
15-19 .98992 .01008 8 85 87 820 436 888 4 778 091 54.41 4.25
20-24 .98593 .01407 1 223 86 935 431 618 4 341 203 49.94 4.2.
.25-29 .97884 .02116 . 1 8l4 85 712 424 025 3 909 585 45.61 4.18 .
30-34 .97418 .02583 2 167 83 89 8 414 073 3 485 560 41.55 4.14
35-39 .96978 .03022 2 470 81 731 402 480 3 071 487 37.58 4.09 -
40-44 .96210 .03790 3 004 79 261 388 795 2 669 007 33.67 4.01
45-49 .95880 .04120 3 142 76 257 373 430 2 280 212 29.90 3.93 •
50-54 .94040 .05960 4 358 73 115! 354 680 1 906 782 26.08 3.72
55-59 .93684 ; .06316 4 343 6 8 757 332 928 1 552: 102 2 2.57 ■ 3.44
60-64 .90316 .09684 6 238 64 -414] • 306 475 1 219 174 18.9 3 3.17
65-69 .89755 .10245 5*960 5 8 176’| 275 980 : 912 699 15.69 2.75 ■

-j 0 1 jr .87316 .12684 6 623 52 216j 244 523 636 719 12.19 2.33 •
75 + 45 593 392 196 392 196 8.64 1.84

ji
30a10/20

-ji
a40 = .627 1i Corresponding e(75) >  8. 64 ' V  ;

1
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Table 4.10 Life Table Eliminating Accidents As A Cause of Death For The Total Male
Population in Kenya (Multiple Decrement) And The Corresponding Gain In '
Life Expectancy At Each Age :

i

Age.
Group pin x O1 n 'x d 1 n x I 1X L1 n . x T1

X
i1

X
i1 - ex  _ X

0-4 .89137 .10863 10 863 100 000 472 843 6 143 6 81 61.44 4.48 ’
• 5"9 , .98640 ..*01360 . 1 .212 f 89 137 , 442 6 55, :§ 670 838 j 63.62, 4.86 .
10.14 .99120 .00880 774 87 925 437 690 5 22 8 183 59.46 4. 84 :
15-19 .99076 .00924 805 87 151 4 33 743 4 790 493 54.97 4. 81
20-24 .99077 .00923 79 7 86 346 429 738 4 356 750 50.46 4. 72
25-29 .98508 .01492 1 276 85 549 42 4 555 3 927 012 45.90 4.4 7"
30-34 ; .98116 .01884 1 588 84 273 417 395 3 502 457 41.56 4.15
35-39 .97620 .02380 1 968 82 6 85 408 505 3 08 5 062 37. 31 3. 82
40-44' .96779 .03221 2 600 80 717 39 7 085 2 676 557 33.16 3.50
45-49 .95781 ’ .04219 3 296 78 117 382 345 2 279 472 29.18 3.21
50-54 .93474 .06526 4 883 74 821 361 898 1 897 12 7 <25.36 3.00
55-59 .,9 2 835 .07165. : 5 011 .. 69 9 33 .. 337 16 3 i 1 535 2 29 ,21.95 2.82
60-64 .88307 .11693 7 592 • 64 92 7 305 655 1 198 066 18.4 5 2.69
65-69 .87313 .12687 > 7 274 5 i 3 35 268 490 892 411 15.56 2.62;
70-74 .83584 .16416 8 218 H 061 229 760 623 921 12.46 2.6 0
75 + . 41 843 394 161 394 161 ' 9.42 2.62

-51 51 ■

30a10/20a40 = .456 Corresponding e(75) * .942

/



17
7

Table 4.11 Life Table Eliminating Nervous System Diseases As A Cause of Death For
The Total Male Population in Kenya (Multiple Decrement) and The Corres­
ponding Gain in Life Expectancy at Each Age ; '

Age
Group P1n Q1nxx d1 n x l1

x n L1X T1X
-i
ex i1 e !X > :, X

0-4 .89592 .10408 10 408 100 000 47 3 9 80 5 911 503 59.12
. 7 ’ *. i 
•2.16 |

5-9 .98629 .01371 1 2 28 89 59 2 4 44 _890 5 .437 52 3 60.69 1.9 3 •
10-14’ .99133 : .00867 ! 766 ! 88 36 4’ 4 39 905 4 992 633 56.50 ? •* l - ; . 1 1.88 ]
15-19 .98909 .01091 956 87 59 8 4 35 600 4 552 •728 51.97 1.81 i
20-24 .98519 .01481 1 283 86 642 4 30 003 4 117 128 47.52 1 -73 :
25-29 .97717 .02283 1 949 85 359 421 92 3 3 687 125 43.20 1.77 ;
30-34 .97201 .02799 2 335 83 410 411 213 3 265 202 39.15 1.74
35-39 .96513 .03487 2 827 81 075 398 308 2 85 3 989 35.20 1.71
40-44 .95687 .0-4 313 3 375 *• 78 248 382 803 2 455 681 31. 38. 1.72
45-49 .94740 .05260 3 938 74 873 364 520 2 072 878 27.69 1.72
50^54 .92386 .07614 5 401 70 9 35 341 173 1 708 358 24.08 1.72
55-59 .91644 . .08356 5 476 65 534 313 980 .1 36 7 185 . ,20.86 - 1.. 73,:
60-64 . 86908 * .13092 7 86 3 601 058 280 6 33 1 05 3 205 17. 54 1.78
65-69 .859 32 .14068 7 343 5F 195 242 618 772 572 14.80 1.86
70-74 .81430 .18570 *~8 329 '44 852 203 438 529 954 11.82 1.96
75 t 36 523 326 516 326 516 8.94 2.14;

— i - i  '30^10/20^40 = *556 | Corresponding e(75) = 8.94
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Table 4. 12 ~Life Table Eliminating Digestive System Diseases As A Cause of Deattv.For 
The Total Male Population in Kenya (Multiple Decrement) and The Correspo­
nding Gain in Life Expectancy at Each Age . •

Age
Group -P1 n X Q1nxx d1 n x l 1X Ln

•i
'x T1X

-le . x. i1 ' -’ e X . .. : X

0-4 .89215 .10785 10 785 100 000 473 038 5 941 101 59.41 2.45
5-9 .98555 • .01445 1 2 89 89 215 442 .853 5 468 06 3 61.29 2.5 3

10-14 ‘ ,99041 ‘ .00959' '84 3 ' ' 87 9 261 4 37 52 3 ; 5 02 5 '210s 5 7.15 *■ : 2.53 ;
15-19 ,98892 .01108 965 87 083 433 00 3 4 5 87 6 87 52.68 2.52
20-24 ,98549 .01451 1 250 86 118 42 7 465 4 154 684 4 8.24 2.50
25-29 ,97751 .02249 . .1 909 84 86 8 419 568 3 727 219 43.92 2.49
30-34 .97281 .02719 2 256 82 959 409 155 3 307 651 38.87 ' 1.46
35-39 .96715 .03285 2 651 80 703 396 888 2 898 496 35.92 2.4 3
40-44 .95885 -.04115 3 212'- 78 052 382 2 30 2 501 608 32.05 2 .'39
45-49 .95115 .04885 3 656 74 840 365 060 2 119 378 2 8.32 2.35
50-54 .93005 .06995 4 979 71 184 343. 473 1 754 318 24.64 2.28
55-59 .92265 .07735 5 121 66 205 318 223 1 410 845 21. 31 2.18
60-64 .88044 .11956 7 30 3 61 084 2 87 16 3 ! 1 092 622 17.89 ' ■ 2.13
65-69 .87044 .12956 6 96 8 5j3 781 251 485 805 459 14.98 2.04

t"iof'- .82381 .17619 8 248 46 813 213 445 553 974 11.83 . 1.9 7
75 + ^8 565 340 529 340 529 8.83 2.03

jl jl
30a10/20 40 . = . 582 i Corresponding e ( 7 5 ) 8.8 3 .

<j
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Table 4.13 Life Table Eliminating Blood Diseases As A Cause of Death For The Total 
Male Population in Kenya (Multiple Decrement) and The Corresponding Gain 
in Life Expectancy at Each Age.

Age
Group

pX
n x.. - Qxnxx nd1x .... .. *

i
"x SE

i
‘x T1X exX i1 - e •X X

• 0-4 . 89631 . 10369 - 10 369 100 000 474 078 5 888 603 58.89, 1.93
5-9 ,98598 .01402 1 2 57 89 6 31 445 013 5 414 52 5 60.41 1,65

10-14 ,99039 .00961 849 88 374 439 74 8 ‘ 4 969 512 ;56.23 : 1.61
15-19 .98878 .01122 982 . 87 525 435 170 4 529 764 51. 75 1.59
20-24 ,98486 .01514 1 310 86 54 3 429 440 4 094 594 47.31 i. 57
2 5-29 .97631 .02369 2 019 85 233 421 118 3 665 154 43.00 1.5 7
30-34 .97146 .02854 2 375 83 214 410 133 3 244 036 38.98 1.57
35-39 .96515 .03485 2 817 80 839 39 7 15 3 2 833 903 35.06 1.57
40-44 .95595 .04405 3 437 '• 78 022 381 518 2 436 750 31.23 1.57
45-49 .94677 .05323 3 9 70 74 586 363 000 2 055 232 27.56 1. 59
50-54 .92268 .07-7 32 5 460 70 615 3 39 425 1 692 232 23.96 1.60
55-59 .91440 .08560 . 5 577 65 155 311 833 1 352 807 20.76 1.63
60-64 .87044 .12956 7 719 59 5 73 278 593 1 040 974 ! 17.47 1.71
65-69 . 857.05 .14295 7 413 51 859 . 240 763 '762 381 14. 70 1.76
70-74 ,80876 .19124 8 500 44 446 200 980 521 618 11. 74 i. 88
75 + 35 9 46 320 6 38 320 638 8.92 2 ;12

30^10/20^40 = *561 Corresponding e(75) = >.92
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Table 4.14 Life Table Eliminating Infective and Parasitic Diseases As A Cause of
Death for The Total Female Population in Kenya (Multiple Decrement) and
The Corresponding Gain in Life Expectancy at Each Age.

t. *
Age.
Group P1 n x Q1n^x d1 n x v -

X n
-i ,
Jx ' *x X

i ^ e  x : > • x
0-4 .9121 .0879 8 790 100 000 478 02 5 6 521 265 65.21 9.4 8
5-9 .98797 .01203 1 097 91 210 453 308 6 043 2 40 66.26 . '6.8 3

10-14 .99065 .00935 : 843 ' 90 113 '44 8 45 8 3 589 9 32 '62.03 6*. 37 ':
15-19 .98785 .01215 1 085 89 2 70 443 638 5 141 474 57. 59 6.2 2
20-2 4 .98504 ' .01496 1 319 88 185 437 628 4 697 836 53.27 6.-10
25-29 .98129 .01871 1 625 86 86 6 430 268 4 260 208 49.0.4 5.93

x-001O00 .98010’ .0199 1 696 85 241 421 965 3 829 940 44.9 3 5.74
35-39 .97635 .02365 1 976 83 54 5 412 785 3 407 975 40. 79 .5.56
40-44 .97629 .02371 1 934 • 81 569 403 010 2 995 190 36.72. 5.30
45-49 .97137 .02863 2 2 80 79 635 392 475 2 592 180 32.55 5.16
50-54 .95985 .04015 3 106 77 355 379 010- 2 199 705 2 8.44 4.89
55-59 .96424, .0,35 76 2 6 55 74 2 49 364 608 1 820 695 _ 24.52 4.56
60-64 .92085 .07915 5 667 71 594’ 343 803 1 456 087 •20.34 : " 4.24
65-69 .93314. .066-86 4 408 65 92 7 ... 318 615 1 112 284 16.87 3.79
70-74 .90445 .09555 1 5 878 61 519' ,292 900 79 3 669 12.90 3. 34
75 + • 55 6 41 300 . 769 500 769 9.00 2.85

-31 nl
30a10/20a40 = .857 Corresponding e(75) * 9.00
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Table *4.15 Life TabJe Eliminating Respiratory System Diseases As A Cause of PeaH:h for
The Total Female Population in Xenya (Multiple Decrement) and The Corres­
ponding Gain in Life Expectancy at Each Age il .

Age
Group P1 n x Q1n^x d1 n x .X L1 n x T1x e1 •••. x ' - eX ; X•i
0-4 .89736 .10264 10 264 100 000 474 340 6 264 576 62.65 6.92
5-9 .98315 % ,016 85 . 1 512 , 8 9 ,7 36 44 4 .900 , 5 790 2 36 . 64,5 3! ̂*» ; .. f / f

5,10 ;
10-14 .98904 .01096 967 88 224 438 703 5 345.336 60. 59 ,4.9 3
15-19 .98622 .01378 1 202 87 257 433 280 4 906 633 56.2 3, 4.86
20-24 .98186 .01814 1 561 86 055 "426 373 4 473 353 51.98; 4.81
25-̂ 29 ".97896 .02104 1 778 84 49 4 418 025 4 046 980 47.90 ,4. 79
30-34 .97784 .02216 1 833 82 716 408 998 3 628 955 43.87 4.68
35-39 .97268 .02732 2.210 80 383 398 890 3 219 957 39.81, 4.5 8
40-44 .97654 .•02 346 1 846 78 673' 388 750 2 821 067 35.86 ' 4.44
45-49 .96642 .03358 2 580 76 82 7 377 685 2 432 317 31.66 .4.27
50-5 4 .95295 .04705 3 493 74 247 36 2 503 2 054 632 1 27.67 4.12
55-59 . ..9 557 3 .04427 : 3.132 70 754 . 345- 940: . 1 6 92 129 : ,23.92 3.96
60-64 .91550 .08450 5 714 6'j 622 323 825 1 346 189 19.91 3.81
65-69 .91865 .08135 5 036 6]| 908 296 950 1 022 364 16.51 • 3.43
70-74 .89487 .10513 5 979 56 872 269 413 725 414 12;. 76 3.2
75 + 50 89 3 '456 001 456 001 8.96 2.81

• j i  -3 1 . • 1

30 10/20 40 = .864 [Corresponding e(75) « 8.96

1
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Table 4.16 Life Table Eliminating Circulatory System Diseases As A Cause of Death 
. For the Total Female Population in Kenya (Multiple Decrement) and

The Corresponding Gain in Life Expectancy at: Each Age. .

Age
Group P1 n x Q1 'n^x d1 n x ** *x > x 51 r e

X  X- :i , ■
0-4 ' .‘87003 .12997 • 12 997 100 000 467 508 6 063 3 30 60.63 :,4.90’
5-9 .98174 . 0 1 8 2 6 1 589 87 003 431 043 5 595 822 6 4.32 .4. 89

10-14 , ...9,8918 . ..01082 : • ?9 2 4 | • 85 .'414 i ,42 4 760> >5 -16 4 -779! -60.4 7 > ,4, ..81-
15-19 .98642 .01358 1 147 84 490 419 583 4 740 019 56.10 4.73
20-24 .98228 .01772 1 477 83 343 413 023 4 320 436 51.84 .4.6 7
25-29 .97800 .02200 1 801 81 866 404 828 3 907 413 47.73 4.62
30-34 .97831 .02169 1 737 80 06 5 395 983 3 502 585 43.75 ~4/56
35-39 .97179 .02821 2 210 7 8' 32 8 386 115 3 106 602 39.66 4.43
40-44 .97493 .02507 1 908 .76 118 375 820 2 720 487 35.74 4.32
4 5-49 .96523 .03477 2 580 74 210 364 600 2 344 667 31.60 4.21
50-54 .95495 .04505 3 227 71 630 350 083 1 980 067 ' 27.64 4.09
55-59 .95605 •.04395 3 006 68 403 334 500 1 629 984 2 3. 8 3 3.87
60-6U- .91357 * .08543 * '>■ 5 6 5 2 • 65 397 312 855 ' 1 295 484 : ;19.-81 ; .3.71
65-69 .92127 .07873 4 704 59 745 286 965 •982 629 16.45 3.37
70-74 .88550 .11450 » 6 302 55 041" 259 450 695 664 12.64 3.08
75 + 48 739 436 214 436 214 8.95 2.80

30^10/20^40 = - * 867 Corresponding e(75) « -8-.-95

\
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Table 4.17 Life Table Eliminating Accidents As A Cause of Death for The Total Female

Population in Kenya (Multiple Decrement) and The Corresponding Gain in
L i f e  E x p e c ta n c y at- Each Age :

Age
Group P1 n x Q1n d1 : n x 4 n^x T1X i1X

i1: e x- - X

0-4 . 86278 .13722 13 722 100 000 465 695 5 875 330 58.75
j ■
3.02

5-9 .98098 .01902 1 641 86 278 427 288 5 409 635 62.70 ;3.,2 7
10-14 .98820 .01180 ' ; 999 ‘ 84 637' 420 688 * 4 982 347' 58.87 • 3-21
15-19 .98661 .01339 1 120 83 638 415 390 4 561 659 54.54 3.17
20-24 .98283 .01717 1 417 82 518 409 048 4 146 269 50. 2 5 3.08
25-29 .97815 .02185 1 772 81 101 401 075 3 737 221 46.08 2.97
30-34 .97655 .02345 1 860 79 329 391 995 3 336 146 42.05 1786
35-39 .96965 .03035 2 351 • 7? 469 381 46 8 2 944 151 38.00 2.77
40-44 .97118 .02882 2 165. 75 118 370 178 2 562 683 34.12 ,2.70
45-49 .9612 2. .03878 2 829 72 953 357 693 2 192 505 30.05 2.66
50-54 .94364 .05636 3 9 52 70 124 340-740 1 834 812 26.17 2.62
55-59 .94671 .05329 3 526 66 172 322 045 : 1 494 072 22.5 8 2.62
60-64 .88529 .11471 7 186 62 6 46 295 265 1 172 027 ' 18.71 2.61
65-69 .88815 .11185 6 203 55' 460 261 793 876 762 15.81 . 2.73
70-74 .83556 .16444 " 8 100 ' 49'257 226 035 614 969 12.48 • 2.92
75 + 41 157 -.388 9 34 388 934 9.45 3.3

30^10/20^40 5 * 763 Corresponding e(75) *'9.45

\
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Table 4,. 18 Life Table Eliminating Nervous System Diseases As the Only Cause of Death 
For the Total Female Population in Kenya (Multiple Decrement) and the
Corresponding Gain in Life Expectancy at Each Age.

Age
Group P1 n x Q1nxx • ■ j V-. V ' L1 ' . n x TxX 4 x i1 - eX . X
0-4 .86715 .13285 13 285 100 000 466 788 5 824 052 58.24 2.51
5-9 .97755 .02245 .1 947 86 715 428 708 5 357 254 61.78 2.35

10-14 ; .98833 .. .01167,; . 9 89 : . ,84 76 8. 821 36 8.,. v 4 928 :556 . 5,8 ..14,. ,2.48 ,
15-1S .98527 .01473 1 234 ’ 83 779 415 810 . 4 507 188 53. 80 2.43
20-24 .9 8117 .01883 1 551 82 545 408 848 4 091 378 49.5 7 2.40
25-29 .97550 .02450 1 9 84 80 994 400 010 3 682 530 45.47 2.36
30-34 .97369 .02631 2 079 79 010 389 853 3 2 82 520 41. 55 2.36
35-39 .96782 .03218 2 476 76 931 378 465 2 892 66 7 37.60 2.37
40-44 .96926 .03074 2 289 74 455 36 6 553 2 514 202 33.77 2.35
45-49 .95850 • .04150 2 99 5*’ 72 166 353 343 2 147 649 29.76 2.37
50-54 .94129 .05871 4 061 69 171 335 703 1 794 306 25.94 2. 39
55-59 .94327 .05673 3 694 '65 110 . 316 315 1 458 603 22.40 2.44 ‘
60-64 .88299 . 11701; 7 186 61 416 • 289 115: ' 1 142 288 18.60 2.50 i
65-69 .88851 .11149 6 046 . I54 230 256 0 35 853 173 15.73 2.65
70-74 .83484 .16516 s 7 958 f»8 184 221 025 597 138 12.39 " 2.83
75 + ■ • iio 226 376 113 376 113 9.35 l3 ;. 20

-;i
30a10/20a40 " .791 1 Corresponding e( 75) = 9.35



Table 4.19 Life Table Eliminating Digest-j ve System Diseases As A Cause of Death for
The Total Female Population in Kenya (Multiple Decienent) and the^Corres­
ponding Gain in Life Expectancy at Each Age.

Age . 
Group P1 n x Q1l i  X

d1 n x x L1 n x T1x
' -ie

X
e1 - e

X  . X

0-4 .86393 .13607 13 607 100 000 465 983 5 840 311 58.40 2 '.67
5-9 .97981 .02019. 1744 8G 393 427 605 5 374 323 62.21 2.7 8

10-14 .98762 .01238 1 048 84 649 420 62 5 4 946 .723 58.44 2.7 8
15-19. .98519 .01481 1 2 38 83 601 414 910 4 526 098 54.14 •2.77
20-24 .98088 .01912 1 575 82 36 3 407 878 4 111 188 49.92 2.7 5
25-29 .97640 .02360 1 907 80 788 399 173 3 703 310 45.84 2.73
30-34 .97459 .02541 2 -004 78 881 389 395 3 304 137 41.89 2.70
35-39 .96809 .03191 2 45 3 76 877 378 253 2 914 742 37.91 2.68
40-44 .97115 .02885 2 147 74 424 366 753 2 536 489 34.08 2.66
45-49 .95986 .04014 2 901' 72 2 77 354 133 2 169 736 30.02 2.6 3 .
50-54 .94443 .05557 3 855 69 376 337 243 1 815 603 26.17 2.62
55-59 .94554 .05446 3 5 68 65 521 318 685 1 478 360 22.5 6 2.60
60-64. , .88906 ♦ 1109 4. 6.873 . ..61 953 2 9 2 ,583 1 159 .675 18 . 7.2 2.62 •
65-69 .89245 .10755 5 924 55 080 260.590 867 092 15.74 2.66
70-74 .84016 .15984 7 857 . 49 156 226 138 • 606 502 12.34 , 2̂. .7 8
75 + ' 41^95 380 364 380 364 9.21 3.06

30^10/20^40 = ,820 Corresponding e(75):« 9.21



Table 4.20 Life Tatile Eliminating Blood D iseases as A Cause of Death for the Total 
Female lopulation in Kenya (IluLtipie Decrement) and the Corresponding 
Gain in Life Expectancy at Each Age

Age
Group P1 n x Q1 " nxx . " " 1  -

t
i L1 /n x T1x ' i1X

-le -reX X
0-4 ' .'8 69 02 . .13098 ' 13 098 100 000 ’ 46 7 255 5 849 348 58.49 2.76
5-9 .98050 .01950 1 695 86 902 430 273 5 382 093 61.93 2.50

10-14 .98806 . C119 4 .• 1 017 85 207 42 3 493 4 951 820 58.12 2.46
15-19 .98530 .01470 1 238 84 190 417 855 4 528 327' 5 3.79 2.42
20-24 .98101 .01899 1 575 82 952 410 82 3 4 110 472 49.55 2.38
25-29 .97612 .02388 1 943 81 377 402 030 3 699 6 49 45.46 2.35
30-34 .97417 .02583 2 052 79 435 392 045 3 297 619 41. 51 2.32
35-39 .96700 .03300 2 554 77 383 3 80 530 2 905 574 37.55 2.32
40-44 .97012 .02988 2 236 74 829. 368 555 2 525 044 33.74 2.32
45-49 .95903 .04097 2 974 72 593 355 530 2 156 489 29.71 2.32
50-54 .94201 .05799 4 037 69 619 338 003 1 800 959 25.87 2.32
55-59 .94238 • .05762 3 779 65 582 318 463 1 462 956 22.31 2.35
6C-C4 .88271 .11729 ' 7 249 61 803 290 893 1 144 49 3: 18.52 2.42
65-69 .88439 .11561 6 307 54 •554 257 003 853 600 15.6 5 2.57
70-7 4 .83464 . .16536 » 7 9 78 48 247 221 290 596 597 12.37- 2.81
75 + 40 269 375 307 375 307 9.32 3.17

30^10/20^40 = *797 Corresponding e(75) =9.32
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CHAPTER V
i 'I-

CONCLUDING SUMMARY AND RECOMMENDATIONS:

5s1 INTRODUCTION

* The main objectives of this study -werd:
1) To estimate the completeness of death

registration in-Kenya in IS 79 relative to
„ the 1979 census population enumerated by

• \age and sex - using the Bennett-Borauchi •
" ; - methods . . . .  • '• i

2/) To construct life.tables for'Kenya in. 19-79 
using, the 1979 number of registered deaths 
by age and sex - using", the Bennett-Bcrimohi 
method of ocnstructing life -tables from 

-- incomplete•> death registratian data, .

To construct life tables for Kenya in 1979 
using--only the 1959 and 1979 csns-isas data 

.v •— by the Treston' Cfensu,’js —  based method:;

*93) To  Construct l i f e  o f Tva-jTTCPg:

1 - o f  death — usin g  th e  s in g le  and mudtipILe 

(decrement a m a ta d i..

’ : Tn order to accomplish ife-:abb\fer:mEitiohed‘c h ^
the study -was. divided into five chapters.. IhsrotfcEr 33ne rrreinly
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deals with the Problem Statement, Objectives, Theoretical 
Statement, hypotheses and the literature review. In 
Chapter Two, the methods of analysis $re mathematically 
derived and discussed. In Chapter Three, three of the four 
methods of analysis derived and discusbed in Chapter Two 
are applied to study the completeness of death registration 
in Kenya and to construct life tables „fcr Kenya in 1972 
using the number of registered deaths;, and using the. 1969
and 1979 censuses data respectively. •In Chapter Four, the 
single and multiple decrement approaches derived and dis­
cussed in Chapter II are applied to the mortality data in 
Kenya in 1979.. registered .by cause, age;, and sex. Finally in 
this Chanter,.-a summary of the major-findings is given-

' f .  •followed by revelation of the limitations of the various
methods of analysis.  ̂In the final section

r

of this chapter, recommendations for policy planners and for 
further research will be given.,

5.2 ’ CONCLUDING SUMMARY

•[ A study of the completeness of death registr-atiouv
has revealed that registration of deaths in Kenya is poor 
for both males- and . females , and that male deaths are 
reported relatively better to female deaths. The complete­
ness was only . 222 for makes .and ...12.7; for ,females in 1979. 
That is to say, out of all males deaths which occurred in
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1979 , only 22.2 per cent of the deaths were'currently re­
ported. Similarly, for females,, out of all'deaths which 
occurred in 19 79 only 12.7 per cent of the deaths were 
reported or registered. 'Ac--,. •

. A study 'of the life expectancy estimates for Kenya 
obtained by the Bennett-Horiuchi method and,the Preston
census-based method shows that the two* methods give esti-

* ; i
mates which appear acceptable as nearly all’of tl^em 'decline

\

with increase in age. A comparison of the two sets of life
■ " . . . ; . . * ' I ;
expectancy estimates due to the two methods reveals that 
below age 35 years for males and age 45 years for females., 
the life expectancy estimates due to the Eennett-HoriuchL 
method are systematically relatively higher than the corres­
ponding estimates due to the Preston census-based method.
And from age .35 years for males and age 45 years for females 
onwards, the pattern changes, i.e.; the life, expectancy 
estimates due.:to the Bennett-Horiuchi:’method become syste­
matically relatively lower than the corresponding estimates 
due to the Pr.eston census-based method'.■ • t7 ' ■* . v

Further, a comparison of the life'expectancy
i . . . . .

•/estimates due-.to the two methods of constructing life
■ tables , and -the corresponding, values in^the Kerrya National - ••

• . ... <**»• . 
;!Mo'del-;,,~; life tables 1979 ■■•ridveaied;-that̂ the|!trfe;'':expec'tancy'
estimates due.to the Bennett-Horiuchi method agree relatively
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• >

better with the corresponding Kenya National "Hodel” life 
table values than the corresponding life expectancy esti­
mates due to the Preston census-based method.

' t • ‘

On the basis of the foregoing ‘findings we conclude
that the Bennett-Horiuchi method of constructing life table
from incomplete aeaxh registration data gives beLier life
expectancy estimates relative to the Preston census-based 

*
method. •

On Cause of death analysis, the study has found 
that there exists age, sex and cause of death mortality 
differentials; with mortality estimates due to the single •. 
decrement approach being relatively higher than the.

I f  /

corresponding.multiple decrement estimates. And that for
a given cause,..of, death, the mortality'patterns due to the
two methods are similar. Further, for all groups of causes

•considered except accidents, the risknof dying is always « ‘
high at the beginning and at the end of the life span; 
lowest at puberty, and low with an upward slope during 
thfe long period of adulthood. For accidenxs the risk of 
dying is higher during the active years,of life.

i

During the early years of life, it is observed 
that the major causes of death for both males and females 
were Infective, - Parasitic and respiratory diseases.
Between ages 15 years and 45 years, the effect of accidents



as a cause of death becomes great. I" claimed a heavy toll 
of lives for males between the two ages.

In order to have a general picture of the cause 
of death structure by age and sex, the population can be 
sub-divided into three broad age groups.:
Under 15 years of age, 15 years to 4 5 years, and 45 years 
and over. For males below age 15, the leading causes of 
death are: Infective and Parasitic, respiratory and cir­
culatory system diseases. Between ages' 15 years, and 45 years> /
the' three leading causes: in order are: accidents, Infective
and Parasitic, and circulatory system ,-diseases . Thereafter., 
the leading causes are infective and parasitic, circulatory 
system diseases and respiratory system diseases.

Among;females, although the order is not clear 
below age 15, the three leading causes of death in order 
can be said ;to be Infective arid Parasitic, respiratory system 
diseases and circulatory system diseases. Between ages 15 
years and 45 years, the leading causes are infective, and 
parasitic, circulatory system diseases and accidents.
And thereafter, the leading causes arê  infective and para­
sitic, circulatory system diseases and respiratory system 
diseases. •

The mortality estimates further indicate excess
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female mortality over male mortality at the early years 
of life. This could be due to "in-born’.' biological (demog-

- ' * • "" rraphic) factors. y

On the basis of the foregoing findings, it is
concluded that as in many developing countries, the major •* \
causes of death i'n Kenya as revealed by the. 19 79 registered 
deaths data are basically environmental causes.

0 V  • \ ■ ', J- ■ ■ , ' '
5.3 LIMITATIONS OF THE METHODS OF ANALYSIS: ' ■'

Although the methods of analysis used.in this study 
have given reasonably good results, they h o w e v e r  have some 
limitations which we shall ' just outline at this 
stage, Method by Method.

i

Starting with Method I, Bennett-Horiuchi Method of
* . ;  I Jestimating the completeness of death registration, the 

limitations include_the following:

First, if the extent of migration is significanxly
large compared ,to the number of registered deaths the/ * . .t
estimated completeness tends to be biased upward in the 
presence of net''out-migration and downward by net, in-migration.
t • .

Second., the method is based on the assumption that 
.the ■ underregisfration,;p,f-r.deaths -iS;. independent, of- age,, at 
least for adults. However, the completeness may sometimes 
differ with age.



Finally., this method may be sensitive to the 
differential enumeration of the two successive censuses 
from which the annual age specific growth rates are cal­
culated. Relative underenumeration in first (Second) 
census would-raise (lower) age specific growth rates and 
thereby bias the estimated completeness, of death .regist-

- t

ration.

Of the above mentioned limitations, note that no' 
prior adjustment was made in this study for the substantial 
influx of Ugandans to Kenya during the Amin regime and/or 
during the 1979 liberation war in Uganda, and the believed 
differential-coverage of the 1969 and';1979, Censuses..

For the Bennett-Horiuchi Method ~o£~constructing- life 
tables from incomplete death registration data, .its main 
drawback is:

No estimate of the life expectancy at birth is
f»

made using this method since it is likely that deaths under 
age five are-recorded to a lesser extent than those above 
age five. Life'expectancy under age five should therefore 
be estimated'through some other method of estimating infant 
and childhood'mortality. .

For the Preston census-based method of construc­
ting life tables, its major drawbacks are:
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First, the mortality estimations obtained are 
sensitive to''differential degrees of coverage'obtained by 
two successive censuses.

Second, the estimations'are sensitive to inter- 
censal migration. • • .

? . . . ’ » / *
Finally, the mortality estimations obtained by

this method fail to represent effectively mortality, condi­
tions in the first five years of life. Therefore like the ' 
Bennett-Horiuchi Method of constructing life tables, for 
a complete representation of mortality conditions in 
developing countries (Kenya included) , it will^'also usually 
be necessary to.introduce additional information of child- 
hood mortality levels. •' y

t t .  ■ -

For the single and multiple decrement methods of 
cause of deaxh analysis, their main drawback is that,the 
methods use the mortality estimations due to the Bennett- 
Horiuchi method of constructing life tables' as intermediate 
results in making cause of death mortality estimations. 
Thus, errors in the estimations due to the Bennett-Horiuchi 
Method are likely to be transferred into the cause of 
death mortality estimations.

'. \
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5. 4 . : RECOMMENDATIONS
' • . \ •

5.4.1 .Re commendations for Policy Planners: . ,
I * ...On the basis of the above conclusions, the complete­
ness of death; registration is poor and for the few deaths 
registered, cause of death data is not readily avaiiabie<>
For instance this study has only analysed the 1979 Regist­
ered deaths , -but it is for years since these deaths Were 
registered and yet, they could not be 'obtained easily. j-j- 
took the researcher over, eight months \?to get the daRa . jr 

is therefore recommended that the authorities conceR^^ •
0 i-

with the registration of deaths should urge' the staff af
health Centers and hospitals where some deaths occu^ -j-q

/ .
step uj£ efforts in reporting the deaths completely 
accurately. Also, Chiefs and their Assistants whos^ assis-

r

tance the government has sought'in the';‘registration Qf ,
vital events should be taught and be informed of th^ fmpor-•
tance of the exercise and be asked to register all' deaths 
completely and accurately (that is by cause, age, s^x ancj 
other related characteristics). Since- it is however a

•t '' ..bit hard for a layman to know the cause of death pr^cfseiys 
it is suggested that before .any. burial^ceremony tak^s place, 
•every death : , . should undergo a Postmoterm to ascertain
t
the cause of death. ‘

The available cause of death data though po0r;has
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revealed thar, although there has been substantial morta­
lity declines in Kenya over the recent past;, which have 
been attributed due to socio-economic development and 
technological' advances in the prevention and\ control of 
diseases, and' the growth and expansion of public health
and, medical services, many groups of causes of death that 

, ' . / 
still take a heavy roll of lives comprise diseases that
can be treated easily if curative services were readily

** ■ ; i • .available to the households; a range of the diseases common
to the population could be prevented through{immunization. 
It is against this background that the study recommends 
that immunization should be brought to:the households. 
Further, since many infections and parasitic diseases can 
'be directly or indirectly associated with malnutrition, in 
particular among children, effective suppression is not 
amenable to the medical solution alone. It is therefore 
recommended that household living standards,•should be 
improved and better education concerning hygiene and nutri­
tion be provided; more particularly to mothers. . i

/. Finally,- strict laws to prevent accidents should' t *
be- formulated and implemented to arrest the rising number 
of deaths due to accidents during the active years of one’s 
life span.
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5.4.2 Recommendations for Further Research:
* #  •

This study has confirmed that the major causes of
death in Kenya are environmental in origin; there is there
fore need for studies to determine re'gional differences
in prevalence of causes of death since Kenya.is ecologi-
cally and climatically a diverse country. This will
particularly help Health Planners in the distribution of.
the sca'tce medical facilities and services.

Further, the cause of death categories employed'
*

in .this st.udy are too broad to provide an adequate basis 
for.-formul *t:ing'.a concrete public health policy in regard 
to specific diseases, it is there fore-’recommended that 
studies should be carried out to determine which diseases 
among the leading- groups of causes of'-death are most •

' • Iprevalent in' Kenya and by region.
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APPENDIX OF TABLES
Table A.1 (i)
The ratio, 30dT0/20d[,0, and corresponding e('x) values

(x=75 ,. .. ,95) associated with many levels of ..mortality in 
the Coale-Demeny West model life tables, males and females.

.. MALES '

Level Ratio..- e ( 7 5) (D rs C
O O . / n  f  > ' 

C V O O / e( 30) e(95)
3 1.161 6.05 4.55

i  '•
3. 35 \ 2.41 1. 71

4 • 1.094 6.31 4.75 3. 49 ; i . :5 1 
2'. 60

1. 77
5 ' 1.034 6.57 4.9 5 3.6 3 1. 83
6 .9 80 6. 82 5.14. 3.77 . \ 2 \70 1.90
7 .9 30 7,06 5.32 3.90 2.79 1.95
8 .885 7.29 5.49 4.03 ’! 2. 87 • 2.01
9 .842 7.52 5.67 4.15 2.9 6 2.07

10 /. 302 7.74 5.83 4.27 3.04 2.12
• 11 • / .76,3 7.96. 5.99 4. 38 3.12 2.18

12 .725 8! 17 6.15 4. 50 ' 3.20 2.2 300H .689- - 8.38 • 6.30 4.61 3.28 2.28
14 .648 8.55 '6.43 4.70 , 3. 34' 2.32
15 . 609 . 8.71 6.55 4.79 . 3.40 2.36
16 .570 8.8 8 6.68 4.88 3.47 2.40
17 .530 9.06 • 6.81 4.9 8 3.53 2.45
18 .490 ■ 9.26 6.95 5.09 3.61 ' 2.50
19 .447 9.46 7.11 5.20 3.68 %  55
2,6 .401 . 9.67 7.26 5.31 3. 77 2.60
21 .352 9 .90 7.43 5.44 3-. 8 5 2.66
22 . 305 10.2 5 7.70 5.63 3.99 2.75
: 23 . 255 10. 70 8.03 5.88 4. 16 2.86
24 • .202 11. 28 8.48 6.21 4.40 3.02
25 .147 12.06 9.08 6.66 4.71 3.2 3
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Table A.l (i.i ) FEMALES

Level Ratio .e(75) e( 80) e( 85) e(90) e(95) ,
2 1 1.461 6.15 >• ’ f
3 1.376 6.45 - '4.88 ■ 3.57 2.54 1.78
4 1.300 6.75 5.11 f-' 3.73 2.6 5 1.86 '

' 5 1.2-33 7.05 5.33 / 3. 89 2.76 1.9 3 '
6 1.171 7. 34' 5.5.4 ■' 4.04 2.87 1.99
. 7 1.115 7.62 5.75 : 4.19 2.9 7 2.06
8 1.062 7. 89 5.95 ;t 4. 33 3.07 2.12
9 1.012 8.16 6.14 *1 4.47 . 3.16 2.19

10 .96-4 8.42 6.33 V * 4.61 3.26 2.2 5 ;
11 .918 8.6 7 6.52 4.74 3. 35 2.31
12 .372 8.92 6.70 -I 4. 88 3. 44 2.37 '
12 .827 3 • 17 6.88 5 .00 3.53 2.4.3, '//.. .
14 / -7 87 9 . 3 7 7.02 r 5.11 3.60 2.47 '
15 / .729 9.56 7.16 5.21 3.67 2.52
,16 /-■ .673 .9.77 7. 32 5.33 3.75 2.57
17 '. 617 9.99 7.48 5.44 3. 83 2.6 3
18 . 660 . 10.2 3 7.65 i 5,57 3.92 2.68
19 .501 10.48 7.8 3 " 5.70 4.01 2*. 74
20 .488 10.73 8.01 5.84 4.11 2.80 •
21 . 365 11.01 8.22 r 5.99 . 4.21 2.87
22 .... .298 11.44 8.54 6.2 2 4.38 2.98 '
23 .2.35 11.97.: 8.94 ' 6.62 4.69 3.12
24 .175 12.65 9.46 ' 6.91 4.86 3.10
,25 .117 13.52 ' 10.17 -1 ■ 7.45 5.2 4 3.84 -

Source: Bennett N.G. and S. Horiuchi^ 1982 op. cit., pp 11. ■

i



Rate over Age 10 and the Ratio of the population over age
45 to the population over age 10. •’

,  '\
Estimating equation: . \

Table A.2 Coefficients for Estimating p(A) from the Growth

p ( A) 
•

= a(A)+b(A)r(104) + CCA)fn/TNC45+)/
N(10 + )7» • *

(1) (2) C 3) /  •; < „
Age a(A) bCA) 1 CCA)

45 .229 20.43
\\

. ■ i .258 • • • s
50 .'205 18.2 8 .2 35
55 .179 16.02 .207
60 .150 13.66 .176
65/ . 119 11.22 .141
70 .086 8. 77 . .102

75 .053 • 6.40 .06 3

o00 .025 4. 30 .029
85 • .006 2.68 .006

Soirrce: Hill, K and H. Zlotnik, 1982 op . cit. pp'. 5
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Table A. 3 Coefficients for .Estimating Z(A) from the
Ratio of Deaths 45+ to Deaths 10+ and the Population■
Growth Rate.

i1 2 3 4 ... ..5
Regional Family A a(A) b(A j C( A)

.West 45 ' -13.43
•

181.4 17.57
50 -12.49 163.6 - 15.49

#• 55 -11.24 . 143.7 13.34
60 - 9.50 121.2 11.07
65 - 7.21 96.1 8.67 •
70 ’ - 4.48 69.2 6.23

------— _  •••- -75 - 1.64 42.9;; 3.91

- .-/: ■ 80 - .72 20.5 1.98
85 2.03 5.S .70
i .....-  —  ............ ............... . . .  . .

Source: Hill, K and H. Zlotnik, 1982 op. cit. pp 21.



2 .

3.

4.

5.

-6-.-

7.

8.,
/•;

■ • f. .

>

9.

10.

1.

- 203. -

BIBLIOGRAPHY:

Benjamin, B and H.W. Haycocks: The Analysis of Mcrta-
' lity and other Actuarial Statistics, 1970.

Bennettj.N.G. and S. Horiuchi "Estimating the Complete­
ness of Death Registration in a Closed Popul­
ation". Population Index 47(2): 1981 207-21

Benn.ett, N.G. and S. Horiuchi: Life table construction
.from Incomplete Death Registration Data, 1382. 
-Mimeo Unpublished. i •

Blacker, J. Report on the Analysis of the Kenya National 
Demographic Survey, 1979, Mimeo Unpublished.

Bonte, J.' Patterns of Mortality and Morbidity. In
Health and Diseases in Kenya. Edited by Vogel, 
C.L. et .al 1974 (East Africa Literature Bureau, 

. . Nairobi). ••
—Scurgccic-^Pi-chat,■ J. Future Outlook for Mortality

-^Decline in the World. In Population, Bulletin 
" of the United Nations ST/ESA/SER. N/ll New York .

_ " 1978. ’
✓Brass, William Methods for estimating Fertility and 

’"Mortality from limited and -Defective Para:
Based on Seminars Held 16-24 September 1971 
at the Centro Latmoamericano de Demograf-ia 
(CELADE) San Jose, Costa -Rica. Chapel Hill, 
N.C. University of North .'Carolina, Intema- 

' ' 'tional Program of Laboratories for Population 
fStatistics, xii, 1975. ; \

Coale, A;J. "Estimates of Various Demographic Measures 
. through the Quasi-Stable ;<Age Distributions11, 

.'■■•in Milbank Memorial Fund;1 Emerging Techniques 
in Population Research, Proceedings of the 
.1962 Annual Conference of- the Milbank Memorial 
"Fund. Milbank Memorial Fund; 196 3. ' \ - k

Coale, A.-J . and P. Demeny Regional! Model Life -tables 
and Stable Populations: Princeton University 
Press. 1966. . ■■■; ....

Coale, • Avd:' and P. Demeny Regional Model Life Tables ; 
/.and Stable Populations. '-New York, Academic 
Press 19 8 3. (2nd edition)'."'



-  \ 2 0 4

11. Condorcet (1793) Outlines of a Historical view of
the'progress of*the Human mind. ;Published 
in 1933 by Bovit et cie (Paris).

12. Dublin, L.I. Lotka, J.A. and M. Spiegelman. Lengoh
of Life-(rev. ed.). New York, Ronald Press, 
1949.

13. Graunt, J. Natural and Political Observation.made
upon bills of mortality, London (1962), Re­
printed- by John Hopkins Press Baltimore,
19 39.. i

14. Grounds^ J.G. "Child Mortality Under Six Years of
'Age in Government Hospitals in Kenya" East/' 
African Medical Journal 41: 1964.I#

15. Hammoud,- I.S. "Sex Differentials in Mortality with
Special reference to the Arab Countries", 
in Mortality Differentials in Some African - 
and Asian Countries. Cairo Demographic 
Center. ''Research Monograph Series - No.8 
Cairo 1982.

T6'. “̂ e h i n , R.A." Population, Development and Economic
• Planning for Provincial Planner's Seminars.

—  Population Studies and Research Insrirure,
University of Nairobi. Unpublished Work.

17. Henin, R.A. and S.H. Mott. Recent.Demographic Trends
in Kenya and their implications for economic 
and Social Development. Ministry of Economic 
.Planning 1979. Unpublished Work.'1 ■ v ■ -'i

18. . Hill Ken and Hania Zlotnik. The. Application of Indirect
Methods for Mortality Estimation. The 1982 
meeting of the population association of America 
San-Diego California. Mimeo Unpublished.

19. Hooker, F.P. and Longley-Cron. Life and Other Conti- 
gencies. 1957.

20. Horiuchi, S. and A.J. Coale. "A Simple Equation of 
- Estimating the Expectation of Life at Old Ages".

•Population Studies (London) 36(2) pp 317-326.
21. John, G. Accomparative Analysis^of Cause of Death for 

Selected Countries . Paper presented to the 
' Regional Institute for'Population Studies 
University of Ghana, 1973-1974 Academic Year.



- 20.5

22. International Encylopedia of Social Sciences Volume •
5 and 6 Reprint edition, The Macmillan company 
and the Free Press, New York, 1972.

23. . International Ency-lopedia of Social ■ Sciences Volumes
11 and 12 Reprint Edition, The Macmillan 

• Company and the Free Press ,'New’York, 19 72.
24. Kenya. Central Bureau of Statistics. The 1962 Popul­

ation Census. Vol. Ill African Population, 
Ministry of Finance and Planning Nairobi 19 66. .

25. Kenya- -The 1969 Population Census, Vol. IV Analytical •>
,:Report. Ministry of Finance and Planning, H
Nairobi.•• • 0

• . 26. Kenya. .-.Registrar General’s Annual Report 1977. /
• 27. Kenya.'.’ Ministry of Health-in Patient Report 1977.

28. Kenya. 'Central Bureau of Statistics. The 1979 Popul- t
.ation Census Vol. 1 Ministry of Economic Plan- ■“ 

' /ning and Development 1981.
29. Kchyq. 'Central Bureau of Statistics. Campedium to .. ~

/ /  \ //ol.l 1979 Population Census. Ministry of
A  Economic Planning and Development 19 81. .'.v

30. / Keyfitz, N. Introduction to the .Mathematics of Popul-
: V ation with revisions. Addisons. - Wesley Pub- o

lishing Company. 1968.
31. Keyfitz, N. Applied Mathematical Demography, John 1-

"• . Willey and Sons, 19 77. V
'32. Kitagawa, E.M. and P.M. Hauser. r-Education Differentials - 

" in Mortality by Cause of Death: United States,
.. 1960, in Demography Vol. .5 1968. . .

33. Lotka,. A.J. "Studies on the Mode.of Growth of Material
Aggregates". American Journal of Science Vol. ± 
24, Number 141, 1907.

• 34. Manton , .G. K. ; H.D. Tolley and S. S. Poss. Life Table l. 
: - Techniques for Multiple-‘ Cause Mortality.

,iDemography Vol. 13 Number 4, Nov. 19 76. r
.. ; 35..;! M a n t o n G .  K.- and ,E. Stallard:• • Temporal:;Trends; ;irv ;U.S' ■

' V ■; :.r ; - . M u l t i p l e  Cause of Death Mortality Data: 19 66 -
• _ to 1977. Demography Vol..19, Number 4, Nov.

1982. ‘ '



-• 206 \.

36. Mott, L.F. Infant Mortality in Kenya: Evidence from
the Kenya Fertility Survey. Population Studies 
and Research Institute, University of Nairobi 
Dec. 1979. Mince. .

37. Preston, S.H.; N. Keyfitz and R. Shoen. Causes of
• Death: Life Tables for National Populations:

■ New York Seminar Press 1972. •
38. Preston, S.H. Mortality Patterns in National Popul­

ations: With Special reference to recorded  ̂
causes of death 1976.

39. Preston,- S.H.; A.J. Coale, j M. Weinstein, and T.J.
Trussell. Estimating the Completeness of 

* reporting of Adult deaths in Populations that
. are approximately stable Population Index 46(2). 
1980.

40. PrestonS.H. A Census - based Method for Estimating
Mortality that does not require the assumption 
of stability or the use of the Model Life 
Tables. 1981. Mimeo Unpublished.

41. Prdston, S.H. and N.G. Bennett (1982) "A Census-based
j /  / Method for Estimating Adult Mortality". Res- 

/ /  ' earch Report No. 81-116, Population Studies 
/' Center, University of Michigan. Population

/ Studies, forthcoming.
42. Preston, S.H. and A.J. Coale (1982). Age Structure,

growth, attrition and accession: A new synthesis 
Population Index 48(2) 217-59 Summer 1982. •

43. Sharp, F.R. and A.J. Lotka "A Problem in Age Distrib­
ution" , Philoso£hical_J^ Vol. 21, 1911.

44. Shryock, H.S.; and S.H. Siegel and Associates: The;
■ Methods and Materials of Demography. Vol. 2

/ . Third Printing (rev.) US Government Printing
Office, Washington, D.C. 1975.

45. Thomlinson, R. Population Dynamics. Causes and Con-
• ■_ sequences of World Demographic Changes. 1965.
46. United Nations: Principles for a vital statistics

system, .Statistical Papers Series. No. 19 
August 1953. .



-'207 -

47. United Nations: World Population Trends and Policies.
1977 Monitoring. Report Vol. 1 ST/ESA/SER.A/62, 
New York, 1979. ’

48. United Nations: World Population Trends and Policies. v
1979 Monitoring Report Vol. 1 ST/ESA/SER.A/70, ' 5 

■ New York 1980. ‘lc-

49. United Nations:. World Population Prospects as Assessed
in 1980.. ST/ESA/SER.A/78,- New York, 1981.

. i
50. World Bank. Health Sector Working Paper, March 19,75. .

51. WHO Official Records of the World Health Organiz­
ation. No. 28,- Third World Health Assembly, 
Geneva 1950.

52. - Wyllie, - j. "Sex .differences in Infant Mortality"
. . Canadian’ Public Health Journal, 19 3 3.. '

7

• / : >

I ••


