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ABSTRACT?
~As in most develoPihg'countries, mortality data
in Kenya hasvoften been said to be inaccurate and incom-.

plete. The system of registraticn of vital zwvents, 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 =

Leen learned througn the wiadespread adeption cf indirect -

methods of estimating demographic' parameters from limited.

L]

data.

+«In this studx, fQuf "Indirect" methods of mor-
tality eefimation heve been derived, discussed and
. applied ﬁo-the mortality,data'iﬁ‘Kenya in order to esti~
mate t?é}ievel cf mortality whieh;prevailed in the
coun?%& in 1979. Three of the four methods of analysis
namely:

i) The Bennett- HOPlUChl Method of estlmatlng ‘the

.

completeness of death reglstratlon,

II) The Bennett-Horiuchi Method of_conétructing

/ . life tables from incomplete death registratiocn i

~data; . L

]
i

and ITI) The Preston Cenus-based Method of cowstructiﬂgﬁ

n

- life tables ‘are generallzatlons of the' stable populatlon theony, and“7>

~~~~~~~

o unllke the prev10us 1nd1rect methods which ‘used 'a cons-

tant populatlon growth rate in the estimation of mortael

e

ty
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the three methods use age specific population growth
rates.’

A study of the completeness of death‘reglstratlon
in Kenya in 1979 relative to the 1979 Populatlon eensus
enumerated by age and sex has indicated that the completef
Hess was poor..,it has been estimated to‘ha?e been equal |

to 22.2 percent for males and 12.7 per.Cen%ffor females;

e | §“
A study of the 1ife expectancy estlmates:obtained.
by the two 1nd1rect methods of constwuctlng llFe tables

has revealed that below age 35 for males and age 45 for
females,ifhe life expectancy estimates due to tme Bennett:
Horiuchi_method'are systemafical;y relatively higher fhan;v
the cermesponding values due to 1he Preston Census-based ‘
Method.  And after these two ages -for males and femaies
respecti&ely, the order changes (i.e., life expectancy
_estlmates due to the Bennett-Horiuchi Method becomes
systematically relatlvely lower than the: correspondlng

-. E Tt =
regton fenzue-~boseod Mathed)., It is

values due to +h

D
'd

further obsered that at all ages, the life expectancy a3
estimates obtained by the Bennett;Heriuchi Method using e
the 1979 registered deaths agreefrelatively.better to the:

corresponding life expectancy -values in the Kenya Nationali. .

~.:"Model" Life, Tables - 1979jithan ‘the' corresponding’ 1ife = wir

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 Sf‘death_analysis-has shown _
tnat fon_all groups CI caucses Of dearth studied except .
for accidents, fhe risk of dying.is alwa§s high at the -
beginni;g and at the end of the iife span, lowest at IS
puberty; and low with an upward slope during‘the loﬁg" '
period of aduifhood. »For‘aécideﬁt, the risk of dying is p
high during the active years of life aﬁd higher amdng B

e dmla TAaaAS s Ansem,A AF -

—_—— e e nem e sy -—— v

o Tam sl amnm Fhrmal am T Fm e

s emme we e smawe e ¢ —— i — -

ot

'.lo

W,
death{%or males between age 15 years and age 45 years.
Amoné females, it is the third leading cause of death at :
this:age‘iﬁtérval.‘ |

S Further, as for the risk of dying,-a study of

‘the gain in life expectancy whens;a particular group of

révealeq tﬂétifhere exist age, sex and cause éf death
differeqﬁialsiin,mortality.ﬁuAnthhat,like.invmbst- S
ideveldpipg countries;_the major~¢auses of deafh in Kenya.%
are infective and parasitic, resﬁiratéryuand.circulatqryvgu

system diseases. . . - oosyunen gl



CHAFIYER

INTRODUéTIQN

World mortality trends'ovér'the.past‘éeveral-dec-vﬂl
ades indicate that the world has éxperienced‘an appreei- .
able reduct:on 1n nortalltv and hence an. increase in-life .
expectaney at birth. ThlS reductlon has been attrlbuted }
to 50010 -economic development and technologlcal advances
_1n'the preventlon and control of dlseases and theigrowth
and expans*on of publlc health and medlcal senV1ces. ‘Esti-
mated life expectancy at birth 1n’1950 -'1955 and 1970 -
1975 show that in the developed countries, life expectaneyf
increased'trom 6b.2 yeare to Vl.s,years ror potn maies and
females.f’WHile it increased anm 42.4 years to 53.1 years,
in the less developed countrles. In Africa which is
believed:to have the hlghest level of mortality in the world,7
life expectancy at birth 1ncreased irom 37.3 years to Ms.kgv
years, and'itiincreased froﬁ 35.7;vears‘to uu,7 years in i?
Eastern Africa.l | | | | N

Within Eastern Africa, mortality studies in Kenya::

have shown that by‘the'time'of theffirst census (1948),
ithe crudeldeathlrate was 25 per IOOO;'infant<mortalify;rateru

. was about 184 per 1000, and llre expectancy at blrth 35

‘d“Years.: 313368 1&@ crude death ratéiwas’ 17 per 1000 populatlon,:;‘

infant mortallty rate 119 per 1000, life expectancy at.blpth



was 49 years. And estimates from. the 1979 National‘Demog%
raphic Survey snggest a crnde death rafe of iu deaths'per ;
)OGO;_irf;“. mertality rate of about 83 per 100, and a
further rise 1n life expectancy at birth to 51.2 years for
males and_55.8 years for feniales.ﬂ2 Con51stent with the
ciassical demeographic theory, thié steady decline in morta-
-;Ly in kenya has been aqqonwa*eﬂ with +hc g::;zal'ilooo«e:
ment in soc1al welfare and economlo development. Some ofﬁi
the speclflc factors shown to be 1mportant are 1mprovemen{
in 1nfan§‘and childhood nutrlt;on; the rlslng levels of -
female e?ucation and the eradication}and.control of specific‘

diseases.

1.1 A?roblem Statement:

“Altnough the study of mor%alafy has for long occu—;
pied/theﬁminds of Demographers andWPhysioiane'alike; mosff‘”"
mortality:studies in Kenya have concentrated on mortality -
levels and dlfferentlals, and in partlcular infant and -
Chlld mortallty, w1thout focus31ng attentlon on the contrlb-
ution of varlous underlyving oavser cE d ath to varlaalone
1n3mortal;ty. As’ p01nted out by Preston C1976) "Ignoringﬁ
causes,offdeath to variations in the study of montality isfl
somewhat akln to 1gnorlng fecundlty, exposure, contracep- f
tlve effectlvenees and . fetal wastages in the study of fer—aﬁ'

’,tlllty" Hence the motlvatlon to carry out thls s;udy ’

which w1ll try, among other thlngs, to determlne the like- °

A



lihood that a person will die from a given canse or growp . of’
causes of death at'a given age and the tvpical langth bv.which
life is shcrtened as a consequence of various causes of

death in_Kenya:

1.2 OBJECTTVES: |

The main objectives of this researcﬂ is to'estimafe
mortallty in particular adult mortallty for Kenja,by
(i) ~"investigating the completeness of death reglstra-f
tion usihg recorded deaths from the office of‘Registrar- >

General and the population censuses - of 1868 and 1379,- R
’ , ’ . : ’

(ii) constructing 1ife tableq for Kenya based on onlv

the two censuees of 1969 &nd 1“79

t

(1iii) constructing life tableslusing fotal numbervof
deaths which occurred in 1979 and then compare it with the
_natlonaL llfc tables (1979) prepared by the: Central Bureaumw
of Statlstlcs and the tables derlved by the censuses based

3. BR

~ 4oy 0 : -
aLtcu  Lil (..l...L/ GUUVC.

(iv) .constructing the single and multiple decrement life
"tables by cause.of deafh”which will make it possible to:
~~(a) determine the mortality differentiais‘by

cause of death,

Wy(b)"shOW~the'variationéQin-gain‘in‘lifefexpectapcyw‘

when various causes of death are eliminated:.



1.3 THEORETICAL FRAMEWORK:

Thie enviroument ~ and demOgraphic factors are linkKed
togefher-in many practical ways of human‘life-and his exis-
tence. - Thus, man's existence is prlmarlly dependent on the:
existing- enV1ronmental and demographic conditions. Thus; |

environmental and demographic factors are likely to affect
- bl . e \

(either independently or jointly)fthe chances of dying,froh
a glven‘cause or group of causes of death in a given soc1ety

ThlS is a conceptual prop051tlcn whlch cannot be tested inw
\
its prescnted form without. fnrther defln*tlon of its key

.

concepts,' Where ‘the key conceptspare environment, demcgraphy

and deafh.

/
// .
/. .

i

& Env1ronmental factors ares: factors relatlnc fo, or*
-proddcedyby environment. And environment has been defined: .
.as "tne aggfegate cf all external:conditions and influences
'affecﬁing the life and-developmeni of. an organism"u. Envi#
ronment thus embraces both the ph&Sical (natural) on the
one'vhandtvj that is, all those aspects of the surroundings
tnat are; there 1ndependently of man such as climate of a:
place and 1ts altltude, and the b10¢oglcal environment on
-the other hand. The blologlcal'ehv1ronment-embrades the-fh'
‘form of llfe in an area, its" number, type and spatlal dis-+
; trlbutlon and mode of - 11fe.a +The- envmronment of an-area: hae

an 1mportant 1nr1uence on- the llfe of the! 1nhab1tants. fér”

_1nstance, the prev ence or absence of certain dlseases'may

e
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be réiated to the altitude, or the availability of open.
water, humidity,'rainfall and ss on. fupthep, the ability
of a couulry TO provide medical facilities for its_people
may also. be 1nfluenced by the countrys avallable natural’

Lwad

‘resources from which she must find funds to pay for the N

"y

fa0111t1es and serV1ces.

Demography may be regarded as a-"kind of b10s001al
bookkeeplng, a continuous 1nventory analysms of the human‘:
populatlon and its vital processes, collectively con51dereﬁ."5

) "Theré are two phases of demogréphy,‘a static and a dynamiéf
The first'ssésrtains éhd describes the state of the'ponulrt

ation. This is the function of censuses enumeration and

R e

anaiysis wnich are not ondy exceedingly important and use-.

o ey . o - N
ful .in their own right, but are indispensable basis for all
studies of wvital statistics.,'Thé dynamic phase ofwdemqg-f'

“raphy has its ‘functions in the_stétistical analysis of théf

- vital events.

Ancording to Henin,6 demography may simply be defihed

either narrcowly or brcadly. Frcmithe'narrovae:SPEC i
de%ograph&biS‘défined as a study of populations as closedE}
systems{‘vThat is, like any other systemn, - a populatlon may -

;be v1ewed as being composed of two types of elements: struc-

_ turea.andbprocesses. Where;the structural elements of a S

POPulatlon are; R qufsy;;w;awaw-n;’

(i) +Its size (the number of people).



(ii) Its dietribution‘(arrangement of people in space);
‘and | ‘

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

ﬁnre)i | |

-~

And the processes are: fertility, mortality and migration.

In & brcader scnse, demo*raphy is defined to include

addltlonal characteristics of the)populatlon such as marij
€. ’ .

tal and famlly, place of birth, literacy, employment statué,

occupatlon, industry and income among others. Thus, from
-~ . \

the broader.perspective-populations are treated as open
systems and one can study how demographic sfructures.and 3

AN S - L e LA mean  aerdemear T dem AV o [ IR T — -~
== mrmw me hm e e e e \.-.-\--‘u...l. [ he yuyud-uu.h\ld u_yu

and hoﬁ tnese, in turn;'affect demographic structures andﬁ
proceeseSQx For example, the lower the standard of llVlng |
of a country, the poor the sanltary condltlons hence the :;d
prevalence of diarrhoeal dlseases as.major causes of death..
In order, therefore, to study the;varlatlons in the chanceS“'
of dyingffrom-various causes of death'bylage.and sex, it
wopld beyadyisaple or reaeonable to‘use demography as i

broadly defined. o 4 o

From the deflnltlons of env1ronment ‘and demography
howeVer, ‘we reallse that env1ronmental and demograpnlc

'wffactors are by no means. sharply demarcated.a,Hence for the

‘

PUPposes of this study; demographlc factors will be nsed

mainly to refer to lnborn" blolog;cal factors. = While >

-
RS
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environmental factors will refer to all factors relating %65

or producecd by the environmentas defined above.

The UN and WHO proposed definition of "death" which |

will be used in this study is asAfollowszu-ﬁD;ath is the i
permanent disappearance of ail.efidence‘of life at’any time
arter Dlrtn has taken place (Dost~natai‘ces;ation of vitéi'
functlons w1thout capacmty of resusc1taglon)”7 ‘This per-
manent disappearance of all ev1dence of 11¢e has‘many

causes,ﬁwhlch_ln this study have been summed pp under tnoi%.‘
interacting processes:- as demogfaﬁhic‘(in—nbfn'bioloéi—
cal) and’environmental conditions; .Although it is impos- -
sib;e clearly td separaté the influences of inborn bioln—zl
gical_fagtbrs and environmental factors on mortality as

the influences are 1nextr1cably 1nterwoven, there are r

- certain groups of c1rcumstances bearlng cn llfe and 1ts EETECL

termination in whlch inborn blolcglcal characterlstlcs pldJ'
the dormlnant role. Slmllarly there are some 01rcumstances
- of death ‘which are purely or predomlnantly envmronmental.‘
in origin. | |

/

¢

A pnéliminérynmodel.éan.thus be forﬁulated'to _ ?
explain-&ifferentials in-mortalit§Tby/seX; cause‘offdeathgf
5énd agef\‘Let (E) be: the environmental<conponent of~morta;‘
-llty (M). and (D) be the demographlc component.w And 1f we: . .
1ntroduce the obstetrlcal component (O) early in llfe, thenn
mortallty rate can be represented‘B/ tne ‘formula )

M : D+ .E— + Oo ""~.



S l. 4 . LITERATURE REVIEW:

[a T - At o [ I, R - L I~ W Uy . £ - I — e
Cag ©of the ncst valuasie motheds of mortali Y v

analySLS 1s the llfe table methodology ‘whose 1ntroductlon'
in demographlc analysis waslnrdbhn(hxnmms.ln the seventeenth~;r
century. Graunt's successcrs lald the cornerstone of the -
lire 1nsnrance Dusmness and 1n the Tthree sueceealng cen-
turles, 1nsurance companies, government experts and acade—:
mic schoﬂars have brought the ’1fe table to mat"ratlon as =
a valuabie tool of demographic analysis. It was mcre so
brought zo a sophisticated level by Lotka® in.his two i
papers of 1907 andvlgll - Indeed hisd"contribufion to demcy-
raphy can be llkened in some respects to that oF Newton 1n=
pﬂySlbéul_DOLn aCthveQ a synene5¢o in anaryureal thecry
whichﬁhad far reaching 51gn1flcance,_and both set a frame -

10 .
for new emplrlcal evidence'. e

In some of its latest appllcatlons, llfe table =

methodology has been used in the study of mortality by cause

11 12

of death: (Preston et al 1972, Manton~“ et al 1976 and

-~

MantonLJ

: et _al 1982).
Most mortality studies treat mortality as a single:
;Unitary force, therinfensity'of which‘has been found to i

vary w1th age, ‘sex, place of blrth and other vdrlabLes and

Whlch has undergone a hlstorlc decline over—tlme. 0mi thess io.

other hand, however,'mortallty could-be V1ewed not as a -



single unitary force, but as an agglomeration of semi-

independent forces, each force being_represented‘By death

from a particular cause. 'According to this view, thera-:
’ . : . . . . . TR
fore, the sharp decline in mortality in Kenya since 1962,% !

is simply an indirect consequence. of the virtual elimi-
nation of those deaths due to certain specific causes, and
a great decreasein the deaths due tc certain other aiseases

and -disorders by use of medical technology.

?

In a study of the. future joutlook of mortality-k s
deoline'in the world, Bourgeois - Plchatls divided’causes3

K

of death 1nto two groups. namely - the exogeneous causes and
.——-the eﬂuoscne causes. Under the exogeneous deaths werem
(i) Dea

(1i) ;Deaths‘due to diseases of the resplratory systems.

ri‘
(9]

h
(iii) . Deaths due to acc1dents, p01son1ngs and V101ence By

(external causes).

And under the endogeneous deaths.were' SRR TR ' RO
(1) Deaths due to neoplasms

/(ii){fDeaﬁhs due to diseases of circulatory system = =

i

"(iii) Deaths due to all other causes. o ..
He'found that while deaths due'to‘exogeneous causes were-

;declining rapidly in the'deVélOped"c0untries, deaths due

~to- endogeneous causes were on: the 1ncrease.w He further g;ﬁvu";w~

noted that some dlseases are:: caused by cllmatlc condltlons,

diet or .the kind of work in whlcnﬁa person is engaged in. -

‘-
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In a'comparative analysis of cause of death for

16

selected countries, John (1973) found.that causes of

death v:ried, depending on.th* state of the standard of
'11V1ng, the env1ronment, public health measures and the.
demographlc structure of the country under study He found
that injdevelopiug countries where there is a youthfuluagé
structurc, tropical climate, pocr environmental cenditions
and scarcity of health personneli the oveéridinggcauses/;é

L] s i
of. death were infective and parasitic diseases with'peri—:
_hatal and respiratory diseases as other majeﬁ cadsesvof

: ' o0 ' 1 B

death. .In the developed couritries on the'otﬁer hand, he !
found‘major-causes of death}to be due to degeuerative |

~
o

: T P U S ey i
QI5CASCSs oL the Teoplialul'ly allu circudlalory syseells

‘and7cancér of all forms. He als5 found that accidents =
accounteéd for a significant percazntage of deaths in the.

deveioped countries.

A jolnt study by WHO and the UN Department of Econo-

17

" mic and, 8001al Affalrs (1979) on morbldlty and causes of

death found that the risk of dylng varies w1th.both disease
aﬁd circumstanCe3 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, in~

fective:and parasitic!disgases were:prominent:in’ the less®. « 7.

e

developed countries. Among the réasons given for these @

differential causes of death in the deéveloped and less &

-

RS
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;developed regions were:

(i) “differené‘age structures in the two regions,

.‘ ~and o |

'(ii) avallablllty of health serv1cesu'

The degeneratlve diseases are much more common among the
older people,'and the more deve10ped countries have 51gn11v
ficantlytoldev age structures (hence bxrgpogtluna ely more .
_older'peeple) than the less developed countries. - Secondly,
the vigd;ous public health pfogrammes in the more developedH
'regiens have done much to reduceior eliminate the‘threafs‘:
posed'by:many infectious and-pafasitic diseases thus
lowering. the chances of dying from these diseases;']Theseq
'rl{s:e:aan!-ifhaxrn hean annd +'n '-hmm ‘a. Al cﬁ“nnnwfdhnaﬂﬂﬁ 'I.arée
effect ;mong the younger age groups, which makes up a *?
large percentage of populatlons of the less developed than
developed countries. Moreover, infectious and parasitic i~
diseasesiéndanger most individuals whe.are under-nourished
or-malneurished,-and nutritional-deficiencies are preva~ -
lent among the less developed coﬁntriee. o : e:
F/ ‘ ;ln“anether study by the UNY® (1979) for 37 developed
ceuntrie%, it was found that thééchances of dying from a :

,particular cause of death vary with both agevand sex. - The

study fd“ instance showed that after the Fir'St year of life

;;and cont1nu1ng to the twentleg, acc1dents were usually thew:: -

leadlng ‘cauises of death for both'males and females, with ﬁ ~

malignant neoplasms generally 1n;the second place. In the

~

-

™
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thirties, cafdio-vascular diseases and~malignant.neoplasmsj'
supercede accidents as the leading cause of death.among
males. And‘from there to the -end.of the l1ife span, carler
vascularvdiSeases were found to,.usually followed by malig—
nant neoolasms as the two leadlng causes of“death‘among
males. Among females, it was found that malignant neoplasms
_-oa Tnc.ua_oes ¢ dzath durirg tha**w.n ties ;
followed. by either accidents or cardlo—vascular diseases. E
Whlle neoplasms remained the leadlng cause of death up to’
the flftles or sixties, cardlo—vascular diseases were ,it'
found to. ‘assume an inoreasing proportion of the total. lt
was also found that while the mlddle ages age spe01flc death
T "rates for mallgnant neoplasms were somewhat higher for
: females than for males, male death rates for malignant neo—
plasms eventually exceeded those for females in advanced
ages. Also in.mlddle ages, it waswobServed}that‘deathsf
- from cardlo—Vascular diseases were higher for males than

for females although the difference was. found to  diminish:!

thereafter. ' ST

; Hauser®® (1368) had also found that for both males
andvfemales in‘fhe United Stateszpf America, the percentage
| of deathsvattributable to major:oafdio—uasoular.—”fenal |
;diseases:increased with age. ~Injoontrast dhe foundvthat e
,-the percentage of deaths attrlbutable to mallgnant neoplasms

whlch accounted for a larger proportlon of the deaths of



the youth decreased with age.. He also fQund that for all
causes of death, mortality for all adult males was higher
than phat oI aault remales and that the differential was -

much greater at younger ages.

Although epidemiological étudiee'of mertalify by
cause ianenya.have beeh limited by'the‘availabi]i*y'nf
'deta, aﬁfew’studies are availablé:which have been based
. mainly qp‘hospitel records."Grouhdszof(lgsu) analyzed”f B
child'mortality uﬁderls years- of age in governmentdhospitals
ih-Kenya’ueing the 1962 registers: He found that respira-.
'tory tract‘infectith'ﬁas fhe leading cause of'death
followed by gastroenterltls, malnutrltlon, malarla, whoop-‘

T it

1ng cougn, menlngltls, prematurlty, burns and measles in

that order. N o

1

'ln'a’Study of’patterns'ofﬁmeffélify.ahd‘mOPEidifyblVV'A
L in Kenya, Bonte2l:(1978)ffound -'f " respiratory diseeSes,e
infective andkparasitic7diseaées and the,diseases.of,the Y
digestive system to be“the‘leadiné_causes-for all hosﬁitak;'

wee tonstituted together
nearly threé"quabfers'of all hospital deaths. Thus as in
mos other developing countrles, resplratory diseases, in—-2-

;fectlve and para51tlc diseases and the digestive system:

dlseases¢were the major causes.offdeath; of tﬁe~dorminant;~

| tkllllng dleseases, Bonte found. that*deaths‘due“to”pneuroﬁiacyﬁaﬁt

Pepresented a quarter of all. deaths. with- females more tham.

malcs .
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A.Ministry of Health - in‘~- Patient Report - (1878)
shows that among the categorieé of dlseases; the largest

nd pardsitic dise
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s which acccuntad
for 20. 8-per cént of all eported hospital discharges in
Kenya, followed by resplratory sygtem diseases. . A study

of the age patterns of mortallty reflects the predomlnanceﬁ
of acutc;infee tious diseases in ehlldren coupled w1th the =
case fatal:.ty ratio hlghest among, the young ‘age group Regardlngx
sex ratlos, 1t was found that male° except for a few dlseases

o predomlnated.

.

Despite data limitations,?the available literature -

~——r—-cleariy indicates—that infectious:and parasitic diseases,”
respiratory diseases and digestive system diseases — which

have been largely eradicated or eliminated as. smgnlflcant

- causes of .death in the developed reglons — stlll account REOAESEREE

for a- very large proportlon of all deaths in developlng
countrles, espe01ally‘among the very xoung. Secondly, frOmn
the available literatdre, we noteithat elthough both males
and females have many riske in oomnon, each_hes its own -iﬁ

pebuliarériéksfhence differentials in'noftelity by sex;o

1.5 HYPOTHESES:

If causatlve factors of‘mbrtallty throughout the,lq»
-life s span- are’ looPed as to belong to the . two' groups namely R

environmental factors;and demographLC'factors and~1fualthough,'
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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 |

) Kenya being a'deVeloping country;,infectiye — para-
sitic and respiratory'diseaSes'(Which aredenvironmental_iﬁ?
origin) afe the.major causes of_death particulably at the *

early -years of life; ¢

ii) the risk cf dying‘from accident;as,a cause of death{
is highqatfthe prcductiVe‘yeafs of life (15 to o years)
and ‘is higher among males to females due to the greater
exposure of men to enQironmental hazards as'usually ﬁanfis
the breadwinner in most'families-in Kenya. . ;

111) the rlsk of dytng from a’ glven cause of death varies

with age as well as - sex.

1.6 - SIGNIFICANCE OF THE STUDY: i’ ~

“As in most developing countries , a lot of.doubt £
‘“has been ‘cast on the completeneSSdof registration of,vitaih
e\}ents. in Kenya. Hence, avstudy of the conpleteness of'death .
reglstratlon w111 help to measure ‘its coverage in view of -
1mprov1ng 1t. oecondly, if the 1evel of mortallty is
assoc1ated with- the structure of xhe- causes of a- death, a
‘'study of mortallty by cause’ w1ll lead to the assessment of
_future prospects of mortallty deollne ‘since. the study w1ll

1dent1fy the 1ead1ng causes of. death in. Kenya.. Flnally,

the °+udy wxll he]p “the government to come up with an
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appropri@te_life table for Kenya which can be used in life

insurance businesses.

1.7 DATA SOURCE AND QUALITY: .

1.7.1 Data Source:'

This studv draws upon the: data from two mawor
sources:;_Censuses and vital reglstratlon. The hlstory of-
censuseeein’Kenya,gees'back te 1948 when the first census °
wes taken. The second, third and:fourth censusee were -
conducted in 1962, August’1969 and Augusti1979-respective1y.
It is- upon the populatlon by sex and age as enumerated in *

the last two censuses that this study is based.

//,.'-'
l

f Reglstratlon of vital events in Kenya is malnly
carr;ed out by the Reglstrar General's Offlce. According ¢

23 1977‘Annual Report, in all

to the Reglstrar General's
dlStPlCto except in Marsablt Mandera, Wajlr, Isiolo,
Samburu, Turkana and Tana Rlver d;strlcts,'the Departmentii
had estaplished its own regtvtriee'of‘births'and‘deathe.
It was further reported that where ‘such reglstrles had not:

been establlshed reglstratlon is% carrled out. by the Dlst*'

rict Comm1581oners WhO'aCt»aS‘DlePlCt‘RengtTaPS}” B

o Worklng under the suoerv1310n of th° Distriet = &.
,Reglstrar is a number of Deputy Reglstrars ‘who have been

glven a short course ;n their dut;es., ThevDeputvaeglstrars



are main1y school teachers, nurseé, health personnel who

v e e

’undertake reglstratlon duties on a part-time ba91s in
addltlon to their emplojment.“ There is no salarw For the
;acrk‘cf’registrationTother than%éméll honoraria payment el o
cffés centsfﬁer registraticn, which heips’to.defray:the>
cést of incidéntal expenses such as postages, etc. Of
'tate,vtnevggvernment has aougnt “the assistanc o:’;551stant

Chiefs in the vital registration exércise.
S S TR ;

-Two. types .of forme are uséd in the field.. Deaths‘;

ar¢ reported either:

(a) On_.Form A2 where a-qualified medicalzpractitioner

certlfleo-the death and glves a.medical cause of death whlch

is code;
N ‘/:'.
fication; or .. . .- L ..

. e i b e e Teen e

according to the

. e

ntern mticnal cetatistical cla sgi-

T
=

k
Q..\

(b) On Form_A3;where‘nc medical practitioner certifies.. ...
( . .

death. In the latter case the calise of déath is détérmined

by “a”déscription of the fatal 'symptoms (or Syndromes).

. e T (R PRRE O ot el et P P T I B Y AT

swsty. -Oncethe.information.has bBeen returned to the . =

. central reglstry, the returns are;passed to the mach*n
room.; The arrangements for complllng the, qtatlstlcal data
'ls .that the 1nformatlon from: the reglster ‘pages is. placed ¥
idlrectly on to paper tape by Flexowrlter whlch is subse—w‘
Quently Drocessed for use ‘in’a computer " Data used in’ 5dﬁ%a;
thls study was obtalned Irom the Central Buréau’ of Statlstlcs
of’ KenyaxB the Number of deaths byucause whlch occurred 1np
1979 and were reported‘in the same<year.v

-

b



1.7.2  Quality of Data:. L

.

In Yenya as in many othed uevc;opfng countrles,
demographers are. often confronted w1th a pauc1ty of data -
whlch preclude as a complete a demographlc proflle as may

be de81red Blrth and death reglstratlon systems Iunctlon

poorly, Therepy resultlnp in the Jnoomn]etn %ecovdjn of ;

G2

yitai.events.f Hence, for those data which are available,:
doubt ismoften cast upon'thelr valldlty. Further dlfflcui-_
ties afise.when ages are misstated, either in censuses; |
suryeys;for“thewfégistration'of deaths and when respondents~

to surveys;and.cenSuses misperceive the timing of yital;

m—mﬂnevents— ~The data «re also not avallable for a sufflclently

S

lcngup lLOd andvoften,tne_ayaltable information is not

tabulated in_sufficient detail.

The-eff1c1ency of the cause of deathvcodlng and
the clarlty and accuracy of the cause of. death certlflcat—
ton,hy:1aymeni(peputyhRegtstrars)?affect\thencount;ng ofw
deaths to a specific cause of.dedth. thhisﬂnot-surprisin$

then when 1t is.. found that dlseases such .as. cardlovascular'

Y e - __«..;-»..

q;seases arekmone,pnevalent amonguchlldrenytnanvln‘adults._

¥

\ Very .often, death is the ‘result, not of a_.single

conditicn, but rather a series of.diseases. Further diffi- . -

-.culties .thus arise.in.selecting the ‘causé of'death for isuch:

a4 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.morefparticularly
thelcause of death data is peer In Kenya. Butvaemographio
data are. never perfectly accurate, and. the ch01ce is between
neglectlng them altogether and produ01ng quallfled state—}
ments about the tenden01es they suggest. va1ously, the o
the latter course is pursued here- . o |

1.8 SUMMARY AND SCOPE OF THE .STUDY:

et

1.8.1 Summary of the Chabters: N | f'f .

.

Chapter one deals malnly w1th the problem Studled“ '

4 Ve . VIR T S G B D -
the ﬁh*°”+""°” and the h"pc-":::: tcotcd In othic cotedy. It

also contains the theoretical statement, litepature revies

and the data Source and Quality. -

AChapter two mainly deels WIth the methodsvof.analyF
sis. Detall dermvatlon and dlSChSSlon of four methods of
analySLS is glven Methods I II snd III are derlved fron
the exten51on of the stable populatlon theorv. Method’ IV»s

(a and b). constructs llfe tables by cause of death u81ng

re"ults of Method II as 1ntermed1ate results

;I S Cnapter three discusses the results obtained by
Methods I II and III when applled to the populatlon of -
Kenya in 1979 T A L




b

Chapter four discusses tﬁe_results obfained'by
tﬁe'application of Method IV (a and b) to the number of

registerad decths (currcnt)'_d Kenya in 137S5.
Tt

Chapter five deals with dlisummary of the findingsi ' =
conclusions and recommendations: that have arisen.from the

cobeae Vo ‘
Lcuuy .

1.8.2 Scope and Limitations.of The Study:

<
A study of mortallty needs good statlstlcal data &

on populatlon (by different characterlstlcs) and on deaths -

.

(by 51m11ar characteristics). Whlle the flrst set of data

1s easxly available in Kenya from’ censuses and survoys, the

~

second ﬁct'ls noct a"allab’e-~ Reg;sr*‘tlon of oeatns in

I,, Y .'

Kenya ‘as.in many other developing’ countrles is. poor. And"

even’ when;a.death.ls registered, it mlght be: attrlbuted due

to a different.cahse(than the true unoerlylng cause-‘
Second in this study wefshall'mainly reiy on hosﬁii'
tal records and Reglstrar General's records on death wh’ch
occurred 1n 1979 and were. reglstered in the same- year by LA
; .
cduse. But thls type of. data may’not be representatlve of

the-wholeipopulatlon~1anenya;p L vv~a<;?‘:;‘;:??f*.nr_»—

- Despite all. Lhese, we. can however ‘make some 1nference

e regardlng cause of death by age and sex from thls reglstra~

tlon data by u31ng 1nd1rect methods of mortallty estlmatlons.-

The methods.are discussed in Chapter IT and._helr-llmltatlons

. —_

given in’ Chapter V. =

R
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- CHAPTER II

METHODS OF ANALYSIS

2.1 INTRODUCTION S £

‘Thevinadequecy or, occaeionaliy,‘the complete‘laoh
i ma“V dEVcLODlﬂg coun.v:es 01 the data tradltlonaLLy '
requ1red for the estimation of mortallty has led demogra-d‘
phers tg develop alternatlve methods of estlmatlon known -
as "Indirect". The art and scienoe_of indirect estimatioﬁa
has been;developed over.the;pastvtwo decades by>Wiliiam-i'
Brass, Ahsley Coale, Samuel Prestoh,'and others:'-Stabieiml
DODulatiﬁn theorv. whwoh Aceumea "o"5+"“+ Fox+ilite and ;“E
mortallg; schedules, has been the’ major workhouse in the
volytlcn of thls fleld'of lndlrect estlmatlon. ,The ereas
tive exploitatiOn‘of the-poweb{of%stable~p0pulation theorV

has glven rise to innumerable methods which have enabled

vdemographers to-glean SLgnlflcant amounts” of- 1nformatlon A

from leSS{perfeCt'data.Y . CLE far ;KUVCUELﬁﬁu;i7L-4

’/ It should be noted however that there was an aware-
ness of the llmltatlon of this theory The~theory<worked~:
qulte well w1th data ‘from the developed.countries with -

'flxed Fertt]lty and mo”tallty c'c:heclh es but not so we’l 154

;» "’

th
1.

-_ﬂdata from the rest of the world ””With thls 1n mlnd’ Coale-hfﬁl'

(1963) 1ntroduced the notlon of Qua51 Stable Popu1atlon

tneory where<the assumptlon was of conta“t fertilitv and:

-

~ .
- -

b



declining. mortality.

Recently, howéver, more‘and more cotntriéé. Kenvamu
included, have Eeen experigncing rapldly dec;lnlng mortaLIty
and/or decllnlng or fluctuatlng fertility and thus have - ﬁ”"
undergone a radical departure from stablllty or quasm—staﬁ—

ili'ty- -Conseql‘)en'."'ly 'r‘av'\ (\nclu ‘eunmnecs Fpl: ma+hede

191y ‘guceoes , taccd:
on stable or quasi-stable population theory, are with greafef

frequenq& ill-suited to the task ifor which they were devised.

.Bennett and Horiuchi2 (1981) 1ntroduced the use offt
age spe01f1c populatlon growth rctes 1nto 1nd1rect estlm-‘

atlon oﬁ mortallty 1n order to c1rcumvent this 1ncreaslngly

T Iimited” appllcablllty of stable pooulation techn;ques.

. They "specifically used this technique tb_study the complete-

ness of death registration. 'Agéih with the use of this A

technique, Prest6n3'(1982) éonstructed life tables’ using ™

only twougonsecutive censuses. Turther, Bennett and Horiuchiu

(1982)'f§und that it was possible:to.construct life tables: = ::

from incomplete death registration data and two consecutive

.- AT oA A C P T T, P '
sen :;::s‘:hhgh the aid ©f the Teuhniyue.

vl : * T o :

Elaborate work on this tHeory has now been published

~in the Population Index by-Pﬁestdn”and'CoaleS'(1982). S A

. Apart from mortality estimaticn, the technique carr:-

of SMAM (singulate Mean Age at Marriage), migration.ratesﬁétcg;

-be ‘applied to detect»ageﬁmis%répbrtihg,ﬁihﬂtheﬁesfihétibnwﬁﬂtu’f



In this study, mortality estimations will be made

using the age specific growth rates technique by threé
approaches. .

By approach orvMethodTI,ffhe,completebess of death
registration in Kenya in 1979 shall be approximated..

. '
3 S T ] R I LA el [ L ] v, e Y
aog II, Ny e & 1Ll Lawaeh Wisl we LS C
. o

pructed from the number of registered deaths:in 1479 and
the 1979 census data.

 m e

By Method ITI, Kenya's liffe tables will bé const-~
ructed based on the 1969 and 1979 censuses data.

Flnallv. the single andvﬂhltinle decrément

approacbes (Method IV, a & b) W1ll be applied to the llfe
tables c¢btained by-Method_II to construct 'life tables by :
causes of death. -

RN

2.2 MATHEMATICAL MODEL OF ANALYSTIS

Let N(x) be the number of'peTSons age X, ﬁ(k) be -
-the age spec1fic'mortality rate -at éxact'age X, D#*(x) be.i
the number of deaths experlenced by persons aged X and r

be the constant growth rate.’

. .In a stab1e7popu1atibn,"
N’(x) NCo) eTFFip () Cz 1)
where p(x) is the probablllty of surv1v1ng up to age x
from blggh.‘-




we get

-.—“ . d}'
dx’
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[-r+ 4
‘ d

. . ) o« o0 ‘ '(2.2)
xAlog‘p.(x)__:/' IR R

iw-vw  Differentiating equation’

A

(2:1)3with-re$pect‘to_x;'

;7

+ ‘e_rx' E (X) 9_12 _7' '

p(x) dx

s DY, . ' ’
e px) g log p(x)_7

-dx

TP p(x) [-ri+ a

(2.2) Decowes

N(x)‘[—"r -_H(Y)_7a‘;9 “i“F,fnfﬂffvsgf"ﬁ?;' :

which lmplles that.

¥

dxf}ég‘p(x)_7

3 -

2(0)

-

since 2 (o) is a constant.

Lo e

- 2y . L L

i
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: ’ L .
b S
Thus the relative change in the number of pérsons at age

¥ diminishes at a rate of r + u(x)

Suppose ncw that the rate of increase is no longer
a constant, but rather a function:of

age.‘.Thén equation -
(2.4) can be modified to
L@ L ey - ou) . .
¥ ax - ri{x) = p(x) - _ g |
d-e . : : '
_ ' _ ' ;
8 1o N = —r(x) - p(x) ‘~ 2.5y
. . - dx ) Og X ‘- r x u X . ".. ‘ . . B .
If as.x g a+n;_then'integrating.eqdation t2 5)‘ we
have - ‘ ' o
~ 109} . N(X) |a+n B -a+n-f—“ TN L 4eN"T A -
R la - é_‘ L -\ HAn g (SN
.' /' . ‘ . ' ‘
which implies that .
' . ' Soasn ..., . a+n L :
log Nﬁ%%%% = - g r(x) dx - f- -u(x) dx . "
- - - fa+nr(x)dx, . S
Where SO AT ax
.o Pa - [ a : LR A R (2.7)
;. n = .
/. . e L .
is the probablllty of surv1v1ng from age a"to age
: i
If 0< x < a, then we have .

R It ‘.  - r(x)dx ' ay
.  N(a)i= N(b).ef 9\ - q;- P(a) 0.:0 (2»8)
where L. -

, a :
ST . 6 n(x)dx,
“P(a) = S o
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. is the probability of surviving from birth to age 'a'.
Note that equation (2.8) is a generalization of equation

(2.1).

An alternative approach tc obtain the results

derived above, is as follcws:-

o N S Y A .
Let W Cxy Co DS the nunoer of Fe2sons 2

time t. ‘Using the notion of differentials,
. I ) [ B .
N(a, t) da +

d N(a, t) = 3]
R da

_3__ Il(a, t) dt oo o ) (2.9)._‘
et S
At time t £dt,'the'numBer*of pefscns aged 'a' at time t &

wﬁo have'died.is‘

D% fa, t) = N(a, t) - NCa+da, t+dt) = ... (2.10a). -
A . :
asSquhg,closedlpopulation and the same cohort. Ly

Re-érpangihg.équatioh‘(2710a), weﬁgetf-=-ﬁ*v-wu

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

: .By'the pfinciple‘of.differentialEcalculus,~if .

ey df o= f(x+h,’y+h)‘"« flx,y)
then - - F T
/ ST 3 ‘
" df = h af ¥k Bf o cUwin e oueoacs
% 3 . _ ...\.' (2.11)
So équétién '(2.lQb)_abecomesgv;@if e Lrey
e DE Cant) = BN AN LT o
T  3a da +‘ 5T dt: cee . : (ZﬁlZ)'
as da =

S dt o+ 0s



Therefdre' | AMT“ o - . B
J}:f§%§%%§%al' - <}§§7’7 aw .‘;T‘ t)
T e & a,t)‘%g i ("t) gﬁ -
But - ‘ : VTR L s ‘ - - o
Therefore .
%(a,tj'%% Fi"4r(a;t5%—“ﬁ(a;t)m? = \
i.e.s e P'T:~£:f‘ ,;",“?‘.3: | )
'aa‘é‘ log-N(a,t) = er(ayt) - ula,t)

as in equation (2.5). The resths in (é.BJ;and (2.8)

e g = ®

rollow by integrating. thlS equatlon 1i axg a+n and if

O0< x < a, respectlvely.

- . e
* . .. . . . P

‘Given. the pﬁobéﬁility of a pérsonrdying.by éég x
'aftér having survived to age 'a' is x-aqa,Lwe have thaf
9% = 1 since he must . eventually die. ﬁendé

; _ o

N(2) = N(). «%a . I

g U(a)x_a}’(a u(x)‘dx-

[7NCa) P2 exp/m{r(w)dufu (exp/ {Fr(w) duf ax

K Vet a2 N T meme
*‘rkd-\—tnCAA n..a.::g uq’u&..J.Dn N sy data v

N(d) é N(x) u(x) exp{[’é r(u)d_7dx

s wWC
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= L DR exp [ LF p(wdyf dx .... o (2.13)
Since B - . L - SRR
D (x) = u(x) . |
N(x) S , ’ - s ~ L
_der computational purposes, we split the region of;integ¥--
ration, & < x < =, into two parts; namely, from 'a' to
e : ' : ' /
'a+n' and from 'at+n' to infinitv. So formula (2.13)
‘becomes, _t L ' :
- N(a) F,wéﬁfnuD*(x) exp [ éxr(u)dg7 dx-
+ éiﬁ D*(x) exp_[fgxr(u)du;7 dx - )
Also splitting the interval a< u < x in the second part,
" we have = . R B AT T,
l = il g ‘ v ~ ) ' .
_Ma)f_é?.D(x)aplggiw@ﬂk*_i . —

+ éZhD*(x)exp £-£a+np(g)du + £fnr(u)dg7dx_

- = 'éaanﬁfx)Aexp [—éxr(u)qg7dx"

&

o+ {éj}ln'='<(xﬂ>exp['éfnr<u)d_g]d'x}f"{exl?é-éamr(u)dg]}\

Using formula (2-135, then.

N(a). .= éi?pD*(x) exp[féxn(u)dg7 dx;

+

N(afﬁ)exp Z—£a+nr(u)dé7 - ....'fi o (2.1w)
It - o

r S < u <
(w) ;nyabfor a < u < atn



and . '
nD;  = ._£a+nD*(x);dx
théri o o
' - patnn, |
N(é) = éa Ops(x) exp [ (x-a) nfal ax

+ 'N(a+h).éxp,lfh. nra_7.

‘
- - L Y JPR A S 2 I -."'H"..._,‘ EPN KR R tee 3 . “ - .. R 'Vr-'
By the lean Value.Theorein, liere ¢xisis 'a value '3,

o1}

<3 %X, such that

éaan*<g>‘exp [Zk—a).nfa;7dx = éaan#(x)éxplilnra_7dx‘

©o= [IFMpe)ax] exp/E. v T

Therefore (2.14) becomes . I

N(a) = an_}.‘expﬁ.nraJ + Néatn) mp*ﬁvr—;rg_-}r:—.—‘—.vezu—}s-)*---‘-
Now, for i g

n =5 ' ‘
we have’
r(u?-=‘5ra., a < ug atd !

and ‘ :
Hence o | |

N(a) = Sng?exp[f.s.sraJ+N(-a+5>exp5. sraj..,.f.(,Z.lG) .‘
for |

é.'= O, E', 10’ « o0y A- 5 .
where A is the 1ower bound of the open interval.

-
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The.foﬁmula for the open interval is based on -
.a“SuggQStioniby;Aﬁsley!anlé,ﬁQABénnett ahd'Horiuchiﬁ.i.u
(1981). “The'éerivation is as fbllows;:
 From equation (2.13), we have
. ‘"""_,: @ &% g X .,
N(a) = £ D*(x) exp [ ["r(u)dy/:dx.
- For the open'intenval,.ﬁopulation above.age 'a' is assumed
to be stable with r(u) = r, say. .

Thus

N(a) = émD*(x)'exp [f(k-a)gY dx s '_(2.170

Letting y‘# x-a, then dy = dx.

If x=a, y=0_ . R4
and | Jﬁ3
//
if x = =, y = o, ' -
Therefére »
N(a) =

‘ng?(a+y) exp (ry) dy

pi(ary) eV dy ... | (2.18)

& )
. .

In taking the first three terms of the Taylor's expansion

oi ery’ we ob;ainr‘
PR 2.2 - |
N(a) 2 g.(;+ry+r y~) D#(aty) dy
. o 7 ,
= 'gfp*(a+y)dy +_£”ry D*(a+y) dy
w2 2.‘ ; . :
¥ S x" y® D*(ary) dy -
v T ‘ ' .
Let

D*(a+) = gw,D* (a+y) dy

-



and

£Ca,y) = D¥(a,y) - = D*(a,y)
' £QD(é,y)dy D*(a+)

is a probability density function.

Thus . _ »
N(a) = D*(a+)/I+["ry D*(é+y§dy+[m£3 y2 D*(at+v) _{
) - D(a+) 2 D(a+)
= D*(a+)[I+r£my f(a,y)dy+gi gmﬁzf(a,y)dz7 '
‘9 r 2 R

D*(a+) [I+r E(y) + r’ E(y%).7
; -2

D¥(a+)/T+ry + p2 (32 + 02)_7
T 5 :

Where v %ndAnz are the mean and variance of age at death .
- / M ’ ' . .

above Ya', respectively.

i
It can be proved that

3-; = e(a) - :;10'2 | oo (2.19)..

Therefore, by substitution we obtain, « ;v

NCa) = D¥* (a+) ZT+r(é(al—r02)_
IR _r_';‘_c (etar-reh)? + o) T
= 4D*(é45‘[T%r e(aﬁ—rzo2
+ 2; ( e2(a)-2r e(a)02+r2(c2)25,+ 037.';
=ﬁ;D#(;+)}[I+.;e(a)fggiezfalig;:037i1~
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3 & 2 2
& D¥(a+) { exp [re(a) - r‘g® 7}
. e
2.. a -~ — A - . | Sy
s” 1g well approximated -by
¢ = % ga), for a > 10
for a wide array:of'existing'lifeetables: e g
Hence, it follows that |
N(a)y' 2 D¥*(a+) {exp["e(ej7[fe(a }{}... (2.20)

Given an'approximete level of mortality, we can estimate
e(a) fro@ a model life’ table.

SHETHOD  I: ESTIHALIUN UF THE CUMPLETENEDS Ur
£+ - - DEATH REGISTRATION.

[
s
C

:/ Suppose that the completeness of death registr-

ation is constant, at age 'a' and above, then

MD#(;) = k D(x) for all x > a . ... (2.21)

Where D(t)’is the number of fegistered deaths to'persons

aged x, D% (x) 1¢ the true number of - deaths experlenced by

persono aged x in the current populatlon and k is the in-.

verse of the completeness of death reglstratlon

By substltutlng D (x) by k D(") as glven 1n equa-
L v i . B - -l ;

' tion (2. 13), we obtain

' =) .
NCa) = kf D(x) exoz—é r(u)du/dx ... , (2.2
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Now if we define

A{I(:) = " . X . “\ S, -
s a Lix) eXp( J rtu)ae)ax cee . (2.235
then
N(a) = K N(a)
o . I
raus .
. : l ~ - T
- - . C=== N (a) . .
p k N(a) 0’". .o'-'- s e o (202“)‘ .
where C is the completeness.of death.registretion-. - S

If k.= 1 then C = 1 which implies that the cempletéhees
of death.registratibn is 100%; otherwise k is,nof equal

s B

“"to unity.

More robust measures of completeness have been
suggested, sucn as that derlved fﬂom cumulatlng N (a) andi;
_N(a) Cumulatlon would tend to absorb some of’the dlS‘- |
tortlpns;pesultlng from age mlsreportlng.and differen-
tial registration and enumeration'by age. | .

o R : . - ’ . -

For pfaééiéal purposes, we-have shown that

N(a) é,V(a+5) exp[} Sri] 5D eKDYZ 5 t} P
Hence , . o , : : ~ ‘ : .
- N(a). s .N. (a+5) exp[. SP‘Q + SDa .e;cp;E{_S Srg eei(2.25).5 :



Y

- For the open interval "

NCA) D#(A+) fexp |p(A+) eCAﬂ'4[;(A+)Q£Aﬂ 2,

Hence

NCA) ¢ Deas) {exp[r'(A-l-) e(A] [ A+)em] }

ceeei(2.26)

After ob aining N (A) then we can’ de.ermlne or generate ‘ 

all other N (a)'s for a=o0, 5; 10, ceees A-S.ﬂ Then the-

L

values oi 5Na can be approx1mated by the formula

sﬁa = 2.5 N(a) + N (a+5y ..ol “(2.27)
2.4 ‘ _MB_THOD_‘II: LIFF rpAp]"F‘ ml\TQ'IVDHr"'FTN\T 'C'Dr\M nrm:Tv_:rIw: : -
/' T 'DEATH REGISTRATION DATA.

._?/'Apart from.the_formuiae given in section 2.3 for
depermiﬁing'the completeness of death,registratieng from
eqyaf;oh (2.6) we have . . UM ﬂ&?tﬁifb;ﬂafﬁ

_I{z%pa = »eﬁ(a+n) éxp"[;?+“ r(d)d{l
N N(a)._ oL e A
‘where as deflned above nPa is the probablllty of survival ‘e
Irom age a to age a+n. leep the aesumptlon that complete-
ness of death regls?ratien does-notvvary with‘age,~then 

aPL = N(a+n) exp [;a nr(u)da] r..;f (2;28?.
- N(a) .
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.. The other life table functiqns can be straightforwardly |

"derived from the nPa's.. Thue.given the-number of

eaths by 2g2 and a set of 2ge speaific growth-

—-5-

.

regigtered
rates, a‘life'tablerean“béfeonsffucted for the‘POpulation;-‘

under study.

Te es+imate N(z2+n) or N(2a) values we vee equatian’
(2.25) .- For the open ended interval we use equation . =

1 (2.286).

‘As stated earlier,‘e(A) ¢ah be estimated by taking

an approximate level ijmortality;

. . 7 ) ..Iu\" . . o
/5bennett and Horiuchi (L981) .however suggesred

,' : ‘,
some procedure which takes advantage of fhe relatlonshlo R

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

ation of life at.a glven age in- the estimation of e(A).

.If D(a) is number of regietered deaths at age ' i

2 and p(z) is the inctantonecus death rate at age 2, then’
“D(a) = N(a) pCa) -~ -

N(o) exp[- £% v(x) aX] P(a) u(a)

s e T '~N(o))exP,E;£a r(x) d%}d(avﬁ;;.uwxz;zgiﬁ;ur
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where

- d(a) P(a) u(a)

deaths at age a in the life

table prevailing at time t (with'radix cne).

:Now let w(a) be the proportionate age distfibu-m
~tion {the frequency distributioniof ages) of deaths, then™

~

1Y

D(a) '

‘wla)
/7 D(a) da
= N(a) n(a)

ng(a) p(a) da

jfi{f | ; = d(a) exp[;’éar(xildx Yees  (2.30)

; /{v3;;”Lf_:;? - {wd(a)exp[:gar(x)dglda

From

- DCa) . "N(o) expl}féar(k)dx da.
we get_ 

I

L N(_q):'_vd\(év)“ L

‘, yD(é1;exp[£ér(xﬂ dx ;5~%ffg:~i
 Th§refofé'

l— 3?-‘l éfﬂ???;dFA{;5§i=i5”?@§j_s$p[gar(x>d§]d;_
.i.e., o R . » )
rN(?);ééd(a)da = ng(a)é%ﬁigar(x)dg da.

-4
- !



-y

Crdta) da o=
[®) ..

0

.Therefore.

L

_N(o) éD(a) exp[é (ﬁgc})dx]d’a’}-__'_,_ i
é; B ,% ';_“._;f— _ .
e @ = da) -
voses SN - el
s %'ﬁti<:' :““,a' D(a)exp [é r(xi]dx o
: . é D(a)expﬁg r(x)d%ﬂca o v
T Ay ~~.~'-:: = L Yo - :’.“"’(,.;.; s DLELUEN
) g”:}””e ~“= © D(a) explz r(x)d&] 1(2:31)
N 5ﬁnuen.“w4_*; LTETUTTUIN Co ) ww,; S ;;;:i“';t TN
.whlch_;mplles tﬁat ‘ :fkffyzﬂwq- |

@
cor . .
'.OnUka)expLé r{xD; QXJ // (o) will <giua *

s

if deaths
tered w;th completeness C at all ages,
i1l equal C.. .

estimate of registration completeness. .

ey e e e

I ' _ : NCo)

-

then mhe waallue

‘ That is. | L PN "~ -
I D(a)exg{é r(k)dfjda = T

H.w -

A fean el

Bty \‘v-...--¢-7-
W

o

‘are completely reglstered‘f‘If they f-var=8 m@uus~f

AR
e

e A 3D b cerem e Y

Thevefone,-itswvalue;provides-@Jﬁmﬁadr.
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Th-L‘IS v"'-.-- ~—- S e e "-."-'-"-_L' <

fm D(a) “rr “(V\A“‘A_" - . . V .
Cltenie (20 TWC)TH o TUFEHCE P L ot ur

> m—— i wee me =g e

L L e L A Ll i i, e T v L ln it

"SoTTI T T

Lda)e= < ) - exp f.,r<x>d>§/ e eewii(2.32)0

- e e el mte vy gmm  me L mprorm Wit aen. - P I T P
St TS e IA o o et e e N et s et ss e s ‘- T L T T IS

Let N(o) = B, annual nLMber of bivthc, = . ..

'th(:'}n RTREI - . L._._...._._..; R AU R i e ,

) - H

SAdCa) = D(a) expcg r(x)d%] ee - €2.33).

Tﬁé;'discfefe ""ana'log'ué ‘tc"“th‘fs' 'e'c]'ﬂa‘tiicn'\"J'.'e"'-'_':"':" bt ‘-~~ T
< rsw--. LT L. ' ‘5, _ ‘ - v '

v

“ - - e N —— N
R e T I e T AR A I W AR i Kol Sk TR O I LI AL S o B AT e N
R Ok Fo TR SaL A e ] ; R N -....-._-,_ R N B - O e L A S

Withiu;each family AWestT, Nortn [East_or South) of -the

l

7fvmodel llfe ,table systenm, there_ .exist.a one-torone......

A — - e —— . —— i\ b wLe
R N PR —iae .

relatloﬁshlp between ~the ratlo of adolescent and younger‘%.

adult deaths (ages lO to 40) to older adult deaths

- T e
r'.‘._ s\‘-\.ﬁ-u—} .....‘,..;_.».‘

'Kages 40 to 60) and the llfe expectancy at any age x, =

-- -

for x 50 2ot LYy 95 (Coale and DemenY: 1982) Semni o ‘ e

-Ls....—-w e S - N [T R

e -

I ]
LS AP 4

EF Y

1nus ‘when the values of 5 a are summed to form.' 5

the ratlo 30 1q/20 ud, it is not: necessary'to know C: and

B s1nce they appear in both the numerator and denomlnatorﬁw‘

and cancel each other out. R

¥ e : .
I3 = - - - e - I
PN S B .

77 - e Re

Once we ccmpute the ratlo, ‘we refer t0' the appropaf.h,v

= s had - 4 e e e S ld e

'Plate famlly of model llfe tables for the corveepondlno
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e(x) value, which may be apprdximated by interpolation. -

R
) Tablg A.l in the appenalx aisplays the. ratios of

30 10/20 40 and the correspondlng values of e(75) through,

e(SS) whlch are associated with’ the Loale-- Demeny West -

.model l;fe tables fpr males and females at many»differenf_

levels of mortallty. It should be #mphasized that if

'one is llmltlng the estlmatlon of e(x) to ages above 75

or so (as in our case), then the’ 1mpact of an 1ncorrect
ch01ce of e(x) will be minimal in the estimation of life'r

expectancy at birth. ,, Vi L am

”*1Using“equations(Z.25)and(2;26)We.can generate. all- .
va]ue9/of N(a) “for o= o,’55u.“2, A= 8 and A, After. -

icomputlng these values, it 1s a 31mp1e matter to derive

fflve-year survival- prooabllltles«by using-onsionas Sastor oy
. S N + "ﬁiﬁu;m Jux

: v 5Pa N(a 5) exp[§ Sr . |
THE evvo dus o one :Fnﬁ; 'N( ) e Egua {2.28) is

W h;ch 1s the five. year dlscrete ver51on of equatlon'_

(2.6).

. s . e -
p R A T A K A A -

The other 11fe table functlons are derlved from ¢

ithé sequence -of 5P s by the’ follow1ng equatlons
) #a"'s = ‘ P B . o.a . | (2035’)
A T R T
Ta- sl E B
'“ﬂ-;f:sda. = . za:(l f,sPa) Qﬁ..;;cu' -‘1562,36)
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sLa = ' ‘g (- za +4ea:'.-§) e L e es e .'_'..'-., (2. 37)
T&. - §‘=a SL:y' ) ....,f,.’..".'.' . (2'.38)
‘and ' _ i
e (2.39) -
3 L .. . - e

Fo fin'fﬁefdefiQa ion of equatlon (2 16) from whlch .

- ey e s

‘tquation (2.25) is obtained, at ‘one p01nt, we arrive at iR

the follow1ng equallty

g HJ  , ,ﬂa+5 . S : u B
PR I hm‘;é D (X) exP[? gF ]dx f,sDé exp[é /! e
_.We assume 2Z:.to equal 2.5, thoughfln-an age gfbup where

the age dlStPlbUtlon of deafhs is declining ra .1d13. +thig”

. ey,
I

is a poor assumptlon‘and will contrlbute.to,a ‘biased v
estimate of N(a) at the older agesu- A correctlon factor,"

5y*, is, therefore developed which will compensate for

the error due toSthisfassumptiong?iEquafidgr(23555iié".y“

. '1|:,1"xu;§_adjus*t:e_d,}tc;,_b.,e___‘_ﬁv;,:-,.—‘_.b e E v mac R T A, WE

J
!

SRR SRR LA e

e N(a) = N(a+5) exp[ﬁ 5 a] + ;Ya.SD exp[é 5 r‘] Iy’

- i

(y,l = j-,‘.‘. fm e - ’.' :"‘ ...... ‘,
' v : - for a > 60

—

‘Where S?X is éstimated by the formula

e, e

N A N

. : .,

: e
i Ny v
- =
";»"\:\-;l § S

- Coaladad s )

e

R



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

PrestonTC (1381) proposed a method fpr the estim-:
ation of adult mortality to which‘a.populetiép-has‘been
subject,to during a given inteﬁcensal period from the age :
V ced by +uwo eﬁnsecu+ive nensusas. As
any other method that estlmates mortality on the basis
of 1ntercensal comparlsons, Preston s method reqh1res that
the populatlon be closed (that is not subject to: mlgratlon)v
and that the completeness of coverage attained bg_each -
~ of the censuses being compared belthe same. 'ﬁbwever, ther.

population under consideration need not be stable.

, '
‘Preston's method is based on the validity of
equation (2.6). o a

i.e.

N(a+e) = N(é).nPa expz;£a+n r{x)d§].

1

| Changing the dummy variableés to a#h =y and x = a, we

have _ _
/ el - : :
: B K = y -
Ngy)~-»N(x) y-xPx exPl.£ r(e)da‘, and )
since ‘
o P, = L
(x)
Qé have

N(y). = N(x) £¢ y' exp[: fyr(a)Aj] ..... .o (2.46)

j
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Thus if N(x), N(y), and the'sét of r(ﬁ) vaiues for u
between x and y are all'knowﬁ, then the survivorship .
probability 2(y)/2(x) can be éstimated from equation
(ZgHO)ﬂ,_In ofder‘to_introduce a-certain amount of smooth----
ing, Preston proposed the estimation of expectation of
févat;each age x, using extensive cumulaticon beoth cf
%he reported population and of the observed age épecific"ﬂ

]

growth rates. : e
4 ]

fRad

By definition

@3; = Ek,
£
X
‘ = %‘ . fm ‘£’ IR d.t
. o v NAT Ly
.a"-"/ :
&
, =4 £5x+t) dt
k £(x)
In particular
eg = [",P,dt :
= [TP(%) dt
(o] . .

/" ) f" :"\,’ ‘ ~».,' ‘ .
From equation (2.40) we have,

u_P_ z expfsY r(a)dé]
y=x x N(x) LX

There fore



r” N(y) exp i r(a)da dy
R TE'Y) [ ) w1y

In discrete terms with five-year age interval, we then

have

| ¥- 2.5 7 ce. (2.142)
=x 8y TP oy Sy :

X
e\ avd

where 5Ny_is taken as the mean of the two censuses age
u " N .
distributions, sry is the intercensal growth rates of age:

group y to y+u.given by'

5%y T —]"—" l: ] (2.43) ©

where tL and t, are the periods when the censuses were
conducted,'and N(x) is the mid-period number of persons o

aged'x, estimated by

N(x) = N+ N _¢ s SRIRREER (2.44)

10

However a preferable procedure is to derive N(x) in a
fashion analogous-to the derivation of the numerator in
equation (2.42), o Lo .

dl.e. ‘ ' ." i
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From equation (2.u42) it is noted that the observed growfh
rate of the open 1nterval is used for the purposes of
estlmatlon. Hlll and ZWO*l'r\lk'“'L (1989) however arcund
Athat_sinoe age reporting at older ages is, if anythlng, A
less reiiabie thénfat younger oﬁés, it is not aoVisablé
to use-the'observed growth rate of the oopen interval for -
the purposeS»ofweSKimation. Because oI tnis,,they ' “,;

suggeéted that the contribution,vp(A),-of the growth~rates
'of the xppermost ‘age group in mertality estlmatlon be T.
. calculated on the basis of other, more reliable ev1dence,
such as' the growth rate of the population over 10 ¢ P(lOf) )
~and the rafio of the populafion over 45 to the population |
;&‘_295;“;;:'76 a+ +ho middle of the wn+pwopnqa] neriod -
( N(u5+9‘/'N(lO+) ). Using simulatéd stable populations
and 1east.- squares regression;‘they arfived at the

following equation relating p(A)."to the quantities just

cited, <

aCA) + B(A) r(10+) + C(A) £n (N(u5+)/N(I0+))
Ceeesas (2.48)

p (A)

‘with thé'Qélues of the coefficients a(A), b(A) and C(A)

.as listed in table A.2 in the appendix.

* Define R(x) by . vi”ov R . 0

Lo : -5 ' '
iy REX) =0 2.5 +. 5.0 Z e »?;.’...... (2. u7) H;g
G a7 ) 5 % y=o 5 y P
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Then for the open'interval,

-R

R(A) = p(A) + 5.0 )

Lol o 1

l-r e & & & » o o (2.u8)
0.9y .

Once the R(x) values are availabile, theynaré used to trars-
form the observed mid-period populations into Pseudo SLxE

LN o) L SR

values denoted by Li. Thus i (i is the mid~period

population- in age group x to X+y that.is  ' s
N, = .5 [SNX(.t‘l) +gN (550 ] SERE (2.49) -
then ‘
SL;'E = SNX.eXP R(X) ‘ e se.e0 0o (2050)
.:—"-"a'hd“‘"“"’-w;"‘“—'*" . - At . ‘ ' N . .
./ mL* = ooNA' exp R(X) E : e e o s 0o 0 (20 51) ‘

The term "Pseudo" is used here to remind the reader that -
although'thé 5L§ values calculated according to equation *
(2.50) can be used to estimate expectatioh of life, they
cannot, -in genéral, be manipulatéd as the usual life
table SLX.S'because; among othefﬁfhings, their radix is
ﬁbt known. .

‘Pseudo Tx* and £x* values are given °

l £ = :‘ (.SL;E 5 sL / lo ‘o.c’oo-o._ (2 52)



and

e (2.53)

Finally:the 1ife expectancy estimates that are analogous -

to those of the 1life table are given as a e wLoen

ey = TR/ L R ¢ XD
Note that the behaviour of the 5L§ values does not by it-+
self invalidate the set of the life expectancy estimates ~
that are derived from them. Further note that eguation

(2.54) is equivalent to equatidnf(Z.QZ), with bo%h nume- -

rator and denominatorrinciuding'as*common factor . o E
' | | x=£
“R(x) - 2.5 .r, = 5.07% g7 eveeess (2.88)
’ > X y=o ® Y
2.6 ° METHOD IV: LIFE TABLE CONSTRUCTION BY CAUSES i
OF DEATH S
As a country paSSes thrdﬁéh varibus'stages of ¥

developmenf, it also experiences ‘something of an epide-

miological transition. The cause of deéth*structure of *

é'populatioﬁ"changes. Hence  differences in the relative =

.contributions of particular-causés of death to the ovep- .

' all mortality s*ructure of-a popﬁlation are important

-to stud§.

;be this, two approaches, namely, the single and
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»'multiple‘decrement approaches have been ﬁséd in this
study. In éddition to the standard aétuarial notations.
usad above, sapcrscrlpts are used te 1ndlca+e deatn from. .

a certa;n cause.' For example erls the observed ‘death g

rate between ages x and x+n from cause 1i. nMxl is the

A~

[or0c LA':

A~ ey v\ﬂ*-c Nardrymmvw 0
e wah R R e R

0]
0]
=
fu
1y
i
1<

¥4n Hh_n maugse 3
is eliminated. : - PR P

o

(a) SINGLE DECREMENT APPROACH:.

C

. -‘ ]

In this method, cause of death analysis ié made
under the assumption that death results from one and only:
one,céusg-i and that all the otnéfs.are apsent. rurther,.
the éssﬁﬁption4is’made that deaths from all these céuses i

are independent of each other.

If the Above be the case, then the forces of
mortality -ul(x),‘uz(x), oo ui(k) ... pK(x) for k causes:,.
of deafh are additive. i.e.

,/ :'::u(x) : %:-:l" u (X) ...."..:. (2-56)

‘u(x)is ‘defined as"the limiting:value of the death.rate .

i

»-When the age interval becomes very.short; . Since theﬂlifé:,

T

table deaths in the. age 1nterval X to x+ux are: £(x): S

'“t(x+ux), and the -exposure. 1s £(x)Ax,‘ we have R ?w}*ﬁﬁﬂnu
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wlx) = 2im T B{x) - L(x+AX) -
AX—> 0 £L(x) Ax
= = d L elx)
s Z(x) Hx
CSowx) = - d log R(x) ceena(2.57)

- Ax

Solving the aifferential equaticn that defines u(x),

-

we have
s

Y d\— :
\b%v(x*t) »&(x* ) . ® o % &0 o @ (2-58)
Loq '

The probablllty of living at least an addltlonal n ye

.

after one has attained age x is ﬁ'

. 4 [ A R D V. \ S .-
’,-", L :X'*'n : ___"‘ 'e E.‘.X.C\ ‘.,~ ceo os 0 00 (2059)
£a ~x = '
Purther, if ﬂx 1s the number of survivors at age .

. th

x with only the i cause actlng'((when all causes but

th

the i~ rare eliminated) and £ x+n is the number of survi-i

vors an additional n &ears after age x with only the ith'-

cause abting, then from ‘expression (2.59) = we have i

/

f

K ;"i¥\£n ‘£i§+n
.le,

Pt at <
o !

L wt(x+t) d;] énu(x+t)'dt ‘

Lo £ (x+t).¢gj>k L

«

R 6 u(x+t) dt, say,



and on‘multiplying by -1 and taking_exponentials_of both

sides, we have T

: 1
where R = n 'x

[7?- n]nx  eieeee. (2.60)

That is,vthe probability of_sur&iving an additidnal n

years after attaining exact. age ix'with only the ith
" cause acting . P* . . . . |
. Ay 4 gaveir WYy :
ey i
R s W '
i _ M '
afx = i’-_&fl] N e (2.81)
’ : £x : - i .
L Mi_ ' - ' -
Where n x is the obgerved death rate from cause i,
o i.e.;
. . i
1 = D
nlx n_Xx
/ T \‘_ : n"'x

!

Where an is number of deaths rin the age 1nterval X B
;‘to x+n w1th only the lth ¢ause actlng and an 1s the s b,

'reglstered populatlon in the age group x to x+n.

Similarly - | E{ﬁil;why
nMx = ﬁDX E
N_ i
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Where nDk is the total number of deaths (from all causes

combined) in the age group x to x+n.

) o ' - . l
Consequently, the survival probability, an,

when all causes but i are eliminated is given by the R

. : i
expression o "nMx .
: : 3 A B ;
< nP; = &.Eiﬂ = I_x+eJ n-x. ' R
." - ‘Elx L X 2 . . . ‘ ‘,'
Y L A , an an
| A N .
- £x+n nx n.X . ~‘
o [‘T , ”
B . » x - [
i
_ nx ' :
Y A e
S ekl |
7 :
.}
' _ nPx
. nP; = [£x+n nPx ceeeee (2.62)
. . Zx ‘;

Note tﬁat if the completeﬁess of death fegistration
does not vary w1th cause of death, i. . it is constant, { °
then we need not make correctlon for the completeness
. of death registration in,thenestimationgqfithe npi.valueé¢_
*'since itfwill appear.in bothwnumerator and denominator

_-of the.ratio nPx/nPx and will.cancel each:other out...

Cer
e

. Conversely, if an is the survival probability .



-
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with all causes present except t»helith cause (when only

. : 31 31 o
cause i1 1is eliminated), Ly and %% +n are the corresponc-

ing survivors at ages x and x+n cespectively,

then . ‘
I';i P
n x = £§'+n /Z ﬁ] n-x ceee (2. 83)
7%
-3 - i

Where npx is number of deaths in the age_group x to x+n v

when oniy the ith cause is-eliminated.

- Once the survival probabllltles are calculated,

. 1

the other life table functions can easily be computed.

e - el L S e o s -

”

(b) ~ . MULTIPLE DECREMENT APPROACH: , S

.+ The critical assumption here is that no cause
of death occurs eompietely in isolation from other'causes.
This is .a more realistic assumption since most: deaths

result from a chain of preceeding conditions.

‘ i
: j' - +This_means that llfe table deaths ndx from cause -
i have to be assumed to have resulted from all other

.causes,,and hence be dlstrlbuted:among-these causes;'“

If all real life table deaths are. represented by

D ; TS
#@Q_X, and the obseryved number dying:of-a: glven cause SRR U= PR

pi ‘
h'x and the llfe table deaths ape ndx, then the llfe ik



. : i .
table number dying of cause i, ndx is given.by

d

D . n X ' ..QT.. (2.84)

an :

Ty

d

v
.s o

11
o)
K

Equation (2.64) is computationally sufficient. .However

the terms used in it can be elaborated as follows:

' a% = 0 ket wtoert) at.

i
1

This represents the number of deaths-fr0m7capse i-for a

"

finite interval. ) : i
o pi n _
ii) *325“ = é__gL (x+t) ul(x+t) _dt ....(2 65)
’-‘ n.Ux énc I"t L\4\*J.) u(A+.L.) d.;.

The derlvatlon of the death probabllltles from various tfv..

causes, in thls study follows the 81mp1e,A ' - b

ni :
n®x . n% formula,-
o) ,
n-x
and does~ not 1ntegrate the elaborations suggested by - R
Keyfltzl2 (1977). -

Flnally note that as in Method IV (a), under the @

assumptlon that completeness of death reglstratlon does_liw -

';ﬂnOtuVaerwithfageqand;cause{Ofﬂdeath§?nobcorrectioﬁﬁforfk;fiw’w

underregistration need be made ih the application of

~equation (2.65).



Once life tables have been constructed from in-

complete death registration data by Method II as defined
formulae Jdevelicped.

above, it becomes a matter'of arplying the formulae
in Method IV .(a and b) to generate life tables by cause(s)

of death. Life table functions of par+1cular interest
afe the survival and death probabilities and the expect-
ation of life at variocus age groups or ages. e™(A) is ..
estlmeted by using the-30d10 / 20 40 ratio as explained
& . ' R
in ‘Method II above. Similarly e-}(A) is estimated by -
using the ratio.aodlé " 50 40 W ‘ '
Where A is the lower bound of the open ended interval. -
' ol
once the n°x values

i
#Note that in Method'IV (a)
x values, (death proba-

- hd '
.’v
/ .
. C enw . - ;
Sl
s

have been estlmated then the n
bllltles), n% values ( 1ife table deaths ') and the Kl

For the computation of

values are ea81ly computed.
values, we first estimate el(A) as des-

. i i
l R B
nlxs Ty and e
~cribed above. .
. a
Once we compute the n™'x

, For Method Iv (b).
val ues, we proceed to compute all the other llfe table

Here we also estlmate;el(A) cr e l(A) be fore
x_"and-ex velues. ’ '.mf

f
‘

 functions.
i We compute the  corresponding n-xy T
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CHAPTER III

ESTIMATION OF ADULT. MORTALITY USING
AGE SPECIFIC GROWTH RATE TECHNIQUES

3.1 INTRODUCTION

Tn +hi9.ghap+ef.mé intéﬁdgto stndy adult mortal- !
ify in Kényé qsing the age specific growth rate fechni- i
ques de§éribed in Chapter II.. Spécifﬁcally, we would like:
to | _
i) evaluate the épmpletehessspf Qeéth registration
in 1979 as reported by. the Registrar General's'Office rel-

.-atiVE“tO”the population as enumerated in 1879;

ii) ‘construct life tables for:Kenya using the 1969 and:
1979 population censuses .along with the infdrmation of
nurber of deaths registered in 1979 (deaths ‘which occurved

in 1979’ and were reported in 197¢);

and iii) construct life tables for Kenya using only
fhetmo"successive ceﬁsuses of 1969 and 1979. _ R
: For this study, we therefore need the 1969 and
. 197 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

beloW.- T T o

At this juncture, we woul@tlike‘to*point~out‘thafﬂ~“ o
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the 1979 census age distributions have been adjusted
for the fact that a certain number of thOQAQPhumeratnd

did not declare their age (those in the "Age Not Stated"

_category were dlstrlbuted accordlng to the age dlstrl-

bution of those whose age was recorded). i.e. Suppose

S mm AL Rl *tl
<

the per cent distr

as those, of known age, then the correctlon or adjust-

L]

ment fagtor f is glven by the formula

e

]

f = P +3% P ceerdies G3.1.1)
’ a

Where P_. represents the number renorted at earh ace and

v -

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

7Therefdre the adjusted Qaiﬁé?aflage{a“

(a = 0, eu. @), P % is

| Py % = ‘|pu + L Py Po. +eoe (3.1.2)
v E. . .P? . ‘ . . . *

an

]
Hh
v

,We wouldxaISO‘iike to note that since the'censusesléoh—

181dered ¢n thla study Took place on August 25th/26th, |
;;1969 .and, August 25th/26th 1979 respectlvely, the" length
of the 1ntercensal lnterval used«ln the calculatlon of

the age Speéifié growth rates is 10 years.

-

V19m Yoom oo - 4. s s
LT CL T4AC UNKNCWH age I8 Gile Ssaile -



- 60 -
That is, if  r_ is the age specific growth rate

N (1979)

~

between age 'a' and age"a+5{'_,'aNL_1 (1969) and

are the enumerated populations in. the age group a to.

a+5 in 1969 and 1979 respectively; then

o= 1 oen o (aerey ) \ o
57a =5 | 57a °3 ceee (3.1.3) 0
: : ] LsNa (1959Ll }
Table 3.1.1: Kenya Censuses Data (1969 and 197S) and .
: . Number of registered deaths (current)in 1979:
 Males. '
T : "Age Speci-| No, of |
Age | 1969 1879 . |I . 1979 fic Growth| Regis'd
. - o -~ e . Cwee oo b Lo L | Deatis
l\:u.'uuy / |:,upu.!._at..4.ux§ xupuu.a;...uul U jusLed nacceyvw A/ 1979'
| 5Dg
0 - | 1058012 | 1u22021|1 u2y 954 | .02977 | 7739
5~ 9 il 916 599 | 1247 091|i1 249.662 | .031 180 37
10 - 14 | 714 707 | 1 050 932| 1 053 099 | .03876 | 445
15 - 19| 560 152 | 854 123| 855 884 | .0u233 | (427
20 - 24|~ 428 015 |+ 641 HOL|r 642.723 |: .04066 | (452
25 - 29 | 349 594 | 51y 4s1| 515 512 | .03884 | 566
30 - 34| 280 948 405 385| 406 221 | .03687 | !558
35 - 39:|° 252 136 290 227| ° 290 825 | .01428 |- |57 8
%0 - uu’l 193936 | 261 480l 262 019 | .03009. | (629
45 = 49| 172 508 218 914 | 219 365 | .02u03 | !63.8
50 = 54| - 132 1466 182 908|183 285 | .03247 | .76 3
1155 = 591" . 11u 669 140 777 141 067 | .02072 | (8735
80 - 64i|. 102 u66 107 710{- 107 932 | .00520 | 902 |
Sf65e= 69| 7H 611 199906 |- .100°112:| | .02940 | 782
“70- 7ui]i o 4 363 | 66369 66-506|  .03186 | ‘1863
75+ | 83108 | 87786| 87 97| .00868 | 257%
por statep 1esz| T |
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Table 3.1.2: Kenya Censuses Data (1969 and .1979) and
' Number of .registered Deaths (Current) 1979:

remales.
Age - 1969 1979 - 1979 Age Speci-|No. of
Group P:}pfllation Population Adjusted ;Ziegzgzth 5251181 d
| 2 & 1979 D
0-4 | 10u6 380 1 421 385 1 423 936 .03081 " 6939
5-9 |* 593 359 1 244 749 1 246 983 .03335 702
10 - 14| 663808 | 1023 839 1.025 677 .04351 357
15 - 19| + 544 847 887 722 1889 316 04899 0
20 - 24| ¢ 450 096 686 003 ,'587 23y .04232 3L
25 - 29| 411 245 | 51 261 542 233 .02765 352
30 - 3u 299 211 412 691 413 432 .03232 316
35 - 89| * 264 819 325 367 325 551 .02077 338
4O - b 201 936 273 702 ,':;?714'193 | .o30s9 269"
45 - 49|+ 163 852 221 965 222 33 | .03053 301
50 - 54 139 072 191 022 191 355 .03192 350"
55 - 59| 102 235 134 534 134 776 ,02763 277
g0 - gnl:  on 800 100 g0 100 7 .01192 182
65 ~ 69 63 307 83 221 E 83 370 .02753 368
70 = 74| i 45 987 62 539 | .{'62 651 .03092 413
,  75 + 75 632 86 597 | .8 752 01372 1576
NOT-STATED 1wew | '
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3.2 ESTIMATING THE COMFLETENESS OF DEATH REGISTRATICN
Altheouga dC"~lo*;ng,ccurt;ies olften Pos3egg yital ™

reglstratlon systems, the level of coveraae they achieve

-

is not always satlsfactory Thus': age—'spec1f1c mortallty
rates calculated dlrectlyffrom the reglstered deaths
usually uneerest;mate mortaltity. :A method of aajustment
“that would tfansform the observed rates into bettepr egti-.
ﬁates'of.mortality conditions is\therefbre highly desip-

able.

-'Over the years demographébs.have proposeq several:

such methods of adjustment.v Pertiaps the best knOWn‘amongb

SR PO, —— e e

N A * ~. 4% ™o
Casrwiie e ‘.u\.. o lw s.u maaldice .u\iur.u...t.uu uc Luuu P“'UPchu u_y

1.

Brass (1975). More recently, ‘Preston and colleagheo

(Preston et ai;2

1980) have suggested a szmllarn@thcd
which, although still based on the assumption 0fstabilitﬁ5
provides- greater capabilities in terms of the evglyation

of the input data and the assessment of results.. R

v

‘In this fhesis; we shallfﬁse the Bennettaﬁd ¢
Heriuchi? (1981) technique which-is essentlalhra moulflc-.
ation of.the Preston et al. (1980) technlquexﬂmreby o
ffhe assumption of stability is no longer necessary -

, to study the comnieteness of registereq deafhs
~dn Kenya :in: 1979 relative: to<the populatlon Ofl%nya by

age and.sex as enumerated in 1979 _ ' . -
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. y

Measures of completeness. have - been derlved from
cumulatlng N(a) and N(a). Cumulatlcn would tend to

absorb some of the distortions ‘resulting _fcm age mis-

reporting and. differential registration-and:encmeration

by age... And the formulae which have been'USed to deter- .

mine the completeness have been derived in Chapter II and’

2eseribed in lethiod I.

Essentlally, if k is the: degree of completeness

of death registration; then o ' | E
i

K o=, B@) e b o(3a2.1)

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

N(a) = N(a+s) exp[S-‘sr;}+ 5D, exp[2.5 ¢r |
| Cediee (3.2.2)
for - | T W
@70, 5, eu.y Am 5, Eers
and . -
N A) = U\h+)Lexp\“(A+)8(A»’({P(A+)e(A)} /65] E
! S ‘
/ L T : cereen (3.2. 3)

Where A is the lower bound of the open 1nterval.

Once the age soecific growth rates, 5T4 (a=o, _3f

.55 e A-S) and. r(A+) ‘have ‘been calculated and e(A) 1s iéizhﬁf?

dEtermlned where r(A+) is the- crowth rate of the open

Fl




LX)

interval and e(A) is the life expectancy at the beginqing
of the'ppen interval, the Bennett - Horiuch;’.5 (1981)

technigue of estimating the compieteness of death regis- ~

tratioh;can be summarized in the following‘s&eps:
Step-One L .

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

Step-Two - L

By 1terat1ng downward the age dlstrlbutlon, :

Y

compute N(a) for a=o, 5, ... A=-S u51ng equatlon (3.2.2)

\
.

Step-Thbee : 3 L . '1
‘Compute the estimated.populatiod, N_, in

‘the age.a to a+5 where

'%Na

2.5 [N(a&) + H(a+5)) ...  (3.2.4) ¢
Estlmates of the completeness of .death reglstr— .
‘ation can then be derived as theimedian of a series of

-

10¥a-5 (the estimated number of people’ between ages a-5

}and a+5) divided by the cerrespoﬁding figures in the -
'observed Dopulatlon. ‘

Where,

lONa-S = sNa_s + . sNa g o e .;.l.f . (302- 5)-.;,“

Now we, reallze that in Step One, we need the ;. RO
value of e(A) in order to estlmage N(A) u51ng equatlon o

(3. 2.:) - But in most aeveloplngveounLrles:(Kenya inciuded),

.

- .

-
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the valup of e(A) can only be approxlmated. For this
reason. the a7+9rnaf7ve m@fhod of estimating N(A) Drooosed
by-H11l~and Alotnlk &1982) which does not need the

-value of e(A) has also been employed 1n order to 'study

if the method of estimation of N(A)'affects the complete?.
£

N~ — - & oy -
lCOoOo W “oa

,The Hill and Zlotnik method of estimating N(A)
lies on the assumption that ifvaapopulation above age A
" "truncation age"‘is stable, then:using stable populations °
~generated from the Coale—‘Demenypmortality_modelé, there };

exist a value of Z(A) such that .

~

N(A) = D{A®) { exp (r(A+) Z(A))}...(3.2.5)
Whepé Z(CA) is approximated by the equation
Z(A) = a(A) + b(A)r + C(A) exp:{D(45+)/ D(104)}...(3.2.7)

Where r.= r(A+) is the stable growthﬁrateiat'age A and
above, D(45+) / D(10+) . is the ratio of the recorded deaths
over age 45 to The recoraed deaths over age 10 and a(Aj,. .
BkA) ana CkA5Tafé coefficiénts.obtained by fitting f ‘ﬁ
lequatioa;(3.2.7).Sepapately:to siable;populations:gene— T
i rated by éach‘of the families of:regionai modél»life | I

tables ' Table A.3 in the appendix.shows the coeff1c1ent84,

"3:festlmatag_uslng1theu”Wast"qfamllyaofareg;onaltmodel.llfeﬁ;_&:ui<

tables..
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Once Z(A) is approximated N(A) 1s estlmated by
equation. (3.2.6). Then all the other N(A) (a-o, 5; cee
A - 5) -—aluss are obtained u51ng»equatlon.(3.2.4). Hence"

/

the - 10Va-5

10Va-5

steps outlined above.

QResults'ebtained by the application of this tech--

nique referred to as Method I iniChapter 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

for males and tables 3.2.11 to 3:2.19 for females.

kTTables 3.2.1 to. 3.2.4 show the results for the S

estlmatod completeness for males:with 60 years as the

"truncatlon age" pifferent values of e(60) have been

used in the estimation of N(60) by equation (3.2.3) i

i.e. .
N(60) = D(60+) {exp[r(60+) e(50)] H[r(60+)e(s01 2/6)) "

Differeﬁ%‘values of e(SO) have.been used because the

exact level of mortality in Kenya as 1n most developing :

fcountrles is not known. The" values of e(60) used for

males are lu.s_years, 15 years and 13.9 years.

. The choice of ‘the e(60) Vilues is however not -
arbitrafiiy done. The value of €(60) =°14.6 years was

ratios are obtained by following the [ .

P




obtained from the 1979 Kenya model 1life tables’

(o]
-3

i

by assum-

ing that the modél'life tables are accurate and ‘correct

1

3.2.

and Table

of deafh»registration when

an input in the estimation of N(60).

~

e(60)-

shows the estima*es of the ccmpleteness

14.8 years was used as'’ .

The median of the

, . . | :
lONa-S / 10Na_5 ratios gives #heAcompleIeness of dgath

registration as .223.

That is to say only 22.3 per cent "

of all deaths which occurred in 1979 were reported or o

[

registered in the same yea

15 years was used in the estimatioh of ‘N(60).

of e(60)

—— e SRt b e o

------

\.LUOOI

level lo ‘was used to estimate. e(50) sznce most ort_n, the

r.

15 years was obtained. from the Coale- Demeny8

¢11e EaDleS moael North level 15.

Table 3.2.2 shows the estim=

ates of;fhe completeness of death registration when e(60)=

- The ‘value '~

Model North

[l

mortality level of Kenya has been said to be rougnly aproxi-

mated by it.

10Va-5 ratios is givep as

is used.as an

On"v 27 .1 per non-t' of 211

B SAN

From table 3.2.2, the median of the

.224,

input in the estimafion of N(60),
t oot '

A

were reglstered in- the same year.

value of e(60)

:N(GO). ‘The value of . e(BO)

the Coale- Demeny 1life tables model."West" level 15.

results -are :shown: in *able 5302, 3»@\The medidn of: the*ﬁVﬁ“U{“fH*W"

>~

' lONa—S 4~10Na-5 ratios showg.that~p§1y 22.1 pep cent

all deaths werevregistered.

-

13.9

oad+he -
4= 3-8 eR0)

10%a-57
iThus if e(60) = 15 years”
then
whizh cecurred in 18792
We have alsc used the :

13. 9 years for males in the estimation of

years was obtained from

-Itsgw.
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‘New instead of usiﬁg equatien~(3.2.3).which needs
the- value of~e(60)_in order to estimate N(BOS, we estim-
ate N(60) by the a;ternative hethod which does not-require'
e(60) as; an inpﬁt; That is, we approximate N(60) by the

formula -
N(80) = D(60+) exp rr(60+) Z(soi]

Where Z(BO) is approx1mated by equatlon (3.2.7) and the
coeff101ents of 2(60) are obtalned from able A.3 1n-the
appendlx' N(60) has been approx1mated as equal to 6420.
Then follow1ng the procedures ouflrned above' for estlm-
ating the comoleteness of death reglstratlon, table |
3.2.4 shows that only 22 2 per cent of all deaths were ‘,h

recorded

P4
/4' .-’

-

Table 3.2.5 is now a summary of the 10Na 5 /

lONa-S ratios for males in the estlmatlon of the complete- :

ness of death reglstratlon in 19/9 at truncatlon age 60

15

when the different values of e(BO) are used in the estlm--
ation of N(860) and for the case in whlch N(60) is estim- |
a+ed 1ndependently of e(SO) Itiis observed from this’
table, table 3.2.5, that the perhcent difference among

sthe - N

lO / ~N__. ratios at"eaeh age group is less than:’

a- 5 10 a—5

.5 per cent and that the per cent: dlrrerence ‘of the mediaris

o

°~nthe,”“ﬁ 10Va-5"

10V5=5"

That ‘is‘to say, the choice of e(60) or the treatment of

ratlosalsjless;thantaanerrcent;;sglhn&;i



the open interval (estimation of N(60)) doess not seem to

significantly affect the degree of the completeness of

death ragistr a*.c“ ameng males. - ' ..
‘In order to study the consistency of the basic

male data used to estimate the completeness of death

=

e s -t-. e ahArra —adem -
2! -l.&acvv -t -

vv-—\ J— -
- fg i S e ~vid e e Ced

-~
k.-vutrl

€35 Tstimates T have
been calculated ’ w1th different. truncatlon ages (A = 605.9
55, 56)1 For each truncation age, the dlfferent technl-
ques ofgestlmatlng N(A) are-emp;qyed. 'In.addlt;on'to
table 3.2.1 in whiehle(GO) = lG;S years was used to esti-
mate N(SO):in the estimationlofjthe eempleteness of deatﬁ
~“Tegistration; tables 3.2.6 and 3:2.7-show‘ the results |
obtained'&hen e(55) = 18.0'years‘and e(Sd) = 21.7 years =
‘are used to estimate N(55) and NtSO)_respeCtively using :
equafions(é.Q.Z);f The values og°é(35)'= 18.0 years'and T

e(50) = 21.7 years were obtained from the 1979 Kenya

National Model life tables.. Table 3.2.6:gives the median- ... .

'of the N / LN ratios a5,5222 while table 3.2.7

10a-5 10 a-5

glves the medlan of the ratlos es .223; Thus if e(A) =
{A-SO 05, 50}’18 used in the estlmation of N(A), the :
degrees of eompleteness of*deatﬂ?registratiOn.are5.223, v
'1;.222 andv.223 for truncatlon ages 60, Ssiand 503respect-§

A}

1vely. -

"If on the other hand N(A). (A = 60, 55, 50) is .i .



estimated 1ndependently of e(A), for.trunoetion age 60,
the eomple teness has been estlmated as equal to .222 in
«table 3.2. For truncatlon agec 5% and 50 from t~b1°s.*
3.2.8 and 3.2:9 the completeneSSxof death reglst“atlon |

1s‘est1mated as equal to .222 and .225 respectlvely.

- "

Tahle 2.2.10 iz now.a summary of the . N _'_ /
. _ ST a-

10Na 5 ratios for the different truncatlon ages (A 60,55,

50) and=for the different treatments of thefopen%intervalﬂ
It is observed from table 3.2. 10° -that, if N(A) for.all
values of A, is approx1mated w1th e(A) as.an 1nput 1n itsn

approx1matlon, the dlfference 1n§the medlans of the

~

‘1oﬂ=’ 1oNz-5

other hand table 3.2.10 shows that if N(A) (A = 60,55,50)=

’1s-approx1mated,1ndependent of e(A)wfor;all values of A, .{. = -

the per:cent difference of the dagrees: of completeness is«
less than or equal to .3 per cent. -Thus in both cases A
of the- treatment of the open 1nterval the per cent

dlfference of‘the degrees of*completeneSS-.ls less than 1
.5 per oent.\\ﬁe'can thefefore sdy at this point that .

'w1th the available information and with the truncation

fages con31dered, the degree of completeness of death re- :

‘gistration for males does not vary much with truncation »

age.: - LR

A study for the completeness of death registration - -’

N__. ratios is<iess than .2 per cent. Un the ...
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for females in Kenya in 1979‘has also been carriediout.
As was the case for males, weihave started by'taking
different values of e(GO).iﬁ the estimation of N(60).
‘Values of e(BO) used in the ‘estimation N(60) are 15.4 Lo
years (obtalned from the 1979 henya Natlona] life tables). ,v
Inc1dentally e(60)= 15 5 years fcr remales by the Coale-
' Démeny ¢1;e tables model 'aestf_+eve; 13. Therefcre In
this study,;a table of the completeness of deeth regist-
.ration éstimates for e(60) ='15.5fyears has not been
.. given since its values are.nearlywthe‘same as those -sl-
‘given when e(60) = 15.4 years. -The Value‘of‘e(GO) = 16
years was obtained from the>Coale;’Demepy life tables
T model "ﬁ6£¥ﬁ"71eéé1 15. sEsfimetés of the coleetenesse a

of death. registration when N(60) :is estimated independ-

'ently,of‘e(SO) have also been worked out.

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

~the mediens of the lOﬁa-S / loNé_s.ratios are .1h3 and

.135 respectively from'tables 3.2.11 and 3.2.12. Table
5.2.13 shows that if N{60) is. estimated independently'of y

efGO), the medians of the ioNa_s;V 10Na 5 ratios gives

the completeness of death reglstratlon as. equal to .135

Now table 3 2.14 is a summary of the 10Na 5/ lONa-

A

ratlos 1n whlch the two e(BO) values are used:to est1mate*jy~*

- N(60) and when-N(SO)'1s'estlmatedxlndependently of e(60)+:
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From tahle'3;2.1u it»is observed"that the percxmt diffe-
rence of the degrees of completeness as given by the

medians of the . .M

S e -
1oNams / ratics ;s__ess than or

lO a-“ T
equal to .8. ﬁhis per cent difﬁﬂence in the degrees of
completeness with truncation age 60 is relatively higher *
than that for males (.2 per cent). :Further.it is cbserved
that the: per cent d;rrerence 1d the 10Na-5 /- Na ratios

107a-5

at each;age is higher among females relative to that for ;
males. The maximum per cent dif%erence is however lessk
than 1 per cent. Since a per cent difference‘of.l is
small, we can conclude as was thefoase for mailes that at -
“_gage.ﬁﬂ the degree of the completeness of death reglstr-

ation deoes vary much with the choice of e(50) or techni-

que of estimating e(60). (S . ¢

‘ further as id tﬁe case for mafes,.we study the consistency

of the basic female data for thegestimation of the comp-

‘leteness,of death registration.*:For this, different |
truncatlon ages (A 60, 55 and 50) have been considered ;
as was the case for males, in estimating the completeness:
of death reglstratlon. Values«of e(A)'(A*: 60, 55 and SOf»

used 1n the estlmatlon of N(A) were obtained from the

1979 Kenya Nat’onal llfe tables.x Table -3 2 15 and 3 24 16'7h¥ﬁ

4_ shows female deaths, populatlon, the rates of growth by

age and values of ﬁ(a), 5N » and the N ARNEN | S Ef

a 10" a~5 10V a-5
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ratios for Kenya 1979 when e(55) = 19.1 years and e(50)
. . / . . o * 7 .
= 23.0 years are used as inputs in estimating N(55) and

N(50C) “eepeetively Table 3.2. 1é:gives-the median of thet
ratios as equal to .129, whlle table 3.2. 16 gives the median
of the ratlos as being equal to .:131. '
;f N(A) (A = 55, 50) is estlmated'independent;y o
of e(A),pfable 3.2.17 estimates the completeness of death*’

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 e,summary}of.the'female lONa-S

e e —— - etnE s Lo oS e ot -

lOHa-S TAUiss Uy wge fur Kefniya i 1575 fuge dilfferent crunc-

ation ages (A = 60, 55, 50) and for the different treat-

Sy

,ments of the open interval. . It is--observed from tabie
3.2. 19 that if e(A) (A = 60, 55 ahd 50) isjesed as input
in thelestlmatlon of N(A), the pe? cent'differencebén the
degrees ef cempletenese is lees tﬁan .6 and that the -%T
/

N

- 107 a-

difference among the 10

5 N;;S ratios falls with
age. Foeifhe7cese~in which:N(A)-(A - 6C, 55 and 50) is,. v
estlmated 1ndependently of e(A), table 3.2.19 shows that
‘the maximum per cent dlfference in the completeness of
'death reglstratlon is .8 per cent.‘ It is also observed
-that. the per. cent dlfference in’ the degree o completeness‘

of deathgregistration at any'age_is‘less than or equal }“

to .2 per cent. V A



1

i

5

Table 3.2.19 shows that if we consider a per
cent difference greater than .6 as large enough, then we

can szy that for famales unlike the case for, males, the

sow

degree gf‘éompléteness_of death fegistrationﬂiS’affgcted
by frunéétibh ége. This suggests the pregencé of agé
reportiné erroré. If we howévérlconsiderﬂany per cent
difrference in fhe degrees‘of completeness less than 1 peré‘
cent asfnegligible, then,we can conclude taét fo# females "
as for ;ales, truncation age doé; n§t Signiéicanéiy affect

the degneé of completeness of dedath registration and that:i*.

the treatment of the open interval at a givenitruncation
age.doésinot significéntly‘affeét,the degree of complete-:

0o e e

' From tables 3.2.10 and 3.2.19, we can then approxi-
mate the:completéness of death registration in Kenya in =/

1979 as 22.2 per cent for males and 12.7 per cent for

~females‘?espectiVely.,_Thus all deaths in 1979 have.to be.=..".x

infiéted;by a factor l/.222 = 4.50 for males and l/.12.7 =
7;97‘fcnﬁ-cmales rcspe;tively; This has been done aﬁdf
iéldispiayéd!inﬁfable 3.2.20 and “3.2.21 respectively. We*~
'also_note‘from the . findings that male déaths wereifegis-
:%ered re;afively better than female deaths. ‘ ' ﬁ

N\ .
/‘ B yN»a.; ,rati oS _, for\. ,'t . :,: L /' . ,'."v

~If we consider.the )N, g/ 7oN5os

truncation age 60 and when e(60) -values are used as inputs’.

.~



LN . t
4

in the estimation of N(60) for males and females as rep—
resentat:ive estimates of the completeness of death regis-

tration, then figure 3.2.1 and 23.2.2 show the variations
N . ! . . . -

N

of

~10

a-& / lONa-S with respect té‘age. The deviations ofy

the ratios from a straight line indicate errors due to either to

.
L Xado b oo e
bt = Yt bbbt bt

eporting or differentlial suumeraition of the 18635 U

and 1979 censuses.

L] * !

Degrees of completeness of death registration of
22,2,per}éent'fof males and 12.7'ber cent for females shows
that the'completeness ©of death registration is poor. ' There-

foreunless -death statistics in Kenya are corrected for =~
. ) v i [y . -
widerregisiration, inairect metnoas or mortality estimat-

o

ions gﬁoﬁld be used when deélingvﬁith the death stétis—

ties.



- 76 = 3

Table 3.2.1l: Male deaths, Populztion, and rates of growth -

by age and values cf N(a),  N_, and 10Na_:'/

- S

N for Kenya 1579 {e(60)

14.6 years}.

iO a-5
' /
Age Speci- | Nurber of | 1979 Popu-| Estimated | 5 & o |
Age fic Growth | Deaths = lation’ ., .| 1878 Popul-|10 ajﬁ/lO a-5|
il prate gr 875 (D)) N, nlay | agon - ‘
. 2 s 25 2
0 | -02977 7739 1 424 954 | 74 610| 329 293 ==
5 0310 | 803 |1 249 662 |57 07| 263 178 2
. jio | .o03878 ws |1 0535099“‘!48 164| 218 .598 .209
15 04233 427 855 884 |39 275| 176 663 .207
20 . 04056 452 642 723 ‘31.39,0' 141 560 .212
R . sAR §15'€32 | 2€ 2onl i 7En .220
30 [03687 558 406 221 |20 266 | 91 528 .223
35 | .owu28 578 | 200 825|156 aus| 77 515 U3
% |.0m009 | s23 | 262 018 [ 5551 . 86 728 | .261
45 | .02403 638 219365 |12 030| . 55 2u3 .253
50 | :03247 “763 - .| 18328510 087 yy 805 | 268
85 .02072 675 141 067 | 78 55 35 740 | .7u8
50 1.Ulbil 5128 | 362497 |64 41 [ . ——- —-
A " |Median =.223 !

N

e(B0) = 14.6 years {Kenya National Model life tables "1879}.



Table 3.2.2 Male deaths, Populatibn, and rates of.g'r*ow*th by are and

- 77 =

;
H
1

~

'.e(60) = 15 years {Coale - Demeny (1966) Life tables

. Mode{l" North l'eve]_.‘ 1‘5}._ .

N

Values of I:I(a), Sﬁa’ and ' N__- /'loNa-;S for Kenya 1979
{e(60) = 15 vears}.
Age . D' 1979 Popu-| . - -
5"a 57a latlgn' N(a) 5N, hoVam5/10Nam5
: g &
0 |.02977 | 7739, |1 u2y 951 74.871 330'568{ 1 -
5 .O;lo 803 |1 2u9 662-| 57332| 264 223 .2%2
10 |.03876 | uss 1053 099 | ue 357 218 u7s. | .é;o
15 |.ou239 | w27 | 855 seu | 33 wau| 177 30 | .208
20 | .ou086 | 152 642 723 | 31518 142 140 | .213
ARt L e 515 5iZ | 25 7338 14 215 Zi1
30 |.0%687 | 558 | u0s 221 207352 91923 | .22u
35 |.om28 | 578 | 290 825 | 16.817| 77883 | .2u4
4o |.0308 | 62 262 019 | 1n 728 i$7>038 .262 -
45 >.ozﬁos 638 | 219 365 | 12.087| 55 513 | .255
|50 |.os247 | 763 | ‘183285 | 10718 us om0 | .250
55 02072 | 675 | 11087 | 7898 | asous | .20
60 ;0;51;_ 5128 32 497 | 6480 —r —
Median = .22



Table 3.2.3 Male deaths, Pcbuiatim, and Annual Ra‘tes of -Growth

~ -~

hy Age-and Values of N(A), SN, s and lCNa--S/' oNams
. for Kenya 1879 {e(60) = 13.9 vears}.
. I

Age 1979 Ponul- o X | o :

S N T @ | a hoVa-s/10%as|

¥ . | .
0 |.02977 | 7739 | 1uowoesy | 7y 1u9 | s27 1u8| . ——
s |.0310 803 | 12u9 662 | 55 710 | 261 335 | .220 -
10 |.03876 | uus | 053 099 w7 82y | 217.048|  .208°"
15 |.04239 427 *| 855 88y 33995 | 175 395 | +206
2 .gﬁaoe' 4SZ | 6wZ V25 | 01’163 | 14U 326  .zil
25 jﬁsééu 566 | 515 512 | 25 ou8 | 112 903 .219
30 .|.03687 558 | 405 221 | 20113 | 90828  .221
35 01u28" 578 290 825 | 16 218 76 gds o oul
40 |.03009 629 262 019 | 14543 | 66 178  .259
45 .oéﬁbs 638 | 219 365 ii~928’ 54 763  .251
50 |.03247 | 763 183 285 | 99 77 | un 3s8|  .2us
55 [.o2072 | 675 | ‘wa0s7 | 7778 | 35 75| .2u8
50 .oisil'\" 512gf' 32 497 5

] "\ Médian:.221 ‘

BN

‘;!.f'.e(GO) 13 9 years {Coale i Demeny (1986) -Life~tables::-

N\

Mode 1 West level 15} B
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Table 3.2.4 Male deaths, Populaticn, ind Rates of Growth by Age

and Values of I:I(a), FKI_J and ,N__

-~

W s Ca N

e/ N _c for Kenya

1979 {TRUNCATION AGE = 60}.

s |Agé'5pcci- Ko. of 575 Fopu-{ . - Estmatead
ric Growth |Deaths ilatien \ nN(a) 1978 Pop~ N
Rate 5Ts 1979 5Da SNa‘ E .ulatlonsﬁa lO a- 5 lO a=t
; : _
o |.o2e77 | 7738 |1 wow osu [7u 533 | 328 935 . —
5 .031 803 . |1 249 662 {57 ou1 | 262 873 221 L
10 | .0387 4ys |1 053 099 |48 108 | 218 3u3. .209
e T Aessa T pcs oon loo 900 | ae neo 207 =
20 | .04086 452 6u2 723 | a1 352 141 320 212 ¥
25 03884 566 515 512 25 176 | 113 488 .220
30 .03687 558 405 221 |20 219 | . 91 13 L2227
35 | .o1u28 578 290 825 16 305 | 77 328 L2u2
 jvo 03008 629 262019 (14 625 | 66 560 260 1 |
45 02403 538 219 35 [11 998 | 55098 .253
50 03247 463 | 183285 |10 OO | 44 680 .248 -
5 ,.0207éﬁi' 675 11 087 | 7 822 35 630 .248 -
.156 01611 5128 362 497 16 1420 -

N(SO) Approx:.ma‘ted usn.ng the equatlon N(SO)

{expCr(60+) Z(60)]}

L exp- {D(45+)/D(lo+)} and . the coefficients: are obtained: from =+ -

Wes t Mortallty Model.

d

Where

RS

Median=.?222

- Disony

(60)- a(60)+b(60) r(uO)+C(60)




e

 Median = .223  Median = .224 Median = .221 Median= 222
;1. e(60) = 14.6 obta.med from the Kenya Model Llfe tables (1979)
2. e(60): = 15 years ‘obtained £rom-using Coale and Demeny (1966)
+ . life tables Model North level 15. .. . .- . . _
© 3. e(60) = ]_3 9 years :obtained. using Modal.West: 1evel A8 e
* No Value of e(60) is needed in the estimation of N(60) . P

-
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Table 3.2.5 EI ./ iON;a-S Ratios for Males in the Estimation

10 a-5

- of the Cemnleteness of Dea h Registration 1979.

bee hiNas/ 10Na-$ Using |y Nx-s/10%4-5 107257 1005 10725/ 105"
1) | |Usjug €i00=" (Usiig <(80)- ’ -
e(bO) 14.6° ‘years 1i5°% years |y, (3) years

- | | ]

5.9 | .22 . .222 a0 221
ho-s | 200 | L0 .208 209
1-19 |  .207 - | 208 | .20 - .207
o2 | 212 .8 o2l .212
£5-243 ! . ..‘220 : ollL r o | 219 o 220
30-34 | ° .23 o C o222
35-39 | .; .2u3’ |ows o 2m | .22
s | o2sr . | o.as2 | .ase | 260 |
us-bg . | 1283 s .251 253 f
50-54 | - .ou8. . . | .280 1 e  .ou8 _)
s5-53 | .ous. | .250 ', : . 246 248
80 + . | o

- N(GO)= D(60+) {expLr(60+) Z(5011 }.

-
BV

V-
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Table 3.2.6 Male deaths, Fopulation, end Rates of Growth by Age and

© Values of N( a), SNa and

SN . for Keny
s iU a-o ¢UNa-b Kenya 1979.

{TRUNCATION AGE = 55 YEARS}

Age |Age Speci- |No. of | 1879 | Estimated| .
fic Growth |Death 5 |Populatian) g,y [.1978 Pop= |y N, o/, N o
Rete gr, 11973 Sap g g dation (75 A

| l s

o | .o277 | 7739 |vuowoss |mosel | a9 188 | -— .

5 | .o 803  [12u9 662 |57 082 | 263 083 | .21

10 | G387 ws (1053009 |us 3 | 218500 | .20 -

15 | .ouzas 427 855 884 |30 257 | 176 560 | .207

e 642 723 |31 275 w1 425 | .22

25 | 03884 566 | 516 517 |25 195 | 118573 | .

0 | .03%87 558 406 221 |20 234 | 91383 | .22

35 | .olu2s | 578 | 290 825 [is319 | 77390 | 2 o |

40 | 03009 629 262 019 |14 637 | 66 615 | .20

w5 | “.2u03 638 | 219 35 |12 009 | 551u5 | .23

s0 | L0347 763 | 183285 [loove | uw 723 | .

ss+ | o173 | sana orseu |78 un | - |y

Median=.222
e(55) = 18.0 years {Kenya Model Life tables 1979}. .
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Table 3.2:7 Male deaths, Population, and Rates of Growth by Age and -

Values of N(a), ¢N_, and j N_'c/) N o for Kenya 1979,

{TRUNCATION AGE = 50 YEARS)
Age ‘ége épecif go. PfA 1979 " %stimated Ca
-07a S ot S-Na
o | .o2077 | 7730 1 2y osu|75 108 332 620 -
5 | .ox 803 1 2u9 662[57 612| 265 523 |1 .223
o | .07 | us 1 053 039|yg 597 220 570 .o
15 | .owss | w27 Y| ess ssu|ss 631 178 273 | .209
20 | .ouoss ys2 |  6u2 723|31 678 142 800 .21k
25 | .03sey 566 515 51225 2| 114 700 | .22
30 ;05687 558 uos 221[20 438 2 315 | .225 3
35 | .omes | s78 | 290 e2s|is usel 78205 | .2u5
o | 03000 520 | 262 owefu 7eu| . 67 3u5 263
bs | .02403 | = 638 219 365|112 144 55 780 .256 3
sor | .o21i9 | eses | 686 ouof10 188 - | p
; . | TR - L LMedian:.Z‘;’Z.B

i
N
i . 3
{ ' 1

'e(50) = 21.7 years {Kenya' Model Life Tables‘1979}.%~-T
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Table 3.2.8 Male deaths, Population, and Rates of Growth by Age and’

Values of ﬁ(a) ‘and 5

N
a anc

. 10Va-5/10a-5 for Kenya 1979

~ {TRUNCATION AGE 55}

*

Age | Age Speci- |No. of 1979 i Estimated| . .

Tic Geowth | Deathsy Fopuiationy N(a) | 1979 kop=|~ N__z N =

rate r 14979 57a SNa\ | ulation o
.' | SNa
’ f
o .|.02977 7739 1 424 954 |77y 462 | 328 605 -
5 |.031 803 1249 662 |- 56 980 -| 262 588 221
10 |.0387 4u5 1053 089 |'48 055 | 218 100 .2093
15 .ouzsé 427 855 884 |'38 165 | 176 255 2077
20 3dégsé 452 ‘su2_723 .31 317 _ | 141.160 .212;
25 |'.03ssy 566 515 512 |25 147 .| 113 355 .220?
30 .03687 * 558 406 221|520 195 ' | 91 203 .222%
e 01428 578 290 825 | 16 288 | 77 230 .2u2;
40 ..oéoog.‘ 629’ 262 019 |14 606 . | <66 470 .250?
45 .62903 638 219 365 | 11 982 55 018 .252.
s | .ogan7 783 122 285 [-1C C25 | &% 810 .247%
55 .oi7ééﬁf\“ 5803 503 564 |778 19 --- i
1 .

Mediaﬁ= .222

N(55) Approximated using the equation N(55)= D(55+){exprx(55+) -Z(58)1}

“ - Where Z(55) = .a(55) '+ B(55) (55+):+7C(55) exp™{ ' D(45+) /D(10¥) "} and/E" » o

the coefficients are cbtained from West:Mortality Model.
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" Table 3.2.9. Male 'deaths‘,kP'opulation, a1d Rates of Grosth by Age and

Values ;Df I:I(a), SN

a and 10'a-5/100a-5 for Kenya 1979

[TRUNCATION AGE = 50

Age |Age Speci-| No. of - 2979 | . Estimated| g N
fic Grewrthl Deaths. | Penulation |- N(a) 41 1979 Pep-| 10 2-5/10"a-5} -
Rate gr_ {2070 St oMy . ._1=rm :
| _ SNa :
o |.02877 7739 |1 uos 9su |75 652 | 33y w3 [ - - -
s |.oa 803 1249 662 | 58 005 | 267 345 | .225 :.
10 |.03876 - | uus 1053099 | 48933 | 222 103 |  .213 -
15 | .0u239 427 855 884 | 30 908 | 179 525 .20 |
T ThoudssT | hs2 | 642 723 |; 31902 | 143813 | .21 .
s | .08 ‘ 566 515 512 .25 625 115 533 224
30 | .03%87 558 406 221 | 20 588 93 003 |  .226
s |.om2s | 578 | 290825 |ias 613 | 78 808 | .2u5 %
w |.o3008 | 62 262 019 |- 14 910 | 67 885 .265
ys | .o2u03 638 | 219 365 |.12 2y | 56 253 | .258%,
50 |.02119 6566 686 849 10 257 R
J | Median = .225

- ,‘N(SO)r apﬁfoﬁ.mated using the equatiocn N(50), = D(50+) . {expr(50+)2(503}
©iWhere Z(50) = a(50) + b(50) r(50+) +:C(50) exp.{D(45+)/D(10+)} andiv,

coefficients ave obtained from West Mortality Model.. . ..
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Table 3.2.10 Male lONa-S'/IONa—S- for Kenya 1978 for Different

Truncation Ages and Different Treatment of the Open

Interval 2 ’

T

Fvcpi)= D(A+) {expTr(A+)e(A)] e([’r(A{)e(Aﬂ?’/s)} N(A) D(A+){exp§~(Ar)
L s . ZACV IR
rge | TRUNCATION AGE (A) | TRUNCATION AGE (A) ..
x | v - e 55 s . 60 55 50
s | . .22 221 223 Can G2z .22
0 | . .08 s om 200 .209 .21
1 | . 207 207 L2080 | .07 207 .210
20 ST 212 o 22 212 L2
25 co220 .22 222 220 .220  .22%
20 | g w223 .222. 0 .225 .| .22 .222 2264
35 . .ou3 2% .aus 242 .42 246
40 i <261 .260 . .263 " .260  .260 .265}{
45 o .83 253 256 253 .252  .258
50 .248 .248 o 248247 | ’
55 | . .2u8
60 ) |
'Median 228 222 223 . o222 .22 ..ézs}' |
_ l) For the estimation of N(A) ‘Using the equation. ;' it T nkoy

o N(A)= D(A+)[exp[r(A+)e(A5J- ([r(A+)e(A)7 2/6)} “the e(A)‘ (A-SO SRy
55, 60) are cbtained from the Kenya 1979 Model Life Tables. d

2) For the estimation of N(A)= D(A+){explr(A+) Z(Al }, where A(A)" :

. a(A)+b(A r(A+)+C(A)exp[D(l+5+)/D(lO+)} the ccefficients: are. - A
obtained from West Mortahty Model.: e e

-



”,é"(s'o)sf=

/15.4 years (Model West:Level:15). i

g - :
b .
Table 3.2.11 Female deaths, Population, and Rates of Gr*owth by Ace
and Values of N(A) 5 a, and 10 a- 5/10 a-5 for Kenya
- 1979 (Estima ation of the Completeness o’fﬁDeath. Pecict-
rge |Age Speci- | No. of 1979 A Estimated i
fic @owth | Deatis,, | Popdiation N{a) | Fopuiation| . , w
Kate (v | 1973 5 a N e 10 a3
: a
o | .ome1 6939 |1u42393 | 50 366 | 217793 - - -
5 | .03335 702 |1 246 983 | .36-751 168,020 | .1u4
10 .ouéél ‘357 |1025 677 | 30 w61 | 135615 134
15 | .ou8e9 0 | 889 316 | 24 185 | 107 38 127
20 | .ou232 3u1 687 234 | 18 630 83 500 121 L
25 | .02785 352 | 52 233 | iy 770 66 260 128 .
30 .032"”32'_ 316 413 432 | 12 53u 57265 |  .133
35 |-.02077 338 325 951 [%307372 | - ‘48 500 | 143 a0
4o | -.0s0s8 269 | 274 193 9 28| u13ls-| 150
45 | .03053 304 | 222 363 | <7 98 | 34 133 152
50 03192 350 191 365 | 6 155 27 698 SR
55- nz7m 277 13L 778 -f~'u'92u 22 %8'; 151 :
50 02095 | - 283 342 488 | 4 030 -— —
| Median= . 143




Dot
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Table 3.%2.12 FStJ.uat.th of the \.u"lple*"ness ‘of D2ath PCL’ILStPale for the Total Fema]e Populat!.on :

Using the dnll G. Bennett and ShlI’O HOI‘.'LUChl Method.

Age 1969 2979 Age Speci- 1. ~ R VY
Group Population | Pcpulation | fic Growth 50, SNa_ -{ N(a) sNa 10Ma-5 10Va-5 o -lQ_Na_S_
' ' L Rate SP. 110"'a-5
. a
O-4 | 10u6 380 |3 %2393 | .03081 | 6931 423 936/ 49 263| 212 670 - | |
5-9 893 359 | 1246 983 | .03335 702[ 1 246 984 35 805 | 163 663 | 376 3332 670 919 -1ul
10-14 663 808 -| 1 025 677 | .Ou351 | 357|1 025 677 29 660 | 133 003 | 296 666 [2 272 660| .131
15-19 Sy4 847 | 889 316 | .Qu899 | 3un| 889 316 23 541| 104 168 | 237 171,11:9147993| .12
20-24 | 450096 | 687 23u Lou232 | 3u:| 687 234 18 126 | 81 220 | 185 388fi 576 550]...118
25-29 | 411245 | 542 233 | .02765 360) 542 234 14 362 . 66 353 | 147 573 |1 229 467" 120
30-34 | 299241 | 113432 | 03232 31| 413 432012 179| 55 623 | 121 976 955 665 --.128
35-39 | 264 819 | 425 951 | .02077 33:| 325 951/ 10 070| u7 065 | 102 688 739 383| .133"
40-4% | 201 936 274 193 | .03059. | 26¢| 274 193 8 756| 40 053| 87 118| 600 luh| .145
145-4g 163 852 922 363 | .03053 ‘30| 222 369 7265| 33050| 73103| ugs 556| .147
50-54 139 072 | 391 365 | .03192 3sc| 191 365 5955| 26 770! 59 820| 413 728| .1us
55-59 102 235 | i34 776 | .02763 273 134 776] 4 753| 21 585) 48 355) 326 11| .148
60+ 279434 | 342,488 | .020357 | 283c| 3u2 usg. 3.881| . - - - il
e(60) = Llfe table ‘Model Norch level: 15) Median =

16 "GdPS (Coale—Demeny 19¢6

~..

135 |




 Tzble 3.2.13
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Female deaths,APODulaf:im,"and Rates of Growth by Age

and Valuwes of N(a), _§I Ia, and 10Va-5/10"a-5 for Kenva

1979 (TRUNCATICN AGE = B0 YEARS).

Age |Age speci- No. of | 1979 [:, Estimated 5N
fic Growth | Deaths, |Population | ' N(a) | 1879 Pop=; |10°a-5/10"a-5
Rate N L.].979 57a '_"-_:.)-lia R loation Bz
o] .03081 | 6939 1423936 |48 221 207 833 _—
5 | .03335 702 |1 246 983 | 3b 912 " 159 540 .138"
10 1.ou351 357 1 025 677 58 90u .129 593 .127°
15 | .0u899 30 - | 889 316 |22 933 101 458 121
20 |- .04232 3w 687 234 |17 550 79 068 .115°
25 _ﬁéziss_;wl:. 352 542 233 [13 977 | * 64 553 117
30 | .ozt | s %13 532 |11 84k - 5% 073 124’
35 .02077' 338 325 951 | '9 785 45 710 .135"
40 | .03059 | 269 274 193 | -8 499 "-.38 858 ' LwIP
45 | .0acs3 | 3o 222 363 | -7 o4y 32 023 142}
50 | .03192 350 .191 365 | '5 765 25 890 140
55 | .02763 | 277 134 776 | "k 591 . 20 828 .143%
60 | .02035 2839 342 488 | i3 740 ---
| : ' .
': Median=.135

N(80) Approﬁ.mated using the equation N(60) = D(65+){exp{r(60). z(s0X }

Where Z(60) = a(60)+b(60) r(60+) + C(60)exp {DC45+)/D(108) } and the

Ooefficiéqts are cbtained from West -'Mor'téJify ‘Model. -




Table 3.2.14 100a-5/10Va-5 Ratios for Females in the Estimation of

- B89 -

{
|
{

The Completeness of Death Registration 1979.

R

PR

Median = .143

’

Median = 135

bge | 10Nao5/10%-5 Using | 10%e-5/10%ac5 Using | 10Va<5/10Ma-5
e(60) = 15.4 Years | e(50) = 16.Years |

oo |

5-9 .14 RInE .138

10-14 | . .134 .131° .12@_-

" 15-19- 127 .124 l;.121§
20-21 121 .118 - Cohmsto
25-29 .123 .120 2117 -
30-34- 13 .128 o
35-30 113 .139 .135
4O~y .150 .145 L1

- us-ug 52 147 .2

- |so-51 149 145 140
55-59 54 .48 L5
60 + |

Médian = .135_ -
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Table 3.2.15 Female deaths, Population, and Rates of Grawth by Ase .

" and Values of N(a), 5'a, and 10Va-5/10Ma-5 for Kenya

1979 (TRUNCATION AGE = 55 YEARS).

Tt

Age | Age’ Speci-|No. of | <:'1979-. | Estimted | 5
fic GrowthfDeaths, | Population| -: N(a) ‘1978 Pop- |10 a-5
Rate ;v [1979 57al N, - - -} wation [i 0N, ¢
' S:Qa
0 |.-.03081 6933. | 1 423 936  £&8 797 210508 | - - -:
5 .6}335. 702 | 1246 983 | 335 406 | 161 820 §139
10| .08351 357 | 1025677 | «29 22 | 131 u78 128
15| .ou899 0 |- 889 316 | #23269 | 102 955 | .122
20| .04232 w1 | . 687 234 | 117 813 80 258 | .116
ﬁ?—‘f—ésgh*.éggigwx SR B % 150 | 03 THSy L1lS
20| .0323 316 413 432 | “12 029 | 54.930 | .126
35| .02077 - 338 325 951 | : 9 943 | 46 46O 137 -
wo| .03059 269 274 193 | ¥ 8 g4l | 39 518 BTN
45| .03053 304 222 33| 3 7166 | 32590 | .15 f;_
50| .03192 350 7| 191 365 | 275 870 26 '378 | .143
55| .02235 116 - | 477 264 | 7 b o681 ---
' | | '
| Median=.129

e(55) = 19.1 /Kenya Model Life Tables 1973/.
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Table 3.2.16 Femle déaﬁms Ponulation ., -arid Rates of Growth by Age ‘f-

and Values of N(a) SNa, and lON a—S/lON a~5 for Kenva

1575 (TRUNCATION AGE = 50 YEARS

Age {Age Speci- [No. of | 1979 B . Estimated | S
fic Growth | Deaths Population| - N(a) 1979 Popu- | & N .
Rate gr, | 1979 5 5Na | S = 1Ma-5/1cNa-s

6 | .0s081 6939 | 11423 936 | 49 346 - | 213 OS5 T

5 | .03335 702 |1 2u6 983 35 876 | is3 930 + | .1yl i

10 | .04351 357 |1025677 |20 720 | 133273 é T.131

15 | .ousss 340 | 889 316 | 23589 '.1og‘§80 'g 1o

20 | .0u232 ul |- 687 234 | 18163 | 61 388 [ a8

25 | .o2765 | 352 542 233 | 14 32 | 66493 120 ¢

50 | L0828 . | 516 | wistwdz| Lz 2us o0 143 s

35 .0207i' | 338 | ms9s1|10002 | 47170 139

40 | .03059 269 | 274193 | 8776 | LOI45 | 145 ©

45 | 03053 | o 222 363 | 7 262 33128 | .18 °

50 | .0250 | 3u66. | 668629 | 5969 | - -- R

Median= 131

e(50) = 23 Years (Kenya Model Life tables 1979). S




- 92 -

Table 3.2; 17 Eemale deaths, Population )' and Rates of Growth by Age

and Values of fv’(a)) 5Na, and 10Va-5/10"a~5 for Kenya

1078 (TRIRNCATICN ACE 85)

E

Age |Age Speci- No. of 1979 in Estimated | .
X e s B s g
5T 9 e &
0 |.03081 | 6939 142393 | 47 83| 206 035 | - - -
5 .03325 702 1 246 983 | 39;580 158 008 .136
10 |.0u351 357 | 1025 677 28L623 128 325 .126
15 |.oussg ."3uo‘ . 889 316 | 22.707| 100 450 RSILE
20 .ouzgz 3w 687 234 171473 78 268 .113
e |oomee 1 geo STPOTS TSP R 1€
30 .93532’ 216 413 432 1;?7i9 53495 | .123
35 ,:620ﬁ7 338 325 951 51679 45 205 RETR
50 .oaoégt . »_265 | 2m 193] 8ouos w13 | .13 -
45 | .03053 o4 | 222 363 6.962 31 643 .14l
50 |.03192 | 350 [ 191 365 >$zsgs 25568 | .138
55 | .02235 a6 | wrroe| wsa| ---
L " | B R
i Median = .13

N(55) ,,?‘appmximatved“ using the ecjuavt'i'm” N(CA) = D(A+) exp (r(A).Z(A)).
. . Where Z(A)= a(A) + b(A) r(A) iexp {D(U5+)/D(10+)}

U ok Coefficients of (Z(A) cbtained ‘from the:West:Mortality Model.



-

- 93 -

Table 3.2.18

and Values of I:I(a), 5

N

Female deaths, ‘Population., and Rates of Growth by Age

a, &nd ioN

1879 (TRUNCATTON AGE 5Q)

a=5/ lONa-S for Kenya

/

Age |Age Speci— No. of 1979 _’ Estimated 3 N
fiz Growdh Doathsy ) Depulaticn Wi{aj | 1573 Fopur| 13 e-5/10" a~5
xate 5¥s 1373 d7a gy la'vtlons"l'\}‘ .
_ a

0 | .03p8L | 6939 |1 423936 |ug 251 | 207 973 —

5 | .03335 702 |12u6 983 |34 938 | 159 660 138 %
10 04351 357 1025677 {28926 | 129680 | .127 - 7
15 | .oug99 30 | 889 a6 |22 950 | 101 533 .121
20 |_.08232_ 3u1 687 234 |17 663 | 79 128 [+ .115
25 fozjss" 1 542 233 |13¢8e | sueoz | .17
0 | .ome | as 413 432 |71 853 | | s4 115 .12

|85 | .o2077. 338 | 325 951 29 793 | 45 7u8 .135. w
40 | .03059 269 274 193 '8 506 38 890 .11
45 | .03053 04 | 222 363 | %7050 | 32 050 143
50 10250' 3466 868629 | 5 770 - -
. ) Median = .127

,1‘\‘1(50_) approximated using tﬂe.equatim N(A) = D(A+) exp{r(A) Z(A)} .=+

 Where Z(A) =

a(A) + b(A) r(A) + C(A) exp {D(5+)/D(10+)} and the

| coefficients are obtained from the West. Mortality Model.

Y.
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Table 3.2.19 Female 10°a-5/10"a-5 for Kenya 1979 for Different

1)
(DA (ATTY/6) ), the e(A), -AS 504:155,.:60, are ‘cbtained from the )

2)

Interval. ‘
N(A)=D(A+>{e3<p[r(A+)e(A)]—([r(A+)e(A)]_2/s)} N(A)= D(A+){exp('_r(A+)
- . Z(A)}
Age © TRLNCATION ACE (A), TRINOATION ACT (A) -
1x 60 55 0. ‘60 55 50
L | S
5 | go.dbs 139 . w .138 1.136 .138
0 | .m0 gm0 |7 lwms .z
15 ;127 22 2w . lapd e am
20 Cr.121 - .116 18 L 135 .18 .15
25 ,,;,..'_:123) 18 0 L1200 .117 .16 .17
30 a1 128 128 .24 123 1%k
35 | w3 c.187 .13t o135 .13 .13
40 .0 s .wms . [l L1 .
u5 40,152 L.145 . JIM8 . f.am2 1w 143
50 S e - .3 o .o .138
g5 sy | | .43
60
."Median‘ z;i' A% .19 . s - s 127
For the estimaticn of N(A) .using “the: equa‘t:.on N (A) D(A+) {exp[r\A+)e(A)] :

Kenja 1979 Model Llfe Tables A
For the estimation of N(A)= D(A+) {explr A+) Z(A)l}1, | Gt
- Where Z(A)= a(A)+b(A) r(A+) + C(A) exp{D(U5+)/D(100)}, the ... . se.- .-

coefficients are obtained fi_':_om,.West Mortality Model.. . ! R Ry

P
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Table 3.2.20 Male deaths and Age Specific Death Rates by Age

.

N : _ _ v
(5"a) . - e .
1979 | Observed = v -~ Adjusted

~|Population |Number of |Age Specific : | Number of [Age Specific |

o [ATuSted mams%:mm%%aﬁ: mamsﬁimm%%y@m.
0 [1uou 9su | 77 39 00543 -| 3wee | ..omuy |
5 {1 2u9 €52 803 | .0006Y | 3ew | .ooze

10 1053099 |  uus o002 . ¥l 2003 | .oo190

15 | 855 sas | w27 | .00050 1922 .00225

20 | 642 723 w2 | .00 .| 2 om 00316

25 | 515 512 566 00110 . o 2 547 00K i
0 | wos3a | sse | .oo137 o 251 .00618
35 | 290 825 | - 578 .ootes | 20 ~ .0083L

4o | 262 019 629 loo2n ] 2 83 ~.0108 :3 )

us | 21935 | 63 | .oo2e1 .| 28m | .owoe |
s0o | 183285 | 763 | .oou16 | . 3waw . |- .owe7s |

55 | 1s1 087 675 00478 )| 3o | .ozs3
s0 | 107 922 ac2 | .coo: 4 058 L0571
55| 00112 | 78 | -00780 | 3515 .03511
0 | essos | s | .01307 }}’ 3 silfa' . .05880 |4

Zé* 87 947 | 2576. .02929 | 11 se2 L1318 .

'53'\13 =_5__D§_  Take degree of completeness = .222
L '~~"14-‘-$47‘ai1 T .Adjustifig factor = —"1_‘—25- = ‘IJ,’..SO",:.;.’;"%::.'
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Table 3.2.2]. Female Deaths and Age Specific Death Rates by Age

E;9'7'9 | (pserved: ’ Adjusted o
Age Angsli:ém Nurber of Age Specific |Number of - |Age Specifid| = .
N deaths 1979 | Death Rate ~ |Deaths ~ |Death Rate |
I st 502 5'5
0 |1 u23 935 6939 .00u87 x| su 610 .03835
A - | I
5 [L 2u6 983 702 .00056 % | 5525 .00443 -
10 |1 025 677 357 .00035 | 2810 ~.00274
15 | 889 316 340 .00038 | 2676 .00301
'ho | 687 234 ! .00050 | -2 684 .00391
25 | 5u2 233 352 | .00065 | 2770 ©.00511
30 | wi3uz2 | 3. .00076 & [~ 2 u87 .00612 .
35 | 35z §bi. 53 G005 2680 | L0075k
40 | 274 193 269 00098 3| 2 117 - .o0772
us | 222 363 304 00137 | 2 392 - .01076
50 | 191 285 350 .00183 | 2 755 . .01439
55 | 134 776 277 | .00206 | 2180 :01617
60 | 109 715 | -~ wus2 | .oos3s | ‘37e3 | .oaus7 |
65 83 370 368 o044l | 2 896 03474
o] s26s1 | - w3 .00653 | 3250 | .05188
75+ 86 752 | 1575 .01817 ©| 12 403 .14297
i M S ' . o
5a = s5th Take degree of conpleteness for Ferales 1979 3 _
L o5Ya . " be. .127. _ Therefore: cotrection factor = 1/.127=7.87x .
. .o 5D5~= SDaX 70 87 . 2 ' » .:‘.: Sz ;',:;," R .
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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 reglstratlon
in Kenya in 1979 relative to the 1979 populatlon as enume-.
rated - by age and sex in Sectlon 3.2 above -indicated that

only 2_.2 per.cent of all maleadeaths were re51stered and-
'that only 12.7 per cent of ‘all female deaths were regis-
tered. Blrect use of . the death statlstlcs in Kenya without

adjustment (for underreglstratlon) w1ll therefore lead to

blased'estlmates of the levels(ofumortallty.

“ETTT TSSTYSY this matter, an indiréct method of life table i
. construction from incomplete death registfation data is

used in the constructlon of life tables for Kenya. u51ng

' the 1979.number of reglstered deaths’' by age and sex. The 1™

\
’method uses age specific growth rates, and since one of . -

the majoﬁ.approaches to mortalityfestimation:using~age. SRR

specific_growth rates is the convepsion of the age distrib=

e

. .
—anl .

ution cfwd ath urr;ng in .ne cboclvea popula

/

the dlstrlbutlon of deaths in the llfe table, using the

method one can construct llfe tableszwhlch are corrected}TA

for any under-enumeratlon of the populatlon or under- R

.

reglstratlon of deaths. Prior knowledge of the level of

Necessary - the completeness should however not vary with?

S et

”thOmpleteness;of-recordingdof;deaths?andfpopulationﬂié:notﬁur‘



T = 399 -

age. The method is applicable'te?any closed pepuletion
and essentially derives from extensions to stable popul=-
ation theovy.

In tﬁe construction of life tables and with .the
usual notations, we start with the form@la,

574 = K(a+5) exp (5. 5%a) “v.... (3.3.1)
N(a)

which is.the probability of survival from age 'a' to

'a+5'. ,§ra is the annual ege.speEific‘growthfrate,'N(a) and

N(a+5) are numberS'of persons aged fa' and 'a+5"respec-

tively aﬂd are estimated 1terat1vely by equatlons (3. 2 Z)

o —

and (3.2 3) i.e.
| - '7'. : : L
N(a)yéxN(a+5)exp{5.5ra}.+ SDa-exp{Z.slsra} |
for a=O,5,}O,...Q.A-5r.'
and
N(A) = D(A+){explr(A+)e(A)]:~ (-Cr'(‘A+')e'(Ar_)]'2/8)}} SR
Where A is'the loWer’bound of fhe?open interval, D_ as

5%a
deflned above 1s the number ‘of deaths occurrlng within

the age group a to a+5 and D(A+):is number of deaths

occurring at age A and above.;--Once:sPa.S values have been:

bomputed§~all‘other»life-tablebfunctiens*are computed."

\

- We however’notefthéf'in the eStimation”of*N(kf;‘ﬁ‘"

the value of e(A) is needed as an: input. -For’this.matter;ffuu
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-thevfollowing,procedure which takes advantage cf the rel-
ationship observed in the Coale-Demeny model life tables
between The age distribution of deaths and the expectation -

of life in a given age is used. in

Within éach family (Wést,fNortﬁ, East or South).~
of the m&del life table system, there ekist‘a‘bne—to;one ;
relétionsﬁip befween the ratio oflgdolescént and.yéunger'
adult de;ths (ages 10 to 40) to oider'adult déaths (ages
40 to 60), and tﬁe life expéctanéy.at age x; for x = 60,.{&
95 (Coale-Demeny, 1981). Because:of this correspoﬁdéncé,.
we can édnvert'the agé distribufion of registéred deathé
into tbeﬁ?%?n tahle dégfb'diéfribvﬁi?n, |

144
5.
. 2 . -
P

A
bfa'

This method can thus be siummarised as follows:

SteE-One~

Compute Sda; : - : | .
: ‘ =1 gD o1 g-S 425 y i
'5da & k.B a expti %=0 ghyt2-9 gry R

Tlee (3.3.2)

gd; is the life table deaths between ages '

¢ 8 N
; - N R . Lo

'a+5', k .is the completeness'ofvdeath registration, B is

Where a' and
/ .

‘the annual number of births‘in=the7pdpulation,'5Da and
5¥a are as defined above. " l |

A}

Step-Two | BT

By summing Sda values, compute - - e
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30910 7 20940

which is.the ratic of adolescent and younger -adult deaths,*

‘ SOle,‘to“older adult deaths,‘20duO}Z'NoteIthét it is not #¢ .
: necessary to know k and B since;they appear in both the 1
’ . ' ' N R o
numerator and dendminator ot the ratio 30“10/20d40 and
hence cancel each other out. i 'gﬁ
° . | ) ‘;
Step-Three ' B o VoD

Uéing the SOde/ZOduO_fatio,,deférmiﬁé_e(&) from
table A.l in the appendix in which ratios of éOle/ZOdHO.Vi
and the dorreSSOnding valueé offe(?S) throﬁgh e(90) for |
males‘and;females at many'differeﬁt leveié of mortality =

- are diéplayed.

- Step-Four

~ Compute - _ _ To o :
N(A) = D(A+){expCr(A+)e(al] -(Tr(Av)e(Ad ?/6)} ¢
tép-Five T . .z
'Computev_ o » | '
f &(a) = ﬁ(a+5)exp{5;sra}+5Daex§{2.5 Sra}. f
. -Vv'b\ . ) ’ -'. fOI‘ a‘=_o’5’ --..'_,A"S
SfeE-Sifi
Then compute o - R .

Y.
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A

) 5Pa = N£a+5) exp {5. sra}:
N(a). '
for a = 0, lO,...A 5

The other. life: table functions are then ‘derived from the
sequence of SPa S by the follow1ng ¢ormulae,

L gQ = 1- Pl o.ee. o (3.3.3)

Where SQa is the probability of. dying in the interval 'a
’ 9 : s .

to ‘'a+5' rafter survival upto exact age 'a'.

sda = za x 5%  ..... }G‘ (3.3.4)

Where fa is number of survivors upto age 'a', and

5 = 100,000 and 5% is as defined.above.

s = - 5% Ll o (3.3.5)
Sostas s tas b Gl -6A)
- fo” a= O 5 A-5

oA

n

By x e(A) ... o (3,3.53)
L

and ‘a+55l_
! ol .
’ . A5 - -
T = % L.+ LA eeeesin (3.3.7)
ta ¥ z.0 5% T ="A e RTTUS

. .

Tg = Number of person yeabs lived:after agef?a_.
and - L o
ela) = Ta Ll v (30308
. 1 za o : .
/ . _—

~57a = Number of person years Between exact ages 'a'



-

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 Iformula; \'
N(a) = N(a+5)exp{5..r_} +‘gy=~gD='exp{2.5 r_}.

Where the correction factor 5%a is given.by

5%a = 1.00-2.26 57a 5Ma + .218 s%a - .826 57a%. ! . -

Table 3.3.1 and 3.3.3 show the procedures of

estimating life expectancy at agewA(where A = 75 is the N

vwﬂiower~baand-of-the open interval)§and the estimation of

ﬂi

the {a ),s {a = 0,5,.....75) for lees and fema;es resp

tively Table 3.3.2(A) and 3.3.4(A) are dlsplays of the llfe tablé:

functlonederlved -using the results -obtained 1n table . - ELovon

3.3.1.and 3.3.3 for males and ferales respectively. Lifef;
expectahcy at age 75‘Qesvestimated’és equal to 6.80 years§‘
for -males and 6.15 yeefs for females using the procedures :
described above. ' 2' ' }

‘
A . e
-] . Ny

In order to study the validity of the e(75) values:

| pbtained‘above, we need to cqmpare’them with the e(75)

;values obtained by a different ‘method. = For *his’purDOSe,?f“

.We'use, the formula suggested by: Coale -and. Horluchl (1982‘:4f

for. estlmatlng e(A), where-A-~is’ the ‘lower bound of the ..

\ t




open interval when the completeness of death registration - .

is known. The formula is

.{.e(A)== M(A)"L exp{-.0951 M(a) LY

which in our case gives

e(75) = MC75)7F aypl-.0082 M(?S)’%'” ~(75)}

vit

r(A)}...3.3.9)%

Where M(75) is the death rate. at age 75 and over, adjustedé

for underreglstratlon of deaths, and r(75) is the annual :

age spe01flc growth rate at age 75‘and over. : ‘ §
. : i :

1
L4

Using the completeness of'death reglstratlon equal

to 22.2 per cent for males and 12 7 per cent for females

as qeterqlnec.ln Section 3.2, e(75) is estimated as equal -

to 7.52 years- for males and 6.86 years for females. 1In

CE

_the applicatioh of equatiOn‘3.3.9§”the~reciPPCCals'of the "y '

degrees of completeness are used to 1nflate the M(75)
values fgr males and,females.' The .inflation factor for

males is :4.50 while it is 7.75 for females.

/' Comparlng the twc sets of t e e(75) values, we
note that for males the values dlffer by .72 years while
for females,the values differ by i6 years. The life ex-

Pectancy estimates obtained when e(75) = 7.75 years for .

- males. and e(75) = 6.86.years:for:females are usediasiin-' Toniiow ?

‘pPuts in the estimation of”N(7S) afe1relatively“higher‘than?*

' those’ obtained when the e(75) = 6:80 years for males and

-

N4




A

- . . . . -,

e(75) = 5.15 yeérs for females.(eXcept,at'birth for females).

" The meah of the differences between the sets of the life
expectanuy'estimates is .37 years Ior ﬁales and .40 years
 for females. Unlike the case forimales where the sequence:
of the differences shows no partibularltrend, the‘diffe-
rences in the life expectacy estimates for females iner- -
eases mcnotonically with age. fhar is as one moves dcwn-'¥
ward in the age distribution, thefdifferenée declinés.”'
v o . v ; _

"Since_for both males andvfémales, the difference

iﬁ the 1;fe.expectancy,estimates ghtainedjwheh differenf .

values of e(75) are used as inputs in the estimation of

N(75) is:less than .4 vears for malas execant a+ age 75, .~
o, : = '

7’/

and legs.than .6 years for females, we may then.say that
the effe:t'of an error in the estimation of e(A), where A |

is fhe lower bound of'the’open interval, on the other

life expsctancy estimates is small and the error is mitig-:

- ated as one moves downward in thevage distribution. Hence:"

-

we can with some degree ‘of certainity use the e(75) values"

. . - U K B :
obtained; by the Bennelt and norluchi (1952) method.
./i. - ' : '

‘ 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'). Hcwever, 5

* their.validity cannot:be:judged directly: from their:valluesii .

"That is because, though the method employed in the con-. .

Struction of the life tables is said to6 be corrected for



ahy underenumeration‘of the population or underregistr-
ation of deaths, the method makes no correction for age

misreporting.

For this reason, an idea @bout the internal con-. :*

[
‘v

sistency. of the life expectancy estimates can be obtained
b?jcomparing them with the'life'expectaney values in a
set of model life tables. A'Simple wayvof carrying.out | %
éhis comparison is by calculatingfratios of the estimated ;
set of life expectancies by3age't67the set perfainieg to.5i'
one of the famiiieS'of'model life%tebies. In this-stﬁdy,f*

Model "West" level 15 has been selected. Since the Bennett

e e TR R . ——

34 [ T I T S N ..A.*.f R ., . -
::‘.:’. -.:.‘".....s....h Sl Do .L.L..a.g. LQiraT CULLID Li'ulLluil LS dadld

to teke"eere of underregistrationfof deaths or underenun-é
eratlon of the . populatlon we would expect the age sequence
of the ratios to be nearly leve1.§ Any dev1at10ns of the |
ratios from being level'will’be.resulting'largely from

age. misreporting errors.

‘ T ble 3.3.5 and 5.3.8 shoWw the iife. expectancy ST
/ .
estlmates, correspondlng life expectancy values in Model

"West" level 15 and the ratios obtained- from theetwo sets .

of life expectancies for males and females respectively.

Characteristics of the ratios are”grasped eaSily-by-refer*?w"

Jipingitohfigure 3.3.1:and43¢3;2twhéfePthey-haveibeeﬁfdiseﬁnﬁﬁPs

Playéd graphically. _Fdr both males and females, the.ratioe

ER R
s




are notvnear'level. For both males and femeles the ratio
is maximum at age 65 and étarts-to decline‘afterhards.

If we testrict ourselves to the ratios between age 5 and i
60, we observe‘that the renge of “the ratios is small in
‘females.relatlve to that for male ratios. The range is
.057 for females and .121 for males. Within the 5 to 60
years ege rangez'it isvfurther ebserved that except at_agé‘
60, the ratio increases monetoniéélly with increaserin~ ‘;

. ‘ .
age fbr'females. For males, the ratio also increases mono-
tonlcally with increase in age except at age 25. 3*

.

Patterns of the ratlos as dlsplayed in flgure
“’3 3 I and '373.2 suggest that other than the 1% Fe ev“°"+=““"
estlmates ob tained by this method, Method II belng

relatlvely higher than thecorrespondlng_ex values in the}:

Model "West" level 15, the estimates ate sensitive or affed=

ted by errors in age reporting. Thus, though the method

o

takes care of underregistration of deaths or underenumer- -"‘" " 7

ation oflthe population, and needs no prior knowledge of

the Hoﬂree,cf ccmploteness of death registration, its life-

1

o } . . .
exPectanCy estimatéS‘are affectedfby errors in age report--

males tnan females. ' ' ?" ' ‘

M \
v

ing. The errors have been shown to be more prevalent amongf“”
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- v o~ y o~
Tavie 3.5.1°

~~Lstm,:1+1<r‘ of &(75) for Jc To+al Mal" PopUJatlon in Kenya (1979} .-and the. I‘](A)v

o

corresponding e(75) = 6.80

-~

[ x = 0,5,.... 757 Values
‘Age 1969 - 1671 |Age. Spe01-_ x5 1 - x5, -
“{eroup |Population |Popuiaticn|fic Growth| = 57a |2.5 50y exp{i: 5 a+2 5S } |[No. of , y
Males”” “Malss [Rate (r < | &F° | - a=o - ~D3athsD kXBX~5d3 5 x—S N(X)
e . B 1979 §x |- B
~|'0-u |1058 102. |1 w2 95| 02977 : S 7739 e {75 o5
5-9 16 599 . |1 2u9 562 | .031  |.02977 111322 803 8oy 157 430
10-14 | 714 707 |1 053 099 | .03e76 | .06077 1.17078 yys 521 - |u8 ug2
15-19 | 560 152 | 855 384 | .04239 _|.09953 1.22815 427 524 | .o |39 su5
20-24 | 428 015" | 642 723 | 04086~ |.14192 1127578 452" 1577 |7 cos |31 el
25-29 | 3u9 sau | 515 512 | .0388y  |.18258 1. 32270 566 | 749 ‘|25 385
30-34 | 280 9u8 | u06 221 | .03687 |.22112 1.36834 558 ey | |20 301
35-39 | 252 136 290 825 | .01428 |.25829 1.34175 578 | 776 16 44
4o-44 | 193'936 | 262 019 | .03009 | .27257 1.41594 629 891 14 753
45-49 | 172 508 219 365 | .02u03 | .30266 1.43725 638 | . 917 112 113
[s0-54 | 132 us6 | 183285 | .03247 | .32669 1.50361 763 | 1147 10 1u1
|55-59 | 114 669 143 067 | .02072 | .35916 1.50826 " §75 | 1018 | 7 918
60-64 | 102 ue6 | 107 332 | .00520 |.37988 1.48123 902 133 |1.001] 6 193
65-69 | 74 611 | 100 112 '.02940; |-3s08 | ". | 1, 58183.{x;’ | "‘781,_ 1235 |1.0053 5 440
70-74 48 363 66 506 | 03186 | uuue | I UIie390s YU 889™ 7 |luow ] 1.0054 3 967
75 + 83 109 87 947 | .00566 | .uus3y | 1. 58484 2576 4083 2 576
20%10/20%0 = .38u .
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able 3.3.2 (A) Life Table for the Total Male Population in Kenya 1379

) /Bennett & Horiuchi J
lage Probability |Probability [Life Table ;
Group {of Surviving|of dying  [Deaths -~ .
. between Ages |between Ages |Between:Ages
X and X+n X and X+n X and X+n , ¢
‘ nPx n n% - Lx 51% Tl B
-y L6uB52 .i;loa 11 108 160 0G0 J472 233(5 238 03|52, 32
5-9 .93#90 .0151 1 342 88 892 [yl 105|5 223 473|58.76
10-14 | .93989 01011 .‘assz 87 550|435 538{u 782 368|5u.52
15-19 | .98800 .012 10415 86 665|430 725 4 345 830[50.15
20-24 93117 .01583 1 355?h 85 625 42y 738(3 816 105(u5. 74
25-29 .975@#'  02456 2 070" 84 270|416 175{3 uS1 357|uL.u3
55:3u'_*lé535§"“ 71 om0 2 URR 3 200iu04 8301 3 075 192|37.1)
35-39 ".95350_ . 0364 2 902: 79 732|391 405|2 670 362{33.19
bo-u | 95403 .0u597 3 532 76 830|375 320[2 278 957|20.66
us~u9 | .obos 05592 4 oga: | 73 208|356 2431 903'63725.97
50-54 | .91842 ;08158 5 su§5 69 199|331 883 1 547 3¢u|22.3
55-59 | .91024 08976 5 704gf 63 554|303 510|1 215 511]16.13
60-64 85923 .14077 8 142 s7f§so 268 893 912 oQi 15.76
55-69 | 84470 1553 7 715 43 7071225 238 643 106[12.34
1107y .791057;1 20894 8 773. u1 988|188 008| 413 870| 9.85
‘ N 33 215|225 ss2| 225 es2l 5.80




Table 3.3.2(B) 'Life Table for Males in Kenya 1979 /~ e(75)= 7.52 7

T ; 4

!
D

Age : ' D ' p T- : . :
| N(a) .| 5"a SQa' Sda f_d 5%a - a.. Ta i

O |76 274..89069 [.10931 10 931 | 100%000 (u72 673 [5 732 .306 |57.32(;
5 |58 541 |.98517 | 01483 | 1 321 | 897069 |uu2 043 |5 259 633 |59.05

Q.

10 lug 392 |.80007 | ,00993 | am av:éua uag 563 |4 817 500 | su,aof
15 [u0 285 |.98553 [.owu7 | 1257 ssi877. 431 243; |4 381 027 |50.43
20 |32 129} .98443 | .01557 | 1 333 85§é20 424 7é8} 3‘9u§‘78u 46.13
25 |25 803 |.97583 | .02u17 | 2 037 | 84 287 |u1s 3u3 |3 528 016 |u1.82

10 |20 738 ;97ou7 .02953 | 2 w29 | 827250 |ucs 178.]3 1082673 37.80|"
35 |16 735 | .96420 | .03580" 2 858 79-821 | 391 960 'g 7O3 495 | 33.87

4O |15 O24:|.95u486 | .ou514 | 3 474 | 76963 | 376 130 |2 311 535 | 30.03

45 |1s 342z | .Y45LL | .USLEY | 4 O34| 73 489 | 357 360 |1 935 405 | 26.34

-

50 |10 3u4’|.91996 | .0s004 | § 559| 697455 | 333 378 |1 578 045 | 22.72

b

[s5. | 8090 | .9121u | .08785 | 5 61u| 63.896 | 305 vus |1 24 667 | 19.u3|.
60 |6 653 .85251 | .13749 | 8 013| 587282 | 271.378 | 939 222 | 16.1
65 | 5 591:|.84882 | .15118 | 7 600| 507269 | 232 345 | 667 8uk | 13.29

70 [ 4 097,[.76910| .23090 | 9 852| u2-669 | 188 715 | 435 kg9 | 10.21f

75+ | 2 687 ‘ 32 7817 | 2u6 784 | 2us 784 | . 7.52

e(75)= M(75+)~1 exp/m.0951 MC75H) Y p(754) T P
M(75)= 'Adjusted death rate. Neén ‘diff.= .137 years.




"Table 3.3 3 Estlmatlon of e(75) and N(a) (a— ,&,
Keny:a 197¢. ) '

..75) Values for the Total Female I"‘opuiatiOn\bifjﬂ

1969

Age | Speci-

Age {1979 a5 | a5 |No. of e
Group |Population |Population.|fic-@rowth | £ 5x 2.551:‘a exp{E 5'x |Deaths |k.Bx [5¥x-5. |[N(a)
(Females) | (lemales) |Rate _ x=C - x=0 1979 | R B
- 5 a 57a
‘ ~ S - : -+ 2,55r Females| ~
............ L D_. |-
57a

O-4 1. 046 380" [1423 936 | .0308L [ 6939 ‘|49 808
| 5-9 - | 893359 |12u6983 | .03335 [ .03)81 |.083375 | 1.12096 702 | 787 136 272
fil0-14 | 663808 |1 025677 | .04351 - | .05416 |.10878. 1.18879 357 | w2n 130 055 |,

15-19 | 54l Bu7 | €83 316 | .O4899 | .1C767 |.12248 | 1.25878 340 | u28 | U123 859

20-24 | 450 096 637 234 | ~ .0u232 .15366 | .1058 - | 1.30013 341 | uu3 Sl]18 375
125-29 411 245 542 233 .02765 | .19398 | .06913 | 1.307u8 352 | 160 |14 564

30-34 | 299 2u1 | w413 u32 | .03232 | .22363|.0808 | 1.35993 316 | 430 12 355

35-39 264 813 325 951 .02077. | .25395|.05193 | 1.36462 338 | u61 10 220

4o-44 201936 | 274 193 .03059 .277372 | .07648 1.42789 269 | 384 -8 891

45-49 163'852 | .222 363 .03053 | .31031'|.07633 1.47202 | - 304 | un7 17 38

50-54 | 139 072 [ 191 365 .03192 . 34084 | .0798 '1.52294 | - 350 | 533 6 054

55-59 102 235 134 776 .02763 | .37275|.06908 | 1.55557 277 | 431 .| u 838

60-64 94 508 | 1)9 715 .01492 | L4033 | .03737% 1.55912 | 82 | 2.0029]- 3 955

6569 63 307 333707 .02783 | .zt [ T | ' ase 1.0051{ '3 205
[70-74 45 987 52 651 .03092 4428y . 413 1.0055] 2 uu8

75 + 75632 1| 86 752 | *.01372° | 47376 1576 _ 11733

5d, = k_lB D exP{--i_Oer + 2,5 (v, }; 30‘110 / 2090 © 1,1;71‘; corresponding e(?S) a 6.15
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. Table.3.3.0(A} Constructicn of Life Table for Females in Kenva 1979

ige P: 5Q a- | ¢ ';: L 1 T » e

Sroup! 5 a

O-4 . 85352 |.14048 |14 Ou8 | 100 000 | 464 880 |5 573275 |55.73

el ez gso lioe 2uo 15 100 335 fce.us

|4
‘0
[

s-9 1 ,a7285 |.0210n | 2 ecel oc gen

10-14| .98577 {.01323 | 1 11u | 84 14 |417 935 |4 683 155 |55.65

15-19| .98391 |.01609 | 1 336 | 83 030 | 411 810 |4 265 220 |51.37
“ho-2u| 97538 |.02062 | 1 68y | 81 69u | tos 260 |3 853 u10 |u7.27

[es=29| 97410 .02590 | 2 072 | 80 010 ésu 870 |3 449 150 |43.11
30-3u| .97228 |.02772 | 2 161| 77 938 364 268 3 054 280 | 29.19
———|35=33 [ 965T6 | .03u84 | 2 640 | 75 777| 572 285 |2 669 992 | 35.23
wo-ui| 96735 |.03264 | 2.387| 73 137 358 718 2 297 707 | 8L.u2
11519 }955ué‘ .o#usz 3150| 70 750 3us 875 |1 937 988 |27.39
~[so-5u {937#3 06257 | u 230| 87 600 f§é7iq25” 1592 114 | 23.55
55-59| .93360 0514 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 |.123u8 | 6 u12| 51 933| 243 635 679 03 | 13.08

0=t L en

/ A | | |
75 + R B | 37 179] 228 651 228 651 6.15

e
7t 1029€K 0 2ua i pe con oY aTetiie]
J- [ VR VU e LA

X%
C
C
P
(@]
1=
w
(62}
&
Py’
wy
.
(&3]
[e3]
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S - o= 12 -

Table 3.3.4(p)Life Table for Females in Kenya 1979 (e(78) = 6.86)

Age N(a) SPa SQa 57a a 57a a eé’ :

0 (49 981 |.85006 |.1u99n |14 994 | 100 000 | 462 515 |5 SuE 732 |s5iu7

5 36 421 | .9790u | .02096 7821 85 0061 %20 575 |5 Q84 217 [ 5981

10 |30 181 [.98681 |.01319 | 1 098 83 22| 413 375 |4 663 6u2 | 5670k

115 23 960 |.98338 | .01602 316 | 82 126 407 340 |4 250 267 | 51475

N =

20 - |18 ud4 .97947‘ .02053 659 | 80.810 399 903 | 3 842 927 | 47:56

033 | 79 151} 390 658 |3 443 024 | 4350

N

' |25 14 628 | .97423 | .02577

30 |12 y11|.9724n | 02756 | 2 126| 77 112| 380 245 | 3'C52 366 | 39758

s | e —— L emgedl o
]

135 10 268 .96530_‘;03470 2 B02| 74 986] 368 425 |2 672 121 | 35i63

o | o S| .Yb/53 | .USHY | 2 30| 72 384| 3560045 |2 303 696 | 51.83
4s | 7 uis | .9557 | .ouu26 | 3 100| 70 03u| 3u2 w20 | 1 o7 s51 | 27im
50 | 6086 |.93770 | .06230 | 4 170| 66 93u| 324 2u5 | 1 605 231 | 23798
55 | u e | .03005 | .0505 | 3 825| G2 76u| 30u 258 1 280 986 | 20:41
" po | 3979 |.87382| .12618 | 7 437| 58 930| 276 103 | 976 728 | 16757
65 | 3227 |.87731| .12269 | & 19| 51 so2| 2u1 723| 700 625 | 13.50
0 | 2 67| .61803| .18207 | & 22| us 183 205 360 | 58 912 10.16
75,11 ?29 ] ] s 253 552 | 253552| 6186
. Le(75)= MC75) 7L exp {-.0951 1754 "1+ Y r(?S)};M(?é)‘b - Adjusted mortality |

: . ) {death) rate.
E . o . S . Mean = .40 years.
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Table 3.3. 5 Ratio of Life Expectanc'.y at Various Ages: Males.

Start of - ¢ | ey [Estimated/ ex [ level 15 Wes."t'-_ Ratio
Age(i?ternal‘:' : 2y Mbde1;7(3) S ey =Py
o | - osei ' s1.831 | 1.099
s | Tse . se.2gu 1.0u4
10 - ¢ su.62 R R I iﬁou7
| TR | 50.16 . 47.748 ':"_-v ‘\1\':.050
20 O use 43562 { - 1.050
25 1 siws 1 39.818 | '1{ous‘
L S Coonm R 1.on2
s /| s 3713 - | 1.086
. | 29.66 | 27em T [ 1085
ws | 2597 .m0 | 1.078
50 22,36 . 20.484 1.092
|55 1B 19.13 | 17.095 1.119
60 - 15.76 13.935 | 1131
85 | 12 105 | 1.165
70 T e  g.585 1149
75 o ee0 | g.u0s. | 1.061;




-

Table 3.3.6 Ratio of Life Expectancy at Various Ages: Females

Start of j:'Age, e>°< /[ Estimated/. [__ level 15 West - Ratio
Interval . Iode_7 (=gl
w_ (2) | A
o . 35.73 55.00 © 1013

5 | s9.u3 © 7 58.698 1012 |
3 X -

- 10 55.66 | 54596 1.019
15 | 51.37 | 50.238 1.023
20 ' 47.17 .08y © 1.024
0 ] 8319 | 38,149 1.027 -
35 35.23 34,229 | 1.029
T R, TR 1.036

! w5 27,39 . 26.429 1.036
50 2355 | 22.576 . 1.043
ss | 1998 | -18.901 1.056
60— | 16.10  ° - 15.404 - 1.045

" 65 | w08 | 122281 1.069
70 9.56 %391 - TF 1.018
75 6.15 | 696 | .esu

S S
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Fiq.33l RAT!O LIFE EXPECTANCY. USING INCOMPLETE . DEA’H FEGI;TRATION DATA METHOD
TO LIFE EXPECTANCY WIST LEVEL 15, KENYA h‘ALcS 1979

1,580

. 1.1604

1.140

1,097

1100

RATIO

© 5 : 10 12 20 25 30 35 40 45 53 . 55 6. &5. 70 715 -
: ' AGE N et
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' Fig.3.32 RATIO,LIFE EXCECTANCY USWG INCOMPLETE DEATH REGISTRATION DATA METHOD '
" TO LFE EXPECTANCY WEST LEVEL IS, KENYA 1979 : FEMALES
1070
- 1.060 -
— e '
. -——/'l>
o
5 [X:-LI NN
L 3
. 0.960
0s«0f o
0,520 ~
/ . !
'I
0.500 ,
0.950 . v . . N T — v v Y T
O ST 135 20 25 20 35 40 45 50 55 65 70 78
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3.4 °  APPLICATION OF METHOD III: CONSTRUCTION OF LIFE TABLES FROM

IWO_SUCCESSIVE CENSUSES DATA ONLY:

. -
R

'.Prestonll (1981) proposedi:a method to,estimate the.
~level of adult mortality’to which a'populationEhas been - ¥ -

bject durlﬁg a given 1ntercensal ‘period from the age dis-

Al - .J . -I-..

T o 3 . - - — A= - -
LLAU&L&OTb-pr J& ZENSUSEC ny cther

-3 Y.. R
wced oy WS consccutilve Zensuscc. S50 SAY

method that estlmqtes mortalliy on xthe basms of 1ntercensal
comparlsons, Preston' s method requlres that the populatlon v
be closed (that is, not subject to. mlgratlon) and that the . .

completeness of coverage attalned by each of the censuses

: belng_compared'be‘the‘same.

in discrete terms, using live-year ege groups, the”
basic equation proposed by: Preston:is
- ' . y-5 @

. _ % N . S 2
ey s y=x5 y exp {5.0 §=x 57a +?2.5 sry} ,......<3.u.1),

N(x)

wnere 5Ny is the mld—perlod populatlon in age group y to

~- v g la . am om b
e Ehyee Y s - o

37.!..'_' Srv -:

.
- - £
“9 J . o bt \-¢.\— des & - 'tO

8gc grovp. ¥

QO

/ U0
y+4, and N(x)gwthe mid-period number of persons aged"x',

- is eStimafed by R AN v
R , o 5 ;
B N = Bm e BNx=5T 0 Lii.. (3:4:2)

+
Lo

<A preferable .procedure, however, is to-derive.N(x): w

in a fashion analogous to the derivation of the numerator i

——



in -the estimation of €x.

M A AaCaannm

a g-N(x)='5Nx e?-5 57% 4 V-5 ¢72-5
ST 10

50%-5 ...(3.4.3)

fThe age specific growth rate-sry,is obtained by

1
o

Where tj and ts are the periods when the censuses were co-

'nducted. ~In this study tp-t)l = 10 years.

LN \

If,equation (3.4.3) -is adbpted for N(x), a life

U T [P ..'...'..... i, emm - memes W PR T
[SrwewiEeres _t""""“""*““*b R = e whade  are wtves e o

/I

through the data. The N(x) estimate is clearly analocous %
to £ “in a life table, and is derlved by (in effect) aver- .
aging SLx in the two age 1ntervals eentered_on x.' In other

words, it;is not necessary to recompute a new life table for .

~

each initial age; since all elements'(an and Lx) in the &
life table beginning with age x+5 would differ from age - :

correspondlng elements in the lift. table beginning with age‘
-5

[

x by the factor e 5% Xy llfe expettancy estimates, Wthh i

L,

are. 1nvar1ant to the scale of.5%x" and Z “y are unaffected by§~"

the cho;ce of the initial- age.-. HE

ERIRIR ,eInwsummary~MethddeII.conéistsaofnthérfoliowihgn&L&gW“rl~“
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Step-Cne:
. ' ‘From the two censuses, compute SNy, +he mean numbe»

of persons within the period of thaz two censuses in the age’

group 'y' to 'y+5'.

Where o .
o N N, . .

R AT I ALY

v R atahas

Step-Two:,
Compute Sry, the annual-aée specific growth rate

between the periods.

__Step-Three: . L N -

.f.Qoﬁpute, R(y)’ sum of groﬁth ratés_frdm age 5 to
. . - ) t |
mid-pecint ) .
) e . y-5 '.I’." _ o o : T o
: (y) - Sogzss a +2-5 5 y.' Lo .‘ . . : -

Roz =2.5.rq and RS = 2.5 grg. The”mid~poiht of the open

interval A and above isz+2,5.A" R

QompUte nLy, person years-lived during the intervaii
in life table. ' : : b
' . . ; - . N p(. . .4 '
N nLy = 5Ny. e“?y)

Step-Five:
Compute Ty, Dersen years lived above ege y in life™
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table,

Step-Six:

Compute number surViVing to age_y in life

'y = (5y + shy-5) / 10 i

Step-Seven: . : . o i

~ Compute life expectancy at-age y; '-3

4

‘ eo';
Yy

C°Lﬁ

‘

We note from Step-Three above that’ the "inflation factors" -

in the estimation of life expectancy are given by

T | y-5 .

- R@y) = 2.5 5%y ¥ 5.0 ;5 lf"5_ra. o ‘ i

For the open 1nterval, age A and above, ina 5 year age

‘_1nterval the mld-p01nt is given by A+2.5 and we realise -

that, the’ growth rate of the open interval is used to ;
estlmate R(A) Hill and Zlotnlk12 (1982) fbr reasons.

explalned 1n Method IITI Chapter II, 1ntroduced a- dlfferent f‘

procedure of estlmatlng R(A)" w1thout the usée of the growth

Pate of the uppermost age 1nterval

They proposed the fopmula:p
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- . a-s
R(A) p(A) + 5.0%
: . a=o0

S?a

Where p(A) = a(A) + b(A) £(104) + (A en/F(uE+)/N(10+) 7

- And sets of the coeff1c1ents a(A), b(A) and C(A) are glven

'r

for dlfferent truncatlon ages in: table A.2 in: the appendlx.,x <

Thus for A- 75; we have IR

hal

. ‘ 70
".R(/b) = p(75) + 5.0 5:05 V..

’ ¢ . . . N ;
In this study, the 1ntercensal-based method of con=

.structing’ 1lfe tables - will be referred to as Method III (a)
if the open 1nterval is.treated as: suggested by Preston. if

it is estimated by susing the Hlllzand'Zlotnlk modification.

-

~F +hn DV"’(\IH‘*"f\f\ -mo-O-'han +'l-\cn +'Hr\ W\n"‘"\ﬂa v**"'? 'H: “h‘pﬂ““(\d -~

as Methdd ‘III (b).

Table 3.4, l and 3.4.2. show the results obtalned

when Method III (a) discussed above is applled to the 1969-:

~ 1978 Kenyahcensuses data.. Table 3;4,3'and.3.u.u also,shOWv;w.-

the estimates obtained when Method+III (b) is applied to

+the 1989 -+ 1979

)

: A ) ,
Comparlng table 3.4.1 and.3. 4.3 for males, and

table 3.4.:2 and 3.4, u for females shows that the life expecf

tan;y eatlmabea obtalﬂed by Method:III (a) are relatively

mlqwenﬁ(compared)“to;thefestlmates;obtalnedfbyﬁMetnonIIIﬁ(bO;;minw

Thefrange:of'the.differehée'for;bothimales~ahd'females'iS~vf



.83‘years,ywhiie the mean difference of the ®x estimates

is .67 yeare for males and .65 years for females. It is

- further observed that for males, the ulff@”CﬁCc decreaces

D R

‘as one. goes downward in the age dlstrlbutlon except at age -

=

?#Steadilyﬁe$ age-increasesﬁkszOWever;ﬁtheinuvalidityicannoﬂwg;fZJ

75. For fenales, the patteﬂn is clear only from age 25

enwards."In‘other words , except at age 75, the difference{

‘of the correspending “x estimates declines with decrease in:

age upto age 25. | | oL ' .;’ AR 74

.Since the mean differenceﬂef the life expectancy '
estimatesjobtained by'ﬂethods_(a) and_(b) is lese than .
yeafs for both ﬁaleé and femalee, and the ebsolute diffe— j
ﬁéﬁée‘ﬁetQEEﬁ“ages"(S and 50), the“eges at which the Dreston
method“iSimeet applicable is less ‘than .75 years, we see "f

that the Hill and Zlotnik modificetion‘of the‘treatment of :

‘the open“interval in the Preston cénus4based‘methqdfdoes' BN

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 -

- A d e dmeayemT A o mde mee e Lly o VST ~r i e ope
€. C¢ - &g & &CT TulCa dle Lile exXpeciancy

-
-adve V.!,‘*'“ ...u. \.vA- Ve | NN ‘b

ct

estimateS‘at 1ower'ages.

‘Both life expectancy estimates diéplayed in Table

3 4, 1, 35 .2, 3.4.3 and 3.4%.4 appéef acceptable (they decline

be judged directly from their ‘vallies. That is because, thé"
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.estimates obtained by these method(s) are vulnerable or

sensitive to:

" {i) errors in estlmated growtn rates = mainly due'

to dlfferentlal coverage between the two censuses; -
. f.

(ii) net intercensal migration;

“y

“and (1ii) errors in age ceporting. o -

‘While the”effect'of errors. due to net intercensal'migrationﬁ'

may be as;dmed to be negllglble 1n Kenya, the effect of errors -

.due to dlfferentlalvcoverage between the two censuses ang

errors in:’age réporting,cannct be assumed to be negligible.:

- In order therefore to study the validity of thp‘ X
esmlmaues .An table Fobal, 3.4.2, 3.4.3 and 3.4.4 with respect
to thextwo types of errors we shall use the mortality exper-
ience’summarized-in model life tables as'a standard against’*

which to compare the estimated set:of 1life expectancies.

ﬁodels may be‘nseful'in that'they provide a very.
clear 1nd1cat10n of how life expectancy by age is- expected
to change as - morta71ty levels change. More so, the changesg
in life expectancy by age are, to a close approx1matlon,, :,
equlproportlonate between'ages 5 and 50 (but not outside
this range). _Thus,.the ratio of the estimated set of life &
.1expectanc1es by age to.the: set pertaining: to . a- partlculap

model level should be nearly level if there ‘is no error'due



to'age misreporting. On the\other hand, if the ratios devi-"

ate fromAneaf level with a strong age trend in ratio, ‘then

fhere is srror due to differential'coverage cf the two ceﬁfﬁ

suses.  If there are deviations from near'levéi and there

is no strong age trend in ratios, then the deviafithIWilltL
be said to be only due to errorsiin-age reporting. - ‘

-

Iﬁ'tﬁis study, we. have seiegtedwmodéi "Wesf" leve;}.
15 as our;sfandard model. .Table 3?&.5 and 3.ﬁ.5va%é dis-
;playé.of the life expectancyiestimétes: corbgsponding Models. . .
West level 15‘va1ues anq +heir ratios for‘maléé an&‘femalesi
respectngly. ’And fiéure 3.4.1 andw3;4,2 showf fhe'graphiAV
- cal display of the ratios fob‘maieé'ahd females respectiveiy.
Figure.a.gfibreveals that for malés,-for all ages approxi- 5
mately less than.3u yeafs, the fatios aﬁe higher tban the
mean ratios.. After age 3U onwépds;4thetﬁatios”aré higher -3
than ‘the Mean Values. (Méan'of the ratios between ages 'S5':
* and fSO').:;The ratios are not néar level‘ahd they sﬁow-a
clear patfern..'The‘ratios increasé as age increases from

U
S Cnt

Age 10 onwards. Thiz thercfcre sugges presence of

’ e .
differential coverage in the‘'two censuses (1969 - 1979) and:
the existence of errors in age reporting.
l ‘ | ! .> \ i
For females, the sequencelof the ratios as displayed
. : 1

;Hip;ﬁigﬁrg,sgu;Z;reyeals a.patterniwhich is:quite different ik

from-thét;for males. fRafios'of therestimated'life'kﬂgédtmmﬂés“"*



SRS P ;
i
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 PqthS, with. the trend cecllnlng from age 5
“to age 25 and then 1ncrea31ng w1th increase 1n age after-
wards. The ratlos are less than the mean values between .;}
ages say 14! years and '35' years ‘for the Preston life ;m
expectancy estimates, and between ages 113! years and '35'Ic

‘ -
years for. the Hill and Zlotnik llfe expectancy estamates.

At all the other’ ages, the ratlos_are higher than the mean -
'values. | l_ . S i

7i gure 3.4, 2 suggeststhat as for males, the life
exuectancv estlmafes for females ohtazned by these method
are affected by errors due to dlfferentlal coverage in the'e
two censuses and errors in age reportlng.. The ‘pattern of <«
the ratios for males and females sugcests that the two

types of errors are more prevalent among females to males.

Ekamination of the Zy‘values for males
_shows-thaf the gy values does not suggestvany‘erratic beha;5
. viour; nhfle“the‘ﬂy_values for females shows some erratic
X behaviour'at younger age groups.. This?further suggeststhatlx
for females, errors in age reportlng affect the y values

through the 2 estimates. The case for maies is however not

clear.
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. The iife expectancy estimates provided by Methods
III (a) and (b) are both affébfediby-age misrefofting,ahd
differénrial coverage in the twc censuses. Therefore in
| order tq,useltﬁese life ekpeétanéY&estimates, one éhould‘f?
smoothen theh.',There are severai;smoothing procedures
avaiiable."The simplest is. sinée.changes in 1life éxpectﬁ:
aﬁcy areiliﬁearﬁfo a close apprbkimatioﬁ between ége 5 and.
50, oﬁe_?ay simply fake averégesibf 376f 5 observations e
centered. on thé age for which~aﬁiestimate is being made. =

Otherwise, he or she can resort to model life tables.

e e a4 Bk et iy
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Table 3. u l eifn Table for the Total Male Poledtlon in Kenya Derlved Uszng the Census Based Method ;
(1969 - 3979) | S
2 hge | of beredns |sesities. |s. Tl R(y)=5§:55ra sy=sy. R fr=Fsly fe=slys |- L o
Interval|1969-1979 |Growth Rate| a=5 125 5ty azs | ' S It y=5) /101 ¥ X
) | gl 5Ty (a210 "} +2.55y) Sy Ly
0 1241 483 | .02977 -.074425 | 1152 us0 [13880380| - v |
5 1083131 | .031 -~ |.om75 | .0775. 1170 812 |12737980| 232 285 | 5. 84
10 883 903 | .03876 | .155 |.09690 | .2519 1137 112 |11567528| 230 752 | 50.13
15 -708 018 | .04239 L3488 |.1059¢ | .usy78 1115 714 |10430416| 225 283 46.30 |
20 535 369 | .Ou066 | 5608 |-1016¢ | 66245 | 1038 36y | 9314702 215 hos | u3.2 |
25 | 432 553 | .03ss4 | .7641 |.0971 .| .86120 1023 420 | 8276333| 206 179 | 40.1u
30 | 343585 | .03687 .9583 |.0921¢ | 1.05048 982 317 | 7252913|° 200 574 | 36.16
35 271 481 | .01428 | 1.14265|.0357C | 1.17835 882 o4k | 6270596 186 436 | 33.63
40 227 978 | .03009 | 1.21405(.0752¢ | 1.28928 827 599 | 5388552| 170 96i | 31.52
45 195 937 | .02403 | 1.3645 [.0600¢ | 1.uous8 | 81y 336 | u560953| 16u 194.| 27.78
50 157 876 | ,03247 | 1.u847 [.0811t | 1.56588 755 734 | 37u6617| 157 007.| 23.86
55 .127 868 | .02072 | 1.6471 |.0518° | 1.6989 699 173 | 2990883 1u5 491 | 20.56
60 | 105199 | .00520 | 1.7507 |.0130C | 1.7637 1613 729 | 2291710 131 290 | 17.46
65 | 87362 ; .02040 | 1.7767 |.0735C | 1.8502.:: | 655 718 | 1677981| 116 945 |:14.35
70 - 57 435 . .03186° | 1.9237 |.0796¢ | 2.00335 425 815 | 1122263 98 153 | 11,43
75 85 528 ' .00566 | 2.083 |.oiuit | 2.09715 696 448 696448 112 226 | 6,21
.. R@) ==2.5 o 3 e

. _VSPo-
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" Table 3.4.2

Lafe Table for the Total Female Popuﬂa*lon in Kenya Derrived U81ng the Census Based Method

(1969 =~ 197q\

!

i

it

.
i
3

5 Yo

'Startln({?fr— bg?fc“ll 'IIJ’(s)en gilzueiig.Age_ -5 N y-sk' | o _® £ | L
- @) |1969-1979 | Growth Rate| 5.3 5% 2.5 [ )=(v5'§_55ra sly=5"y . RV | 78 sty R
, | Ny sy a=5 vy +f2-5-5r§) . {8 y-5)/20 T

0 1235 158 | .03081 ) -.077025 1143592 | i e
5 1070 171 | .03335 | .08:375| .083375 1163 222 |13 558 851| 230 681 | 58.7¢
10 gut 743 | .04351 | 16675 |.10€775| .27553 1112 720 |12 395 629,227 59u | 5h.4e
15 717 082 | .0u899 ..3843. .127475| .50678 11190 312 |11 282 909 .230 303 | 48,98
20 ‘568665 | .ou232° ‘| ©.62925 | .1088 | .73505. 118 000 |10 092 597| 237 631 | u2.47
25 476 739 | .02765 | .84085 | .06913 | .90998 1184 350 | 8906 597( 237.035 | 37.5¢
30 356 337 | .03232 | .9791 | .08c8 | 1.0599 1028 418. | 77722 2u7[ 221 277 | 34790
35 295 385 | ©.02077 | 1.1407 | .05133 | 1.19263 973 511 | 6 593 829| 200 193 | 33}ui
4o 238 065 | .03059 [ 1.24u55 | .07648 | 1.32103 892 996 | 5 720 318|186 561 | 30.66
45 1193 108 | .03053 1.3975 | .07633 | 1.47383 843 295 4 828 222| 173 519 27.83
50 165 219 | .03192 .| 1.55015 | .0793 | 1.62995 . 843 215 | 3 985 127 168 631 | 23,6
55 118 506 | .02763 | 1.70975 | .06998 | 1.77883 701,302 - | 3 141 912| 154 512 | 20.3:
60 ©102 112 | .owe2 | 1.8479 | .0373 | 1.8852 672 580. | 2 u40 010|137 458 | 17.7¢
65 73339 | .02753 | 1.9225 | .06€83 | 1.99133 537 228 | 1 767/330[-120:991 | 14.6]
70 sk 319 | .030927 | 2.06015 | 0773k 2.1375 460 505 | 1230102 99 773 | 12.3:
75 81192 | .01372 | 2.21475 | .0343 | 2324905 769 597 | 769 597| 123 010 | 6.2

R(o) = =2.5 -
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Table 3. 4. 3 Llfe Table jor the Total Male Popu1a1 ion in KPnya Demved Usmg the Census Based Method -

(1969 = 1979)

B

~ .

S R Rt S
: glt'age ‘igage?géns g;u;clﬁlﬁge ! BL{ 55 al 2.5 5%y R(y)_}(,_z_SSSI‘yJ' 5Ly-5 v. eR(S)- Ty=C Ly + Z‘y ( L stshy) ey= %‘X
In‘zer)’va_ 19612\11-1979 Grmrth Rate (a-O _ 5% 5 a) A5 et O Lty
y sNy sy y>5) az0 )Ea:vs a) SUIURNRE F
0 |12u1u83 | 02977 07443 | .O7443 1337812 |16 253011 | . N
5 |1o083131| .03t  -|.wusss |.0775 | .22635 1358262 |14 915599 | 269 567  {'55.33 |
10 883 903 | .0376 [ .30385 |.0%6%0 | .40075 | 1319 618 |13 557 337 [ 267 788  |'50.63
15 708 018 | .04z39 | .u9765 | .10598 | .60363 - | 129u 78y |12 237 719 | 261 buo [ u6.8L |
20 535 360 | .0uc66 | .7096 | .10165 | .81125° | 1204 966 |10 942 935 | 249 975  |u3.781
25 432 553 | .oseey " |.o128° |ioe71 " |1.010  [1187618 | 9 737969 | 239 258 [ u0.70 |
30 343 585 | .03687  |L.1071 | .09218 |1.19928 | 1139°921 | 8 550 351 | -,232 754 - [:36.74 [
35 271 481 | o128  [1.20145 | .03570 |1.32715 1023560 | -7410 430 | 216 348 | 3u25 |
%0 | 227978 | .0309  [1.36285 | .07523 | 1.43808 960 380 6 386 870 | 198 3oy | 3r.d9 |
45 195 937 | .02103  [1.5133  |-.06008 11.57338 . gyt 989 5426 430 | 190 537" | 28.ug|
50 157 876 | .03:47  [1.633u5 | .08118 ' 1.71463 876-9u1 4481 501 [ 182 193 ;2u)s§ﬁ\g |
55 |- 127 868 | .02¢72 [1.7958 = | .05180 1.8u76 811268 | 3604 560 | 168 821 | 21.35 |
60 .| 105199 | .02:20 |1.8394 ‘| .01300 ' 1.9124 712 125 || 2 793 292 152 339 | 18.34 |
65 87 362 | .02040 [1.925% | .07350 1.9989 6u4 813  |,2 081 167 | .135 694 | 15.3 |
70 57 435 | .03186 . [2.0724 | .07965 '2.15205 . | ugu 083 | 1436 354 | 113890 | 12.61:
75 85 528 | .0%66  |2.2317 | .o1415 . 3u3gons ow2 271 | w2 271 1u3w535‘* 656 |
R(o) = 2.5 5T N(u5+)/N(10+) = .19365 - r(104) = .03403  R(75) = p(75)+5§; 5 y B
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Table 3.4. u L;fe Table for the Total Iemale Populatlon in Kénya.Ibruved USlng the Censua Based Method FRA
(1969 - 1079) L , . T AR S

| "gﬁ;e {oF Pergons [Saipies | ¥ R(yI=(2.5¢n #| LN R T cuenlar ( gl *sly- “ T,
fmﬁmal%%mm‘ﬁamRme&iéﬂ 2.5 x4 rs-ysysye A % %zx
y) ‘SNy 6Ly , - T 5fa) 1 t.5a -y
- . a-o ' : a_=y
0 1.235 158 | .03081 , .0770z5 | .077025. |1 334 056 |17 288 910 [T o
5 |[1070171 | .03335 |.15u05 | .083375 |  .237425 [1356 955 |15 954 5y |- 269 101+ |59.29
10 - | sy 743 | .ou3sL | .3208 .108775 429575 |1 298 036 | 1u 597 899 265 499 | su.98°
} a5 |.717.082): .o4899 -'|.53835 if-.122475 |- .660825 < |1388-550- - | 13299 863 | ' 268'659 I u9.50
20 | 568665 | .ou232 [.7833 | .lossC | .89l 1 383 527 |11 911 313 277 208 | 42.97
25 476 739 | .02765 | .994g | .0891% | 1.06403 |1 381 602 |10 527 786 |. 2767513 | 38:07
20 356 337.| .03232 [1.13315 | .0808C | 1.21395 |1 199 700 9 146 184 f’“wéss 130 | g5.43
35 295 385 | 02077 [1.29475 | .05193 | 1.34668 |1 135 649 7 946 ugh| 233 535 | 34.0
40 238 065 | .03059 [1.39860 | .07648 |. 1.47508 |1 040 674 6 810 835 217 632 31.3§N?&
45 | 193108 | .03053 [L.55155 | .07633 | 1.62788 | 983512 | 5770 161| 202 419 | 28.51
50 165 219 | .03192 |1.7042 . | .07980 | 1.784 | 983652 | 4 786 643| 196 716 | 24.33
55 | 118506 | .02763 [1.863¢ .06908 | 1.93288 | 818803 | 3 802 997 180 246 | 21.10
60 102 112 | .01492 [2.00195 | 03730 -| 2.03325 784 715 | 2 984 194 | 160 352 | 18.61
65 +737329 | - 102753 5|2.07655 |- 06883 72014538 [ 6267703 T [727199 w79 | 1wl 142 | 15.58 |
70 | s43l9| .03092 [2.2142 | 07781 |: 2.29151 | 537 207 [ 1572 776 116 391 | 13.51
75 81192 | .01372 |2.3688 .03u29 2.54589 |1 035 569 1035 569 | ..157278 | .6.58
N(45+)/N10+) = 18386 R(0)= 2.5, r(10+) = .03606 p(78)= 17709 R(75)= p(75)+.5 L 5%y ‘

y=0 .
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Table 3.4:5 Ratio of Life Expectancy at Various.Ag.es:'- Males

% 5 W T ——

& [l &G R | 5O L O
5 | ssuw.ey | 55.33 . | 56.294 | .e7y . .983
10 | se13 | so.e3 | s2.1s2 |onesalLem
15 . 46.30 7 46.81 47,749 | .970 .980
20 | ow3.2n | w378 | 43,562 | l% .993 | 1.005
25 | so.aw | uo.70 39.616 | 1.013°| 1.027
30 _536.15‘ 3.7, | 135.652 f.i.01§ 1.031
35 . 33.63 .25 | 31.713 1.060 | 1.080
vo | 31.52 32.19 27.8wn | 1,132 1.186
jus | 27.78 28.48 |  24.096 | 1.153| 1.182
50 | " 23.86 24.60 |  20.uey 1.165 | 1.201
55 | 2056 | o 21.35 | -17.095 | 1.203| 1.249
60 | 17.u6 | 1.3 | 13.935 | 1.253 '1.316
65 | 1s.35 | 1s.am. | 11.105 1.292 | 1.381
70 1143 12.61 | 8.s85 | 1.331| 1.ues
75 | 6.2 | . 6.56 6.409 | .969| 1.024
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F'q 34.1 RATIO, LIFE EXP"CTANCY USING CEN‘LS BASED ME’HOD TO LIFE EXPECTAA\CY
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2%z dy Preston method

¢%2 by Preston modilies method
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Table 3.4.6

Ratio of Life Expectancy at Various Ages:

" (Females)

'_e?(ievel 15,

6.960

Age [e3:/By._ Preston S /By Preston: N Ratio { Ratio
. Methoj (2) Modn.fn(.g? Method/ West(id_?de.".!.)v &= ((3 (3= g)
5 58.78 - 59.29 58.698 1.001] 1.010
10 | . 54.u6 54.98 54.596 .998 | 1.007
15 48.99 49.50 - 50.238 .975] .985
20 42.47 42,97 46.084 .922| .832
25 37.58 . 38.07 '42.096 .893 3oL
|20 . 3u.90 35. 143 38.149 915| ..928
35 33. 44 sq;ds .:34.229 Y77 «934
40 - Zgao.ss 31. 30 30. 324 1.011} 1.032
{us 27.83 i28.$l 2s.u2§' 1.053 15079
50 23.63 24.33 22.576 1.047] 1.078
55 20. 33 21.10 118.901 1.076| 1.116
60 | ./ 17.75 ‘18.61 " 15.u04 1.152| 1.208
65 14.61 15.58 12.241 1.184| 1.273
70 12.33 13.81 9.391 | 1.313] 1.u39
75 6.23 6;58   .903|  .9us
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3.5 ‘AACOMPARISON OF THE LIFE EXPECTANCY ESTIMATES

XY

In Sectlon 3.3, Model "West” level 18 set cf 2ife’

expectancy values were used to study the 1nternal con51s-:

btency of the llfe expectancy obtalned u51ng the 1ncomolete

death reglsuratlon data Method (Fethod II) In Sectlon

3. u model*"West" leve] IS set of 1life exnnnfﬂnry ualues N
were also used to study thevvalldcty of the_llfe expectancy
estimate§ ob{ained using the Census based Method, Methodsa

IIT (a) and (B)_7. R

“It was found'in Section 3.3 that the'life'expec-a
_“_Itancv estlma+es obtalned by Method II were: affected by age
mlsrenortln " In Sectlon 3.4, 1t ‘was FLrtber found +hat

aparc from belng affected by age mlsreportlng, the life

expectancy estlmates obtained by Method III (Census based K\mwwuﬂ

Method) were affected by errors due to dlfferentlal cover~

age of the Censuses (1969-1979). -

In thls Sectlon, I would now 11ke to compare the ¢

llfe expectancy estlmates due to:Methods II and III [_(a)rw

and (b)_7'w1th those values in tfle 1879 Kenya Model 1ife i

| Fables to see how the est;mates agree w1th'each-othera. 'gtff

'

. -Table '3.5.1 and 3.5.2 shéw the life expectancy

-estimates by Methods II and:III:Cavand-:b),- the correspond-

‘1ng 1979 Kenya Natlon life table llfe expectancy values




i

| and the ratlos of the estimated values to tne set perta1n~*'
ing to lq79 Xenya National Model 11fe tables . for males and-
 femalés respectively. Table 3.5.1 shows that for males, ,“
alife.expéctancy~estimates by Methcd'II'are’relatively' S T
higher than che 1979 Kenya Model 1ife tab;e' values eince
the ratid is grea?er than unify at all ages. It is further
»observedwthat between age 5 and 20, the ratlos of the llfe‘
'expectancy estlmates due to Method IT to the "Standard" ..i.
life expectancy vahxﬁ are . relatLVcly hlgher c0mpaned to the

* ratios of the llfe expectancy estlmates due to Method III (a
(a and b) to the set pertaining to the 1979 Kenya Natlonal

llfe tables, referred to as 'the "Standard" Afterwards the pattem
‘of the raflos changes: ) . 5

Ratlos of the 1life expectancy estimates due to o
Method III (a) to the set pertaining to the 1979'Kenya

Nationalﬁiife"tables, and the'raficé of the life expectancy‘*

estimates ‘due to Method III (b) to'the Set'Pertaindng'to 8

the 1979 {Kenya National Model'liféﬁtables5indicate8jthaf;f#‘v*waw

Methcd III (b) estimatesﬁare relatively higher compared
vtodﬂethoddIII-Sa):estima;es;- Further it is observed tnatft
bd@h'MetnodanIIid(a) and (bQ'give?relatively lower life-
-expectancy estimates from: age 5 up:to age 30.: From age

535 onwards (except at age 75), the."Standard“,values are .=

relatively lower - than the estimated values. =~ . =~ = -+ &3

Considering deviations of{the ratios from unity,
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. 1t is observed that the absolute dev1atlons of the ratﬂos
of the lnfe expectancy estimates due to Method IT to the

“Stardard" life table values For Yenya 2re smaller relative

to the‘ratloskof-the life expectancy estimates due to Method 1f.

lll (55 and'(b) to the "Standard":life table values. Fur-:
ther it is observed that for agesiless than 35 years,"

ﬁethod~lllv(b) gives'better'life expectancy estimates than;
Method III (a). Afterwards, Method ITT (a) gives life 5
expectancy estimates which agree relatively better withbtne

'"Standard" values to the estimates obtained by Method III &"

®.

For females, table 3.5.2 Shows that unlike in the ¥
case fqr males, the ratlos of the:.estimated 11Ie expectancy

esthates due to Method II to the:iset pertaining to the

.

"Standard"alife-table are“greaterfthaniunity'from age 30 “iF 7

,onwards_cexcept at age 75). Fromiage 5 up to age 35, the

“..ratios of the life expectancy estimates:due.to_Methcd IT ke

to- the corresponding values in the "Standard" life table
 avaA R ethan welap+dean +a +ha ekt am AE el 'l-'fc erec “nvj a.-

‘ - N ’ ) ) :
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 :

»uthat from age 5 up to ageuuo Method III (b)-glves life

'-wexpectancy values: whlch relatively: agree better: W1th the'lhuap}q

"Standard" values compared w1th the estlmates due to




.
SO

,v
v

. Method IXI (a):. Above age 40, Method III (a) gives better
values compared to Method III (b) as deviations of the
atios from Unity is small for the ;~'expectancy esti-

mates due to Méthod ITI (a)- comparedxto those obtained

by Method III (b).

o
oo

[#1]
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r mzlcz, the »atis ‘in +zble 3.5.2 sugs
that’the“life expectancy estimatea duevto’Method II agree 5
relatlvely better with the "Standard" 1979 '1life expectancy
-values for. females compared w1th the life expectancy values:!
due to Method III (a) and (b). F?P,thls reason, and on
the aseuﬁption”that‘the 1979‘Keﬁya Model life tables are‘ :
accurate and correct, ‘we can conclude that the no“talluv |
estlmates derlved by Method IT due to Bennett and Horluchn
- are good;'.On the basis of this cenclu51on, we expect the \

"caUSefofideath 1ife tables which will be derived from the i

results thained by Method II by the single and multiple -

'mvdecrementjmethods.in the next chapter.to be:fairly good inui..: -

the cause of death analysis.




\l

Table

l~'1~0 -

3.5.1 ‘e(x) = x=o;.‘.. . 75 Values as obtained by varicus.
’ Methods (Males) '
hge  |Bennett &| Presten | Hill & Hania [Model life |IT:0BS| ITI(2)|ITZ(k)
Group | Horiuchi | Method | Modification |Table (1979 .+ 0BS |+ 035
. Method II| III (a) | of Preston : |(Observed) -
Mothod TTI(RM , |
' . : /
o-4 56.96 _ 52.6 1.083 i
5-9 | $8.76. | 54.80 55.33 | 57.6 1.020|" .951 | ‘g6
10-1% | su.62 | 50.09 | ° 50.63 | 535 | 1.021| .936 | tous
1515 | '50.16 | us.26 u6.81 | 9.1 1.022 .9u2 |:.953
: . . |
leo-2u | ws.7u | 43.19 43.78 .'| 45.0 1.016| .960 | .S73
425—29—rw»41:as [ 40.11 40. 70 . 41,2 1.006) .974 | 1988
30-3% | 37.h41 b 36.16 36. 74 - 37.3 1.003| .569 | .G85
35-39 | 33.49 33.63 34,25 . 3 33.3 | 1.006| 1.010 |1.028
yo-4u | -29.66 [  31.52 32.19 - 4840 2904747 1.008|-1.072 g;ogs'
us-u9 | 25.97 | 27.78 28.48 1| 25.5 | 1.018{ 1.089 @.117
50-54 | 22.36 | 23.86 24,60 4. 217 1.030] 1.100 |il.134
! . i
55-59 [ 19.13 | 20.56 21.35 18.0 1.063] 1.1u2 %.155
leo-6% | 15.76 17.46 18.34 - 11,6 1.0791 1396 |3.258
6569 | 12.94 | ~14.35 15. 3u 11:5 | 1.125| 1.2u8 ﬁ;qsu
70-74 | .9.86 11.43 12.61 8.8 1.12 | 1.299 %1433
s+ | s.e0 6.21 6. 56 6.7 1.015] .927 | L9578
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. Table 3 5.2 e(x) Valu(s (x—O 5 10

. 75) as}(ifbtained by‘_Various Methods of Gonstfucti_hg Life 'Tables

(Femaleb) ;
| Age Goup |Bennett cnd | Preston |Hill & Hinia |Modellife SR R
| ‘ Horiuchi = | Method _|Modifications |Table (19%B) II ¢+ OBS |III # OBS| TIIZOBS
Method II - |'IIT (a) |of Prestcn Observed) - : - (@) . (b)
- Method L3I (b) |
. O-b - 55.73 ... ... " . | 55.4 " 1.006 | 1.
5-9 © 59,43 58.78 | 59.2¢ 60.2 987 976 | .985
10-14 '55.66 5446 54.9¢. . 55.9 996 co7y | oo
15-19 | 51.37 48.99 |  49.5C 5L5 997 | 951 | 961
20-24 | 47,17 Cwu7 | 42,97 47.3 997 .898 | - .908
25-29 43,11 37.58 138.07 43,4 .993 - .866 | .h.877
3034 13910 34.90 |- 35,43 39.3 1.003 | .s88 | 7 .902
35-3¢ 35.23 33.44 | 34.02 35.2 1.001 .95 | .967
40ty 3142 30.66 |  31.36 31.1 ©1.010 .986 1,006
45-14g 2738 27.83 28.51 27.0 1014 | 1.01 | 1.05
50-54 23.55 23.63 24.33 23.0 1.02% | 1.027 | 1.058"
55-59 - 19.96 20.33 | 21.10 19.1 1.045 , |-~1.064 “| 1205
60-51 " 16.10 17.75 18.61 ©15.5 | 1039 | 1.5 | 1.201
65-59 13.08 14,61 15.58 12.1 1.081 | 1.207 |--1.288
70-T4 9.56 12.33 13.51 9.2 1.039° |  1.340 | 1.u68
75 ." I 6015 . 6.23‘ 8058 609 -891 : 0903 0951‘,’



b

REFERENCE
l. Brass, William (1975) Methods fon Fetimating Tertilits:

. and Mortalitv fron limited and Desfecti-re
* ~data: Based on Seminars Held 1l6-24 Sep-

-, tember 1971 at.the Centre Latinoamericano 4

de Demografia (CELADE) San Jose, Costa
Rica. Chapel Hill, N.C.: University of
North Carolina, .International Program of
‘Laboratorles for Population Statlstlcs.

xii 188 ¢p.

Preston, S.H.; Coale, A J., Trussel J.vand (1980

M. Weinstein  Estimating the Comp*eteness of reporting

of adult deaths in populations that are
- approximately stable. Population index
-(Prienceton, N.J.) 46(2) pp 179-202.

Bennett N.G. and S. Horiuchi (1981) "Estlmatlng the
‘Completeness of Death Registration in a
closed Population" Population Index
(Prlnceton, N.J) u7(2) pp 207-222.

i

Preston,. S.H.: Coale. A./J. Tﬂneeel, J.o(2ee0) cp. it
Ve ~and M. We*nﬂteln. :
L

Benneﬁ%,.N;G.; and S. Horiuchi (1381) op,.cit.

Hill, K; and H. Zlotnik (1982) The application of In-
g . direct Methods for mortality estimation.
Paper presented at the Population .
Association of America Conference held
in San Diego in May 1982. pp 15-33.

Kenya Central Bureau of Statistics Campedium to Vol.I

1979 Population Census. Ministry of
Economic Plannlng and Development 1981.

PP 10.
Coale, A. J.,'and Demeny, Paul .1966 Reglonal Model 1life

!

Tables and Stable Populatlons. Princeton, ;

- N.J.s Princeton University- Press. xiii. -

ﬁopinohi,'s., and A.J. Coale . (1982) "A Slmple Equation -

- oF Estimating the Expectation of Life at
,%_.' 0ld Ages." Populatlon Studles (London) :
" 36(2) pp 317-326. : ; EEE




- M

-
A

.10. Bennett, N.G.; and S. Horiuchi (1982) Life Table Con-
' struction from Inccomplete Death Reglstr- .
ation Data. Unpubllshed Paper.

11. Preztca, STH. (19°1) . A Censucz-based methcd for esti- ]
mating mortality that does not require :

' the assumption of stability or the use 7
of model life tables. Mimeo. - BT VE

12. Hill, K and H. Zlotnik (1882) The application of ' : \}
' © indirect methods. for mortality estim- ' Lo

held at San Dlego, California May 1982 D f
- !
' r

ation. Paper prpsented at the popul-
~ation Associaticn. of America Conference
- " pp 2-15. ;
e |
LIS ’ i
y
P
/2
/?‘ s :
./'
LY
i




- 1uy -

CHAPTER IV

-

CAUSE OF DEATH ANALYSIS:

¥.1~  INTRODUCTION .- . . - Li..

In Chapter III above, life tables were constructed
in'which mortality was treated acs-a unltary force whose

‘intensity was found to vary with ‘age and sex. However, = =
5 .

on the other hand, mortality can be viewed not as a singlei

unltary force but as an agglomerdtion of semi- 1ndepend°nt

forces, each force belng represented by death from a b

particular cause or group of causes.

s S - e -

" "This has been accomplished in this chapter in A
‘which llIe tables . haVe been- constructed by causes of death
by u51ng the 51ngle and multiple decrement approaches

referred“to.as Method Iv. (a and b} in Chapter ITI. In !

- order to-construct life tables by causes of death'by' o

Method IV (a and b), the survival probabilities and the

life table deaths obtained from the life tables constructed
by Method If are used as intermeciate results. Estimationiv

of e(A) (A = 75), the expectation' of lifefatTtheibegin*¥”<ﬁf

'

.ning of the open interval follows:'the Bennett —-Horiuchilf“

| .(1982) 'Me\'thod. TR :

r A




'

- . . - - wem———aremen T

. T ooaws -0
Cause ofi@eath grouping in Kenyé foilows;the jnter-
' nationalVStatistical Classificétion, The Céusés are glassi—.
fied int¢ cixteen groups. In»thiéysﬁudy;ho%e¢éb’ .
of<death;analysisjhas'been'limitédftO”seveh égin groups-
The groqﬁs.aré: | V ‘
i) Infective andiparasitic
ii) ReSPiPétéry_éystem diéeaség
_.iii) Circulatory sysfém diseaéeé' , .
- o iv) Accidents “ f’v o s .
v) Nervous system diseases.‘. {, ; IR
o vi) Dlgestlve SYStem dlseases R it

and vii) Blood dlseases.

ror each group of CauseS?‘deathtprobabilitieé have’béexj .

, éompufedfét each age by the Singlé,and'multiple decremen® *
appfoaches.A Second,. life tébleghévevbeenéconstpuctedv if =
each cause of death were eliminated at aqtime bY,tﬁe{miil-

| tiple decrgment appfoach. The mdrtality'estimates prgg;ented
‘in this Chépter-should'be taken aélpnly-indicativé énd

' not definite.

4.2 ' AGE AND SEX DIFFERENTIALSS ' . y
| | IALSIN MORTALITY BY CAUSE -

OF DEATH. | B o IR

Table 4.1 and 4.2 show the cause of death pro—

‘?ibabllltles if. mortallty was’”only: due’ to each’ of: the. grcgups

_ of cduses outllned above for males Aand females respectjbvely




[PV

.junder‘the single decrement approach. - Similarly tables
4.3 and 4.4 show the cause of death probabllltles under
the ﬂult:'le decrement approach fsr males and females

T

respectlyely;;

ng *tables U.1 +d 4.4 it iz observed

I

Bv examin
that . the single decrement approach’givesbhigher ceath
.probabiljties than the multiple decrement’approach_for
each cauﬁevof death/and at each age'for both'males and -
females.t A display of the cause of death age specific
death probabilities-in'fignre-ﬁtl:gnd 4.2 for males shows -

‘that‘the;pattern of the single decrement approach death

probabilities is similar to the pattern of the multiple .-

J .
/': S

decremen ~death probabilities. Figure 4. 3'and 4.4 show

that'for females, the patterns are also 31m11ar. From

flgures;%.l to h.b, we,can there fore conclude that the -

o1

.chances<of dying from a'given-cauee of death-at-any age
-isvinvarlant tovthe method of estimation’(Single or
multiple decrement approach) and. that the only dlfferenm
between the two sets of estlmated death probabllltles

f

for a glven sex is that the 51nglc decrement approach .

estlmateo are hlgher than” the correspondlng multlple dee-

rement estlmates.

-

fﬁetnowhlookjatveach?caueefof“deathwéﬁanfindings\ @%neal

e e e e e ¥




e dse observed that Infectlve and Para51t1c dlseases ‘as-.

W1 v em— e v emen s v g

— = 147.- Lo

fon'each group of_causes of deathianalysis’are summarized
below:

(i}  Infective and Parasitic diseases:

T - . . 1KY
. b}

Both figure u;l‘and‘u;Z_sHowi that: for males,
chances.ef_dying.from infective;and parasitic diseases
are nighest at agé 0 (i.e.; at the 0-4 veare age‘evoup).
Then it declines rapidly at firstiand then: steadlly +i11

it is loweet at age 15 when it starts, ;ncrea51ng w1th age.

It is the major cduse of death below age 15 and at older . L.

ages (that is from age 55 onwards) _'3'
As for males, figure 4.3 and b.y show;s'_ that for
femaies ghe probability of dying from infectious and -
parasitic_diseases is highest at age 0 (i.e., at the 0-4
years -of. age) It then falls rapldly up to age 5 (i. e.,'“

- in the 57 =9 years age group) and then - falls ateadlly and <

‘1t‘1s_1qwest‘at‘the_15f19 years age,group.ivAfter which 1. . R

it starts rising with-age; Unlike for males, it is further
.obéervedﬁthat for females, Infective and Parasitic'diseasea
ia/the_majorfcaﬁse of the death at all ages except, may be:
\by errorjin the data, at age gronb‘uob— 45 yearsi

1]

\

death probabllltles Irom the varﬂous causes of death it @

group of causes of death is more prevalent among females

!

P

‘; : From tables 4.5 and 4.6, which'show the Sex Ratio

I
[
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below ages 40 yeafs than it is among males. From age 50
onwards, the risk is higher among males than it is among
females. | |

(ii) Respiratory System.diseases:

fact Toth males and

.

e —
Regpiratory sys
ST .

‘females more at younger ages (0 to 4 years) “than ‘at old

1

ages. Under age 10 years, it is *he second leading cause *

of death;for both_males and females. The chances of dying: "

from respiratory system diseases have beer found to be k
lowest at age 20 for males and at‘age 15 for females.

/o o

/’1 ble 4. 5 and 4.6 shows that resplratory system
: dlseaSes as a cause of death is ‘more prevalent among

females than 1t is among males at all ages below 25. years

Thereafter, suPV1val chances are inore unfavourable for %

.males-than—forvfemales,:_The~sex ratios areihlghest at o e

s

age group 55 - 59 years. It also“should be noted that

.,:espir;tor" system diseases 1s thé third major cause of ¥

Adeaths at older ages (i.e. from age 60 years onwards) for &

both males and females.. .

(iii) * Circulatory System diseases.

Circulatory system diseasés affect both males and:§' ="

. females more at °1def'ages than at{young_ages, The nortality

i




:patterns'follow the 'J' shape for both males.and females.

It is the major cause of death for males between agesn45"

$de
0]

and S4 years. _Thereafter‘it the seceond majcr cause of )

death. . = -

For females, it is the second major cause of‘deathf‘

s -
< 2

.
] 22 - TR L, TR, -
from age 30 onwards and It Iz even cbserved thetl ot azs

" group 35 to 40 years,vit iS'thevmajor cause~bf death. We
) .
would honever like to note that thls observatlon mlght be ¥

due to-seme error in age reportlng; . i ;

. .
‘ ’ . . . '

Both table 4.5 and 4.6’shbn,that the disease is '
more prevalent among»females than”in males at ages lower B
. than 30 years. At age group 35 to 40 years table 4 6 shows
that the:sex ratio is unlty.: Meanlng that at this age
vgroup5\chanees‘bf dyingufrom c1rculatoryfsystem'dlseases

'for male: are equal to those for females. After age 40,

.the dlsease is seen to be ‘more. prevalent among ‘males.

Unlike the three groups of causes.of-death‘ Co L
--analysed :above, the: mortallty pattern from acc1dents

'for maleS'ls neither ’U' nor 'g!' 'ShaDed It is observed SRR

R T

wfrom flgure 4.1 and. Y. 2 that! ‘while’ the 1nten51ty of 'wnufﬂ~

~-acc1dent§gas aacause:of'death~1s least~at‘younger:age55

.




- .

it .is the leading cause of death between ages 15 and 45
d years. The death probablllty ‘starts rising rapidly £rom

age 15 and peaches its maximum at group 40 to 45 years.

.Tﬁ‘ereaf‘ter;‘"it éta_.rts deCIining. slowly and then' rj_sing -.at IR

age 70 years. Note that it is thé third leading cause of

deafh'between age 45 and 60 Yearsiamcng males.

-

) Accidents as a cause.cf‘death'seems to affect

‘women 1e°' It should however be :noted that betWeen'ageS

15 and 30" years, it is the second leadlng cause of death o

)

among females . c

AMortallty Sex Katlos Ior acciaents shows that
_ althouch ‘females under 15 years of age -are more. 11kely tO.J

'dle from acc1dents, the risk 1s more unfavourable fOP

~males from age 15. onwards. We also‘notewthat within this_ %

age'rangegbaCcidents have the highest Sex ratio. Being &

as high as 4.94 at age group - 40 to 44 years under the Ex

multlple decrement approach.

. . s B 3
v ~

The prevalence of accidents as a cause of death %

, for males above age ‘15 years~coincides‘With_the aCFiveﬂ”"ﬁ

hfyears.qfflife,(. i.e. 15 to-BS.yearS‘offage). S S

A

(v) - Nervous;ﬁwstem dlseases. g;cg:~

The anape of the. death probaullltles from ne“VOUS'V

-
e~
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. system diseases is 'g' for males while it is more 'U'

shapedvfor_females. Chances of,dying from this group of

diseases is lowest at age group 22 to 25 years for males

~and at age group 15 to 20 years‘forlfemales..yFor both &

' males and females nervous system diseases as a cause of

deafh,is,the fifth leading cause of death at age gfoup 0

To % years. C . - R : b

The mortallty sex ratios. show that below hge 25

. years, the cause is more prevalent- among females than it
; |

‘is among males. ‘From there onwards survival probab111t1es5

from nervous system dlseases are less favourable for males:

».. b-\v\ A cn-——W Am A mr i dmlam aamsem - ceem - -
+1‘\:lf\ '*'1“” . re I ZITTZLZC. R R [oxore:

51deratlon we note that it is the second least p“evalent v
cause of death for males, and it 1s the thlrd least pre-

ovalent cause of death for females.

(vi) Digestive System diseases.i ' -~ PR

The single ,decrement approach shows that for botthf

males andﬁfemales,'the mortalit§ pattern due to digestive &

system diseases is more 'j' shaped. That is the .disease

. ‘ T .
-as ‘a cause of death is more prevalent at old ages than
i . . y

at younger zges. Under the multiple decrement approach,

a;thewmQP?alitY~Pattern;isgmofeﬁﬂU!iehapedfforbfemalesﬁwhilefﬂN%”ﬂf

for maieskit is:still '3' shaped as was the case under oE

e

e o
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the single decrement approaqh.' Table 4.5 and 4.6 show

that the Séx'ratibs for digestive system diseaées are

- less than unity for ages wunder 20 years. Fcr 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. Aftéryards the group as a.cause of death is movre

prevalent among males than among-females.
R . :

“ug

(viid) Blood diéeases: o i

PREUisl -

The. multiple decrement approach shows that for

____both males_and females, the disease is more prevalent at

T~

-

/

vounger ages (i.e. N +o U years aje group) than at old
ages. However, the single decrem2nt approach shows that

-»thé.diseése_affectS’both the-dldfandjtheAyouth'equally.

Thus oné-thing'is clear, the disease is more prevélent at =

the younger ages. In ahy case,:the patterns nearly followd

'

the 'U' shape.

L/ . ’The;mortality sex ratio sHows that the disease is

more prevalent among females to males at ages lowér than

55 years. - | _ R

A

.- -~ Among the causes, consideredy¥in this study, it idg:uhin

the'fOuhth‘ieading cause of dééth@af“ageé-o to 4 years
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and the least cause of death from age-iOvdﬁwards. For

females, it seems to exchange patterns. with nervous
‘system diseases.
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_Table b.1: 'n‘Qx X 1000 Values for. Specific Caiuse_é.
SRR (Single Decrement) Males.
Age Infectives |Respiratory i reulatory Accidents [Nervous 'big,es~ 1lood
Group |& Parasitic [System Dis. |- System.. : . Hwve L
O-4 43.1 28.0 9.0 2.6 7.% | 3.4 9.9
5-9 5.7 2.2 1.9 ‘1.5 | 1.3 le(=al0):.a7
- o T R o
10‘1’4 300 : lol . l¢6 ) : 103 . l-q' .’48(.5) .Ll.
15-19 | 2.4 .96(L0) 1.8 2.7 |.99¢1.0.88(1.0) .68
20-24 | 2.7 .8(1.0) 1.6 6.5 .|.85=.9 | 1.2 5
| T I (1.0} «
25-29 | 3.3 2.2 1 | es | 15 [1s | e
30-34 | - 5:2 2.6 3.7+ | 0.8 | 16 |26 |12
—TTRESET T TN T 8.8 5.5 . i1.9 .96 | 3.2 [ 1.1
- : . : (1.0)
bo-u | 9.5 4.6 7.0 12.3 | 2.1 | w3 |13
45-49 | 11.5 5.0 | 13 .| 1.2 [ 2.3 |6.2 |.1.8
s0-54 | 17.5 6.8 | 19.2 1.4 | 3.7 | 9.99| 2.5
] | . | ' - | (10.0)
55-59 | i2u.u 7.5 | 22.2 ° 1.4 | 3.8 | 9.6 [2.1
60-64 | “35.0 19.5 " 34.9 102 | 5.2 |15.5 | 7.9
65-69 | 46.0 16.9 37.8 . 9'.’7 8.2 [16.3 | g.7
70-74 58.1 3.1 55.8 14.7 11.8  |13.9 | 7.3
75 + - '
.". . \

.
N
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e poes A‘Q-g""{i"-‘ R SRR -1 L T iE f" oo B, BT _'i— S § g i
Table 4.2: n *yx X 10° ror Special Causes of Death for Females (Single .Decrement): » :
.-(Death Probabilities with A 3pecific Cause as the Only Cause of Death)
Age Infective & | Respiratory |-Circulatory’| Accidents| Nervous |Digestive | Blood
Group |Parasitic System Dis- | System Dis-:| System |System 1-Diseases
e | 3 _eases” - eas2s : Diseases| Diseases - -
o-u 55.08 37.31 11.26 | 3.51 8.19 | T u.75 10.18
5-9 8.33 2.78 2.57 | 1.97 1.51 .76 1833
10-34 | 3.28 1.38 2,27 |, 1,88 | n.we | .78 | 1.16
15-13. 3.05 1.33 2.29 . . 2.62 12s | 119 1019 )
20-24 4. 51 1.89 2. 56 3.29 | 1.85 1.3% L 1o |
25-29 5.65 1.79 3.42 3.79 1.12. 2.09 [ 1.64
30-44 - 6.03 1.69 5.5 3.91 1.07 2,04 i . 1.w2|
35-39 8.88 4.19 5. 75 3.87 | 2.2 2.51 1.15
4O-1l - 6.27 3.33 6.6 3.08 |- "1.36 3.33 2.10
u§~-n9 | 12.51 4, 0Y - 8.21 4.63 2,24 3.59 2.5Y4
50-54 | 17.02 . 4.97 18021 4,24 2,58 5.71 12.95|
55-59 19.93 4.3y 14.31 . 5.93 3.2 5,25 1.83
60-61 33.21 17.02 33.49 6.45 6.45 | 12.03 5.33
65~69 40. 35 11.0% 34,49 4.29 7.9 '9.98 | 2.15.
75 + : . o .‘i? . J
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Table 4. 3 an % 103 Values for Particular Causes 'of Death
(Multlple Decxement) Males o RS
Age | Infec-|Respir- [Circul-.| Accidents| Nervous Digestive| Bl‘o;)d. '
(Growp | tive &|atory - |tory -+ .. | System | ‘System [Diseases
Para- |System |System R - - | Diseases - s
sitic | Diseases|Diseases | - : o S
on fungo | 26,83 | ossy | 2.5 7. g | 3.23 ' 17;39'
-9 | s23| 197 | 1es | w30 | 11| .ss | .ds
10-1 | 2,76 .9 | L8 | 1w | 12 | im .36
15-19| 2:18| .85 | 188 | 2.97 e | ”376 | .6
20-24| 243 .77 | L3 | 5.62.] .73 l,} 105 | .u5
|29 2.89 | 189 126 | sou | w2 | e ;.f L 51
30-3u |- 4;45 2.19 5 3.05_ - 8.99 | ©1.35 .' 2.1 eu
35-39 | 6,}9-‘ 2.86 | wul | “9.62 o | 2.53 .36
wo-u| 7.7 357 | sl | 970 | Lse | 3o | .96
L5-49 vvé:é7 1 3.68| 9.8 ,_8.uu;v | 1.54 | _ ufs"\,' 1.3
. |so-54 1273 | w2 13{39_ F 8.07 | 2.148 '6.79 f‘:'.;(é8
.. |ss-s9 16.5 b8 | 1.3  j7.ufi “2.33 | s.ee .i.zs
"‘: 60-64| 21,46 | 11.16 | 20.33 | . 5.9 | 2.8 | 8.68 ﬁ,_q.3i 
65-69| 24.7- ~‘é:35 | 19.22 oy | ses | 7.8 -'33Q;3
70-74| 26.33| 12.73 23.95 |  6.04| 4.57 | .52 2.8
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—

. Table

i

- — e

H.4: Death PPObablllt18o (nQ& x 103) W1th A Spec1flc Cause as. the Only
- Cause of Death” for Females. \xultlple uecremenl) K i
.. |Age InfeétiVe'& Respiratory|Circulatory o Nebvous:. Digestive | Blood
- [éroup . |Parasitic | System Dis-|System Dis-|Accidents| System |- System Diseases

: " | eases eases ‘ Diseases Dlseases 3 BT

fo-u | s2.58 35.29 | - .10.51 13.26 7.63 y, ul, 9.5
5-9 | 7.5 2.48 2.21 1.68 1.30 64 | 1.1y
~|ro-14 | 2.88 1.20 '1.92 1.16 1.26 .66 .98
- hs-19 [ 2.88° 1.1y 1.92 2.17 | .1.03 .99 .99
20-24 | 3.90 1.59 2,10 2.69. | 1.35 | - 1.10 ';;,;p
Clo-29 0 e S1.y7 2.76 3.03 . .e9 1.66 1.32
|30-3y ' 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
40-4 1y 4,95 - 2.52 4.9y 2.26 1.00 2.43 . 1,54
45143 9.55 2.95 |.  5.90 3.28 | 1.58 2.53, 1479
50-54 | 12.45 3.4Y 10.45 2.85 1.72 3.82° 1.97.
[s5-59 |- 13.87 2.83 9,32 3.76 *2.01 | 3.30 1.15
6C-64 |  21.38 10.14 20,13 3.72 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 '22}55\\ ~2.51 | ;3.96 5.03 | . 8.7y




- 158 -

L

Table u 5 " Sex Ratios of Age Spe01f1c D=ath Probabllltles (n?x X 10 ) For Varlous

-4 B R

- Causeb 1ug1e Dccrcﬂenti i ftf SR T v¥§ i IR
Age |Infective & Respifatory Circulatory '__. * | Nervous | Digestive -Blé;df
Group |Parasitic |[System-Dis=|System Dis~| Accidents| System | System Diseases
: eases eases ) . Diseases Diseases e
0-Y. [-782 ©.750 =7 T L789 S au - .904 716 | .766
| s-9 | .esu -7 .791 2739 | 781 .861 789 . |. .729
10-14| .926 . 797 . 705 .ou2 | lsuo .615 .35
15-19| .787 | 722 | .788 | 1.031 .798 | .739 | .571
20-24| - .599 |- . .423 |  .625 1.976. .51 | .89 | ,373
25-29| .sss | 1j229 | .06 | z.507 | 1J33s | e0s | 372
30-34| .862 1.538 673 2.762 | 1.u95 1.275 | —.8us
35-39| .833 | .s3s | .957 | 3.075 L1436 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 | 2.413 | 1.027 1.727 . |  .709
50-54| 1.028 | 1.368 1.262 2.689 | 1.434 | 1.750° . 9u9.
55-59| 1.224 . | 1.728 | 1.s51 | 1.922 | 1.188 | 1.829 | 1.1u8
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 1.185 - | 2.504 | I.273 | 1.189 .| 831 -
2 T e P R . ,
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- Iable 4.6

Sex Ratlos of Death Probab111t1es (SQ

: (Multlale Decrement)

X 10 ) Por Varlous Causes L

Bre ez oL )

RS

Age |Infective & |Respiratory|Circulatory o Nervous »Digeétive 'Blood.
| Group |Parasitic [Systed Dis-|System Dis-|Accidents| System System Diseases
: eases eases ;- Diseases | Diseases :
- 0-4-|-"790 ...760 " l.s13 752 | 917 . 732 2778
5-8 |  .697 .801 2747 174 . 885 .828 . 754
10-14 | .958 .800 .719 .957 .952 .636 367
15-19 | .813 754 .823 1.092 . 835 .768 | . .606 |
20-24 | .623 | .u8u__ | . .638 2:088 L. oSML ] 98B o h09 b
25-29| .802 . 1.286 942 2.653 1.371 .976 . 386
'30-34| .886 1.610 . 707 - 2.948 1.627 1.354 ~-847
35-34| ..853 877 . 1.000 3,272 458 1.339 -.989
4O-44 | 1.556 1.417 1.095 4.292 1.59 1.333 623
y5-ue ! .92 1.247 “1.671 2.573 | °1.038 | 1.779 732
50-54| 1,022 1.372 1.281 2.832 1,442 | . 1.777 .95y
§5-59 | 1.190 1.696 1.541 1.968 - 1.159 | @ 1.815 1.122
60-54 | 1.004 1.106 1.013 ©1.586 777 | 1.258 1.418
55-59, 1.060 1.442 1.037 - 2.221 1.027 | ° 1.554 2.898
70=74 | .898 1.357-. | 1.062 2,406 |- 21.154 [2..1.087.). - 7ug |,
75 + '
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4.3 HYPOTHETICAL GAIN IN LIFE' EXPECTANCY BY CAUSE OF
3 ' DEATH ELIMINATION  ° — |

In Section u.2‘abpve,,we‘haverseen how the various- = |
causes of death affect human.life”threughout'thellife spah}”'

In this Section, we go further to: determine what would be |

the structure of mortalltv in Kenya if some causes of 13

death were ellmlnated from our soclety.‘ For thlS, we shall I |

restrictfourselves to the multipleidecrement life table .'é :
; - i

results 51nce in reallty no causer: of dedath occurs completely

in 1solatlon from other causes as: proposed in the 81ngle

’

decrement approach. In reality, most deaths result from
f?"a‘chain'éf“preceeding conditions.:’

S

v - S
'_ﬁifé-tables by the multiple decrement approach when

various causes of death are ellmlnated using the 1979 re-Eir*“9;

glstered deaths are dlsplayed in tables 4, 7 to 4. 20 ' leen
in the last column in each table is the.gain in life eA-' IL “tri
- Pectancy values. The galn in llfe expectancy values are ‘i' ) ;
4giyen by é% - ex where e% is tbe llfe'expectancy at age ¢ 'k
' x'when cause 'j is eliminated from,the populatlon as a cause S

T

of death and ex is the 1life expectanqy at. age X w1th all

causes of death present. In thls study, the ex (x - O

H

e 75) values used in computlng ex . ex are obtained

from table 3 3.2 and 3.3, 4 for males and females respec-55§; o

;tlvely as obtalned-by Method II in Chapter III.



i

.yA’commsnly»uséd mbrfaiity index which summarizes'
v.mortallty experlence of ‘all ages but is lndependént of
“the age structure is the 1life expectancy at Dl“tn. 'Eut
life sxpectancy_at»blrth as determlned by Method II:whose’Qi
results afe dsed as intermediate yalues in tﬁé construc-
thon of llfe tables by cause of death in thi Chapteruis v
sald to be unrellable. " For thls-reason, we therefore use -
' llfe~expgctancy at age 5 as a rouéh index bf'what would‘be?
the gain in iife sxpectancy after elimiaati6n of the

~

~ various causes of death.

’

ﬁFor'males, the gain in life expectancy at age 5 %

- N

is ns;t A{5.74 years) when infective and para51t1c

dlseases are ellmlnated as a cause of death Infective

[y

apd_Parasltlc dlseases_are followed<by Accidents (4.86 ..

‘years), circulatory. system diseasds (4.36 years), diges- ki
tive system diseases (2.53 years) { nervous system diseases'y

. (1.93 years) and.lastly’blood diseases (1.65 years). &

0]

7o For fehales, gain in life?éxpedtancy at acé 5 i
‘hlghest (6 83) years lf 1nfect1ve and paraSLtlc diseases
iare ellmlnated Followed by resplratory system diseases:

(5.10 years), c1rculatory system dlseases (4. 89 years) oA

g:;agdidsnfSt(S 27~years) dlgestlve system dlseaseSM(Z 784

years), blood dlseases (2.50- years) and lastly,Anervous :35'




;system diseases'(2;35‘years)..'
| The gain in life expectancy_at age 5 shoﬁs that

the order in galn of 1ife expectancy differs between males..
and females thus reveallng the dlfferentlal 1nten51ty of
veach,cause of death among,the sexes. Further the life
expectancy at.age 5 vélues_éths\:hat except fcr écciien
and blocd diseesee, the gain in life expectancy is”mcre..g.
among fe;ales than it is amoﬁg.meles. “ In general it4can§'

-_be concluded that infective and para81t1c dlseases claim ‘a.

many lifes in l@mya.as ev1denced from 1ts .death probabl ities

and the‘galn in 11fe expectancy ‘when 1t is eliminated as -

e e i kR T, i+ e -

a cause of death. B

.'..k..‘ ey

4.4 DISCUSSION

st In the construction of 1ljife tables by causes of
‘aeath, we calcﬁlated the survivalnprobability under cause:

. S . opl.
1 as the only cause of death, nFx as ‘'equal to

"

,.-r‘../ . M N _ .
. _where an is the surv1val probablllty when all causes. of*-f;:
i .

.death are. present in the populatlon, nMx is..the age. specmflc- ol

-l.montalltywrate when.all causes oﬁ-death are. eliminated ;uﬁ-ﬁmlr

m.ngégééptibadge1i&andfﬂMx is'the ‘age.'specific mortality-ratem: 7 |
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.when all causes of death act on the populatlon. TheSan_':'

values uved 1n the constructlon of 11fe tables by causes

of death are obtalned from tables 3.3.2 arnd 2.2.u4 in

Ve

' Chapter III:abéve. We note that in'the estimEtioh of

. i
nMx i
| Pi —\ i
n X . § n xg ]
- o '. L g
‘. A Ly : . s . L
= M Mo ' ? Lo
We need not correct n'x and n x values for underregistra- =

‘ A y
tion if the completeness of death'registration doés not

vary with age and cause of death.:.. 2 PR

I \

If WevWere however te follow Preston-and Ceale2 i
(1982) suggestion, we could have first adjusted n"x for G
Aunderfegtstratlon. They argue that if an ig the survi- E
val probablllty calculated from incomplete death reglst- fﬁ
ratlon data and C ‘is the completeness of death reglstratlon

vln the populatlon, ‘then

P:’: _ 'P l/
n X = n x

c

Y

where an 1s the adjusted surV1val probablllty i. e., sur--i
z . - -
V1val probablllty if the completeness of death reglstra-
"tlon was lOO per cent. (T U

'-¢In this study however, under: the single dedrementﬁ@ﬂ

wht e

aproach;awe have simply used-the.equation =~ 7 et T e
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i
M- .
nx-

pi M B
- an Y;?:] oo
,tO give a rough estlmate of the surv1val probablllty if -
death was only due to cause 1i. ’{ S ' '
Under the multlple decremént approach we flrst i

start by calculatlng n x (1ife table number of deathsdue 5

to cause,i). We have

gi pt . a4 o !
nX = nxX . nx._ o :
nPx ' T

where nngis.the_life table number of deaths when all causes
of death:arevpresentd nDy 1s observed number of deaths due -

to all causes and an is the number of deathsdue t0 cause I
Y -
i 1
We also note that in the estlmatlon of ndx hence an we

need not know the completeness of death reglstratlon since-
I o
correctlon of death reglstratlon will affect both an and %

[N

.‘an equally and:will_Cancel“each”other out.

‘ Hence "if. there will be any difference between the ;J
i . _
an stlmates as’ obtalned by the Preston and Coale (1982)1¢wﬁod

__51ngle decrement approach and thex multlple decrement approach
_ the dlffcrence w1ll not affect the age. mortallty patterns.‘

|

N

f‘"\}f, Now for all causes of deaﬂh except for accudenms, e

1t has been found that the general age patterns




- @ meepeme— i iaee b g

.
e
i

of mortality nearly conforms to the usual "Y' op ' shapee.

" Which means thaf'the chancee-of survival under aﬁy given
cause of ‘death are always low . at the beglnnlng and/or at - -
the end of the 1ife span, hlghest at the’ eve\ of puberty.ﬁl
and high and gradually descending during the long period

of adulthood.

Contrary to the.usual phenomenon that male infant -
and chlldhood mortallty is high than female 1nfant and
chlldhood mortality, the study has . found thatithearlsk of Q
inng from any given cause of'deafh'is highergfor females ©
than for 'males at the younger years of iife. Thie holds
even wheh.all causes of death are}considered in the con-
strucfio; of life tables as notedﬂin Chapter ITI Secfion
3.3 where the eo value for females is- lower. than- the eq - H
value fon males as given 1n table 3.3.2 and. 3.3.4. ThlS
flndlng calls for_an-lnten51ve investigation into the ¥
',possible}factors.respousiblerfor>this departure from'norf “
'mality. | | |

i

E The'age and sex differentials in mortality as 3

va

'H-Qbeerved.can be attributed;to~the;causative*factors affee-ﬁ.:

4iing-mortality throughout the 1ifeo3pan. The causative

factors belong to two groups, though'by no means:sharply i "

- demarcated. One group canbe referred'to as:environmentalji:i.. '
S . . o . .
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exogeneous or soc1o-°conon1c factors, and the other as
blologlcal, endogeneous or develoomental factors. In this

study, we simply gave the two groaps as envzrcnmental_and )

demographic factors as stated in the theoretical statementi..

1fferent1als in mortallty by sex can be explalned
by a coniinuous 1nterp;ay between- tnese two groupb of - -~
factors.} In other,words,‘a lowered mortallty in one sex
4 ' : .

may be due to a 'genetic superiority' over the other sex,'

or result from less exposure to hazardous env1ronmental

factors.} "The female sex. . does appear to be genetl- oy

cally superlor, or 1n other words, ‘there is an innate K,

e e o b Re . b e . = - 3

‘F'n::-l'l‘l-tr ﬁ'F +ha na"’e . N

-
R

s

In the theoretical statement we formulated the

. . ; e X . . ' \y . N
following preliminary model,
M=D+E+0O

'x

‘Where (E) is the enV1ronmental component of mortality" (M)

(D) is the demographlc component and (0) is the obstetri- ¥

fcal component cons1dered separately at the early years of

llfe..

!

o | One may -assume that under usual ‘conditions the (E)

]

-and. (O) components are the ‘same for Jboth ‘sexes.’ On the fukf?«;u‘

l

'*_other hand as explalned above, the demographlc component}




R

(b*ologlcal) fo“ males D(m) 1s greater than D(f), that for-
.'females.v Accordlngly, the mortallty sex ratlo (MSR) can -

be represented as Iol]ows.

VUMSR = Memy = Dy * E+0 o E - "f;;
L M(f) Dcgy *+ E+O : Sy

Based cn:the fund amental assun ons M will be greater’
) R (m) ™ A B

-
.

- than M(fj, and MSR will-be greater’than unify ' Rurthermore, .
it may be expected that whenever the env;ronmentai (E) and/

- or the obstetrlcal components are’ small the dlfference in-
the demographlcv(blologlcal)»(D)‘oomponent w1ll.be more =
prevalent, hence the differentials by sex increase orfvice;

versa.

.. We also note fhat since the'obstefrical (0) oompoﬂf
nent nasﬁinfroduced to carter'forfmortality‘in‘earlier
o years, 1ts 1mportance in the causatlon of mortallty is :;
-expected: to be more manifest earllest in life and dw1ndles
afterwards. Thus in latter years;of life mortality is.
Qmainly a?feeted by the environmen%al and demographic - e

v _factors.;

In our cause of death analys1s, the sex dlfferen—f o

;tlals observed are. 1n llne w1th the proposed model 'For~§y-'

"ifflnstance, 1nfect1ve and parasmtlc,dlseases and resplratorx.
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A

system diseasestare evidently‘environmental in origin snd'
affect both sexes:»,Accérdingly\atvages below 40 for Infec-
‘tive~andTParasitic» diseases and Eeioﬁ'age 30 for pespi-
ratory systeh Hiseases nhere“theyfassumetgreat importance,f

they overshadow any democraphlc (blologlcal) difference.

]
L3

. between the two sexes, and the MSR is 1less than nnifJ
older ages, on_the other hand men”are more exposedjthan
~ women t?fthese factors, hence the increase in the MSR (MSR

becomes greater‘than ﬁnity).

The less favourable male hortality from the group”
of eccidents is definitely due'td{the.greaterfexposure of

man. we:realise-that in Kenya as'in many other developing:

-PA e
A g

countrles, usually man 1s the breadw1nne“ and since ae01-:”
dent - preventlon measures are not w1dely and effectlvely 3
_ 1mplemented, 1t is natural to haxe a high MSR. The MSR is
. more:so expected to be hlgher 1n the active worklng age. .

' The sex mortality dlfferentlal;hqs been found to be high .
~ from ageﬁls onwardS;. BeingvhighQSt_at'the 40 to 45 years

-age group.

In line w1th the proposed ‘model, we now see bow

feven the sex dlfferentla*s in number of years gained by

\

el;mlnatlng-some.causes.of“death,can;be;explalnedg'
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- 'Table 4.7
iy ' ~For the To1a1 Male Population in Kenya (Multlple Decrement) and The Corres—

ponding Galn in Life Expectancies ' ”

0-4-| .930u4 | .06956[.6-956 | 1100 000 | u82 610 | 6 u83 852 | 6u.8Y 7.88:
5-9 | .99096 [ .o0g0u| 84l 93 Ou4 463 118 | 6 001 2u2| 64.50 " |  5.74
10-14 | .99325 .| .00675| .- 622,| 7 192 203~ [ . 169 M60 | -5:538:-124:|-60.06. [ s;uu#

15-19 | .99089 | .00911| 834 91 581 | u55 820 | 5 078 664 55.46 5.3
20-24 | .98771 | .01229) 1-124| 90 747 | 450 925 | 4 622 8u4| 50.9y. | 5.2
25-29 | ,97996 | ~02004| 1 796 | 89 623 443 625 | 4.171 919) u6.55 . 5.12"
30-34 | .97668 | .02332] 2 ous 87 827 .| u3y 015 | 3 728 294 u2.u45 5,04~
35-39 | .97290 | .02710| 2 325 85 779 423 083 | 3 294 279] 38.40 4.91 .
4o-uu | .96629 | .03371| 2 813 83 45U 410 238 | 2 871 196 3u.u40 47y
45-49 | 95936 | .ou064| 3 277| 80 641 | 395 013 | 2 460 958| 30.52 4,55
50-54 | 04214 | ,0578€6( 4 476 77 364 375 630 | 2 065 945 26.70 I, 3y
55-59 | .94227 | .05773| 4 208 72 888 353 920 | 1 690 315[ 23.13 |  4.06
60-54 |: .90930: | .09070f: 6 229 |#:-68 680 | 1327 828 | 1 336V 395 19 46 fi 3i7
65-69 | .91091 | .08909| 5 56U 62 451 | .298 345 | 1 008.567| 16.15 3.21
70-74 | 88518 | .11482| 6 §32| 56 887 | 268 105 710 222| 12.48 2.62.
75 + | | 50 355 | 442 117.|. w442.117| 8,78 1,98

i dl - | T E S
30 10/20 =-.592 Corresponding e(75) = 8.78 -

Llfe Table Ellmlnatlng Infective and Para81tlc Diseases as A Cause of Death
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Life Table Ellmlnatlng Resplratorv Systom Dlseases as_ A Cause. of Death .For the

;—Table'u.B

For The Total

Corraspondang Gain in Life Expectdnuy at Each Ag_

Male Population in Kenya (Multiple Dec ement) and The '

0-4 |.91575 | .08425 8 425 | 100 000 | 78 938| 6 151 768| 61.52 4. 56.
'5-9 | .987u4 |  .01256 1150 | 91 575 | 455 000 5672 830( 61.95 |  3.19
10-14 | .99124 .. .00876 | ., 792 ) .90 N254|..450:145.|.5.217..830):67:701| . 3.08
15-19 | .98931 .01069 958 | 89 633 | uus 770 | 4 767 685| 53.19°|  3.03.
20-24 | .98557 | .0lu43 | 1 280 | 88:675| u40 175| u 321 915| us.7u: 3.00 . -
25-29 | 97841 | -.02159 .| 1 887 87 39% | 432 258| 3.881 740| uu.u2 2.99
30-34 | ,97362 | .02638 | 2 256 85 508 | 421 900| 3 4u9 482 uo. 3i 2.93
35-39 | .96846 | .0315Y4 2 626 83 252 | 409 695| 3 027 582| 36.37|  2.88
40-44 | .96045 | .03955 3 189 80 626 | 395 158( 2 617 887| 32.u7 2.81 -
45-49 | ,95163 .0u837 .| 3'7usA " 77 u37| 377 820 2 222 729 28.70 2573;
50-54| .92952 | .07048 5194 | 73 691| 355 470| 1 844 909 25.04| - 2.68
55-59 | .92338 | .07662 5 218 68 497 | 329 365| 1 489 439( 21.74|  2.61
50-54 . +£8795- |, 11225 ~7-087 Jo - 63 2461].298:528 |« 1160074} 1834 | - 2,58
65-69 | .87646 | .12354 6 938 56 162 | 263 465 861 546( 15.34| - 2.4 .
70-7u | .84577 | .1s423 |..7 592 | w9-228| 227 1mo| 598 081| 12.15|  2.29
AT A S o ~ | w1 e32[+370:941| 370 941|. 8.91]| = 211 .
- 30710/20740 = 564 . Corresponding e(75) = 8.81 -
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~Life Table Ellmlnatlng Clrculatory System Dlseases As A Cause - of Death for

= 627

e e it S S

Corpesponding'

Table 4.9
S the Total Male Populatlon (Multlpse Decrement) and The Correspondlﬂg Galn
in L1fe E;pectancy at Each Age i
ceoup| ik | n% R I R R T, S % e
o-4 |.89746.| .10254 | 10 254 | 100 000 | 474 365| 6 139 211 | 61.39 | m.u3
.5-9 1.93687j .01313{. 1 178. 1. .89 7u6 i| Wus5 .7854.5 664846+ ‘63.22 || u:ae- !
10-14{.99155 | .oosus| 748 | 88 568 | uuo 970| 5 219 061 | .58.93 4.31
15-19.93992 | 01008 | .~ 885 | 87 820 | 436 888| 4 778 091 | Su.ul §.25°
20-2u| .98593[ .o1407| 1 223 86 935 | u3l 618| 4 3ul 203 | u9.94 .2,
.25-29| 97884 [ .02116| . 1 8is | 85 712 | u24 025| 3 909 585 | 45.61 4.18
30-34{.97418 | .02583| 2 167 | 83 898 | uly 073| 3 485 560 | 41.55 414
35-39] .96978 | .03022 2 470 | 81 731 | 402 480| 3 071 487 | 37.58 | 4.09 -
4o-44] .96210| .03790 300y | 79 261 | 388 795| 2 669 007 | 33.67 |- 4.01 .
y5-49) .95880 | .o4120| 3 142 | 76 257 | 373 u30| 2 280 212 | 29.90 3.93 -
50-5u| .9uo¥0 | .05960| - u-358 | 73 115 | 354 680| 1 906 782 | 26.08 | 3.72
55-59] 9684 |! 06316 |- 4 3u3 | 68 757 - 332 928 | 1 5520 102 | 22057 [ 3.uu-
60-64| 90316 | .09684 | 6 238 | &b 41| |. 306 475 1 219 174 | 18.93 |  3.17
65-69( .89755 [ .10245 | 5.960 | 58 176! |- 275 980| - 912 699 [ 15.69 | 2.75 ..
'70-74] .87316 | .12684 | 6 623 | 52 216?' 244 523| 636 719( 12.19 | 2.33 .f
75 4. . | 45593 | 392 196 392 196| 8.64 1.8Y4
- R | A
30910/20%0 e(75) = 8,64



: Table 4.10 Life Table Ellmlnatlng Accidenis As A Cause of Death For The Total Male

Populatlon in Kenya (Multiple Denrement) And The Correspondlng Ga1n In :

"Life Expectancy At Each Age

|

choup | nfx | n% ndx Lo el | % C ex
O-4 | .89137 | .10863 | 10 863 | 100 000 | 472 843 |6 143 681 | 61.u4 [ 4.ug:
5-9 | .986u0 [ .p13s0 | 1222 89 137 | uu2 655,|5 670 838[ 63.62, 4.85
10.14 | .99120 | .00880 774 87 925 | 437 690 |5 228 183 | 59.u67| 4.8y
15-19 | .99076 | .00924 805 | 87 151 | 433 7u3 |4 790°493 [ 54.97 [ u.81.
20-24 | .99077 | .00923 797 86 346 | 1429 738 |4 356 750 | 50.u46| 4.72.
25-29 | .98508 | .01492 | 1 276 85 549 | 424 555 3 927 012 | 45.90 W.u7:
30-34 | .98116 | .01684 | 1588 | 84 273 | 417 395 |3 502 u57 | 41.56| 4.15
35-39 | .97620 | .02380 1968 82 685 | 408-505 | 3 085 062 37.31| 3.82
bo-uu' | .96779 | .03221 2 600 80 717 | 397 085 | 2 676 557 | 33.16 3.50
45-49 | .95781 | .0u219 3 296 76 1177 382 345 |2 279 472 | 29.18|  3.21
'50-54 | .93474 | .06526 | u 883 74 821 | 361 898 | 1 897 127|.25.36|  3.00
55-59 | .92835 | .07165 | 5011 |, 6¢ 938| 337 163 |1 535 229 |.21.95|  2.82
60-64 | .88307 | .11693 | 7 592 |[. 64 927 | 305 655 |1 198 066 | 18.45| - 2.69
65-69 | .87313 | .12687 7 274 57 935 | 268 490 | 892 411| 15.56| 2.62
70-74 | .83584 | .16416 8 218 Sﬂ 061 | 229 760 | 623 921 12.46| 2.607
75 + . . 41 643 3ou 161 | 39u 161 9.u2| 2.62
30970/20%0 = CJrﬁespondiﬁg e(75) = .ou2




FO - - P & LS S S IR S R F SR R S I S £ SR Rt S DL P LR A
v R T H it o 4 . i o ' Sl

Llfe Table Eliminating Nervous System Diseases As A Cause. of Death For

. Table

4,11
The Total Male Population in Kenya (Multlple Decremont) and The Corres-
Qondlng Galn in Llfe Expgctancv at Bach Age -3}?
éggup n§;= .néi' na; | Li nL; o T; gi.‘ e;.’ﬂ?;
o-4 | .sgs592 [ .10n08 | 10 uos 100 000 | 473980 | 5 911 503| 59.12 2.16 "
5-9 | 98629 | L0171 | 1220 | 89 §97) Wb 890 5 437 523| 60.69 | 1.3
10-1v|*.99133° Jo0ss7 ‘|" 765 ‘| 88 36u’| W3s 905 | 4 992 633| 56.50 |  1.88"
15-19( .98908 | .01091 956 87 598 | 435 600 | 4 552 '728| 51.97 1.81
| 20-24| .98519 | .01u81 1 283 86 6u2| 430 003 4 117 128| u7.52 1.78
N 25-29| .97717 | .02283. | 1 gug 85 359 | 421 923| 3 687 125| 43.20 1.77
A 3v-34| .97201 | .02799 2 335 83 410| 411 213 37265 202| 39.15 1.74
35-39| 96513 | .03u87 2 827 81 075| 398 308 | 2 853 989} 35.20 1.71
4O-4u4| ,95687 | .043L3 3 375 78 2u8 | 382 803 [ 2 uss 681[ 31.38. 1.72
45-4S| 94740 | .05260 3 938 74 873 | 364 520| 2 072 878 27.69 1.72
50-54| .92386 | .07614 | .5 4Ol 70 935 | 341-173| 1 708 358| 24.08 1.72
‘ 55-59| .9164Y4 | .08356 5 476 65 53u| 313.980( 1 367 185] 20.86; 1.73;
. 60-64| .86908 |' .13032 | 7863 | 69 058 280 633| 1 053 205| '17.54 1.78
| 65-69| .85932 | .14068 | 7 343 | ' 5p 195| 242 618| 772 572| 14.80 |  .1.86-
; 70-74) ,81430 | .18570 8 329 | 43 852) 203 438 529 954| 11.82 -~ 1.96.
| 75+ ] o4 | 85 523] 326 516| 326 516 8.9 2,14,
' 3oaio/éoal = 556 ’ icdrrésponding 'é(7557é' 8.9y i

40

e
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Table 4.12" "Life Table Eliminating Digestive System Diseases As A Cause of Death:.For

_The Total Male Population in Kenya (Multlple Decrement) and. The Corre;po-

‘ ndlng GaLn in Life Expectancy at Each Age = . S A ?,*}.

2§§upl .ﬁﬁi | Q% 'na; | 2; n—;' - T; . éi{; é;»?ﬁgx
0-4 .89215 | .10785 | 10 785 | 100 000 | 473 038 | § 941 101| 59.41 2. us
§-9 | .98555 [-.01u445 1289 | 89 215| 442 853 | 5 us8 063[ 61.29 |  2.53
10-14 | 99041 '[ 00959 | 843 | T 87 926 437 523 5025210 .57.75 [ 22 53
15-19 | .98892 | .01108 965 | 87 083| 433 003 | 4 587 687| 52.68 |  2.52
20-24 | ,98549 | ,01451 | 1250 | 86 118| 427 465 | 4 154 68u4[ u8.2u 2..:50
25-29 | .97751" [ .02249 | . 1909 | 84 868 419 568 [ 3 727 219| u3.92 |  2.ug
30-34 | .97281 | .02719 2 256 | '82 959| uo9 155 | 3 307 651 38.87 1.6
35-39 | .96715 | .03285 2 651 | 80 703| 396 888 | 2 898 496| 35.92 2.43
4o-u44 | ,95885 | . 04115 3 212.| 78 052| 382 230 | 2 501 608| 32.05 |  2.39
45-49 | ,95115 | .0u885 3 656 | 74 840| 365 060 | 2 119 378| 28.32 |  2:.35
50-54 | .93005 [ .06995 [ 4 979 | 71 1s4| 343 473 | 1 754 318| 24.64 [ = 2.28
55-59 | .92265 | .07735 5 121 | 66 205| 318 223 | 1 410 8u5|' 21.31 |  2.18
60-64 | .88044 | .11956 | 7 303 | 61 084| 287 163 | 1092 622" 17.89 | 2,13
65-69 | .87044 | .12956 | 6 968 | 53 781 251 485 | 805 59| 14.98 | 2.04
70-74 | .82381 | .17619 8 248 | 46 813] 213 uus 553 974 11.83 | . 1.97
5+ | , | | ' ds 565 3uo s29|  suo s29]  8.83] »'2 03
01000 5% | comesponding e(15) = 3 |

Corresponding e(75) = 8.83 .

.
- o e e -
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,  Téble .13 Llfe Tab]o Ellmlnatlng Blood leeases ‘As A Cause of Death For The Total
' Male Pobulation in Kenya (Multiple Decrement) and The Correspondlng Galn
“in Llfe Expectancy at Each Age. : ‘fc;
| éggup nﬁzuef nai | na;__  '2;. SE; ,T; 5; 'é;j-ié'
-| 0-4 | .89631- | .10369-| 10 369 | 100 000 | u74 078 5 888 603] 58.89, 1.93°
5-9 | ,98598 | .01402 1 257 89 631 | 45 013| 5 4ly 525 60.41 1.65
10-14( ,99039 | .00961 | °  8ug 88 374 | 439 748 4 969 512| '56.23 1.61°
15-19| .98878 | .01122 982.| 87 525 | 435 170| 4 529 76u| 51.75 1.59
o 20-24| ,98486 | .01514" 1 310 86 543 | 429 4u0| u 094 594 ‘47.31 | '1,5zi.
‘o 25-29| ,97631 | .023€¢9 |- 2 019 | 85 233 | 421 118| 3 665 154/ u3.00 '1.57
& 30-34| ,971u6 | .02854% | 2 375 | 83 214 | 410 133| 3 2uy4 036| 38.98 1.57
W 35-39] .96515 [ .03u85 2 817 80 839 | 397 153| 2 833 903 35.06 | 1.57
N 4O-uy| .95595 | .ouu0s '3 437 78 022 | 381 518| 2 436 750/ 31.23 1.57
2 y5-4y9| .ou677 | .05323 | 3970 | 74 585 | 363 000| 2 055 232| 27.56 . 1.59
50-5u( ,92268 | .07732 5 460 | 70 615 | 339 u25| 1 692 232 23.96 ~1,sé;
55-59| .91440 | .08560 | -5 577 | 65 155 | 311 833| 1 352 807 20.76 1.63
60-64| .870u4 | .12956 7' 719 59 573 | 278 593| 1 040 974{ '17.47 1.71
65-69| .85705 [ 14295 7 413 51 859 | 240 763| 762 381 14.70 1.76.
70-74| ,80876 | .19124 | T8 500 | ub uus | 200 980 521 618 11.74 1.88
75 + ; . | 35 9us | 320 638] 320 638]  8.92 2 12“‘
‘30970720940 = 561 Corresporiding e(75) 8.92




~Table 4,1y Life Table Eliminatingrlnfectivp and Parasitic Diseases As A Cause of -

- 180 -

Death for The Total Female Populatlon in Kenya (Multiple Decrement) and

The Corrcspondlng Gain in Life prectancy at Each Ag‘ _7_ ' 5#

thow | of5 | ol ndx L nlx T | e
o-4 | .9121 | .0879 8 790 | 100 000 | u78 025 | 6 521 265| 65.21| - 9.u8
5-9 | .98797 | .01203 |1 097 | 91 210 | 453 308 | 6 O43 240 66.26 | = B. 83;
10-14 | 99065 | .00935 | 843 | 90 113 | ‘wug u58 | 5 589 932| "62.03 |  6.37
15-19 | .98785 | .01215 | 1 085 | 89 270 | 443 638 | 5 141 474|  57.59 6.22
'20-24 | .98504 " | .01496 | 1 319 |- 88 185 | 437 628 | 4 697 836|  53.27 6510
25-29 | ,98129 | .01871. | 1 625 | 86 865 | 430 268 | 4 260 208  us.ou 593"
30-34 | .98010 | .0199 1696 | 85 2u1| 421 965 | 3 829 9u0| - uu.93 5.74
35-39 | .97635 | .02365 | 1976 | 83 5u5 | 412 785 | 3 407 975| 40.79 5.56
no-uu | .97629 | .02371 | 1 934 |- 81 563 | w03 010 | 2 995 190| 36.72.|  5.30
45-49 | ,97137 | .02863 | 2 280 | 79 635.| 392 475 | 2 592 180| 32,55 5.16
50-54 | ,95985 | .04015 | 3 106 | 77 355 | 379 010-| 2 199 705|  28.un 4. 89
55-59 | .96u2y. | .03576 | 2 655 | 74 2u9 | 364 608 | 1 820 695|.  24.52 4.56.
60-64 | .92085 | .07915 | 5 667 | 71 59u | 343 803 | 1 456 087| . 20.3h 4.2l
65-69| .93314. | .06686 | 4 408 | 65 927 | 318 615 | 1 112 284|  16.87 3.79
70-74 | ,90445 .| .09555 |'5 878 | 61 5193 292 900 | - 793 669|  12.90 3.3y
75 + i | 55 6u1 560‘769 500 769 9.00 2.85

30710/20740 = .857 Corrvspondlng e(75) = 9.00 T

1
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Table 4.15

 Life Table Eliminating Respiratcry'System‘DiSeases As A Cause  of Death’ for

\

‘The Total Female Population in ‘(enya (Multlple Decrement) and The Corres-
Qondlng Gain in Llfe Expectancy at Each Age é;
L] || A B B [ s | s
0-% | .89736| .10264| 10 264 | 100 000 | u74 340 | 6 264 576 62.65 6.92
s-0 | .seaus| wowss|, 1s12. | 89 736 | wew soo |5 790 23 | eu.s3 5.0,
10-14 | .9890u| .01096| 967 | 88 224 | 438 703 | § 345.336 | 60.59 4.93
15-19 | .98622{ .01378| 1 202 87 257 | 433 280 | 4 906 633 | 56.23 4. 86
20-24 | .98186| .01814| 1 561 86 055 | 426 373 | 4 473 353 | 51.98, u 81
25-29 | .97896| .02104| 1 778 | 84 434 [ 418 025 | u Ou6 980 | u7.90 u 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, 4.58
Bo-uu4 | .97654 | ,023u6| 1 846 | 78 673 7| 388 750 | 2 821 067 | 35.86 4.uy
45-u9 | .96642| .03358| 2 580 76 827 | 377 685 | 2 432 317 | - 31.66 .27
50-54 | .95295| .04705| 3 493 74 247 | 362 503 | 2 054 6321 27.67 W, 12
55-59 |, 95573 | .owy27| 3,132 | 70 7su | sus 940, | 1692 129.| .23.92 3.96
60-64 | .91550| .08450| 5 714 6% 622 323 825 | 1 3y 189 | 19.91|  3.81
65-69 | .91865| .08135| 5 036 63 908.f 296 950 |1 022 364 | 16.51] - - 3.u3
70-74 | .89487 | .10513 5 979 5¢ 672 [ 269 413 | 725 wiu | 12, 76 -;;3 2
75 + - _ o 50 693 | 456 001 456 001 8.96| 2% 81
30di0/203t0 = . 864 !Ccfresponcingi'e(75) . 8:§6i »
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Table U4.16

$
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Life Table Eliminating Circulatory System Diseases As A Cause of Death
~ For the Total Female Population in Kenya (Multlple Decrement) and - -
The LorrbgpondlnLGa;m in Life Expectancl at_Each ‘Age. :
éxg‘gup i ‘nisx | hai - na>lc Zf‘( nf':;c ; éi{ éi{_; - e
~o-u - |.87003 | .12997 |--12 897 | 100 000 | 467 508| 6 063 330 | 60.63 4.90
5-9 | .98174% [ .01826 1 589 87 003 | 431 O43| 5 595 822 64.32 4. 89
10-14 |,.98918 .| ..01082 ;| . :924y| . :85 41k | 42y 760 5 160 -779| 6047 ! 481"
16-19 | ,98642 | .01358 1147 [ 8w 490 | 419 583] u 740 019 | 56.10 4. 73
20-24 | .98228 | .01772 1477 | 83 3u3 | 413 023 4 320 436 | 51.84 .67
25-29 | .97800 | .02200 1 801 | 81 866 | uou 828| 3 907 413 | 47.73 4.62
30-34 | .97831 | .02169 1737 | 80 065 | 395 983| 3 502 585| 43.75 b, 56
35-3g | .97179 | .02821 | 2 210 | 78°'328 | 386 115| 3 106 602 | 39.66 443
4o-u44 | .97493 | .02507 _'1 908 [ .76 118 | 375 820} 2 720 u87| 35.74 5.32
45-49 | .96523 | .03477 2 580 | 74 210 | 364 600| ‘2 3uk 667 31.60 4.21
50-54 | .95495 | ,04505 3227 | 71630 | 350 083 1 980 067| 27.64 %.09
55-59 | .95605 |-.04395 3 006 | 68 403 | 3345 500| 1 629 98u| 23.83 3.87
| 60-64- | .91357 |- .08543 | + 5652 | - 65 397 |'312 855 ‘1 295 Hay | ‘19u81 3.71
65-69 | .92127 | .07873 | 4 704 | 59 7u5 | 286 965 982 629 16.45 3.37
70-74 | .88550 | .11450 |, 6 302 | 55 @4l”| 259 450| 695 664 | 12.64 3.08
75 + - | ne 739 | 436 21u| 436 214|  8.95 2..80
30 10/20 yo = . 867 ‘Corresponding e(75) = 8.95°
\
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Table u 17 Llfe Tdble Ellmlnatlng A001denta As A Cause of Death for The Total Female

Population in’ Kenya (Multiple Decrement) and The Correspondlnngaln in

Life Expectancy at FEach Age

éggup nﬁi‘ nai : na;'i x *nﬁ; vTi 'éi aii-ex:
o-u  |.86278 | .13722 | 13 722 | 100 000 U465 695| 5 875 330 58.75 | 3.02 |

5-9  |.98098 | .01902 1 641 86.278{ 427 288 | 5 409.635) 62.70 | . 3.27|
10-14  |.98870 | .01180 | - 999 | 8u 637 1420 688'| ‘w982 ‘au7| 56.87 | .3.21]
15-13 |.98661 [ .01339 1 120 83 638| 415 390 | 4 561 659 | 54.54 |  3.17
20-24 |.98283 | .01717 | 1 w17 82 518 409 048 | 4 146 269 | 50.25 | . 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 | 2.86
35-39 |.96965 ,03035 2 351 77 ues| 381 ues| 2 guy 151} 38.00 |  2.77
ho-4y  |.97118 | .02882 2 165. | 75 118| 370 178 2 562 683| 34.12 | -.2.70
45-49 |.96122, | .03878 | 2 829 72 953| 357 693| 2 192 505| 30.05 | 2.66
50-54 |.94364 | .05636 3 952 70 124 340-740| 1 83y 812 26.17 2.62
55-59 |.94671 | .05329 | 3 526 66 172| 322 o45| 1 49y 072| 22.58 |  2.62 |
60-64 |[.88529 | .11471 | 7 186 62 646| 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
70-7% [.83556 | L1644 T| 8 100 493257 226 035 614 969| 12.48 | . 2.92

"L7s_+ I | wi1s7]-.388 934| 388 934] 9.us '03 3.
R ' 3oa§°,203§d. = .763 Corresponding. e(75) =9, us__

B !:,; -' .

S
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Table L. 18 Life Table Eliminating Nervous System Diseases As the Only Cause of. Death

For the Total Female Population in Ken

——s D s et b

Correspcading Gain in Life Eypu:ctancy at Each Age.

ya (MultiE;e Decrement)‘and.the

30

b e s e s

cooup | nPx SN IR R S R v I S B
o-& | .86715 13285 |13 285 | 100 000| 466 788| 5 824 052 | 58.24 | 2.51
5-9 | .97755 | .02245 | 1947 | 86 715| 428 708| 5 357 254 [ 61.78 | .2.35

10-14 | .98833 .| .01167, . . -989 .| .84 768 N2l 368 4 92B:556 | 58.1u. [ 2.u8

15-18 | .98527 | .01473 1234 | 83 779| 415 810| 4 507 188 53.80 - 2.43

20-24 | .98117 -| .01883 | 1 551 82 545| 408 848| 4 091 378 | 49.57 | 2.0

25-29 | .97550 | .02450 | 1 98y 80 994 400 010| 3 682 530 | 45.u7 | 2.36

30-34 | .97369 | .0D2631 | 2 079 79-010| 389 853| 3 282 520 u1.55 | 2.36

35-39 | .96782 | .03218 | 2 476 | 76 931| 378 u65| 2 892 667 | 37.60 | 2.37

Bo-u4 | 96926 03074 | 2 289 7% 455 366 553| 2 514 202 | 33.77 | 2.35

45-49 | .95850 | .04150 | 2 995 72 166(- 353 3u3| 2 147 649 | 29.76 | 2.37

50-54 | .9u129 .05871 | 4 061 69 171| 335 703| 1 794 306 | 25.9u | 2:39

55-59 | .94327 | .05673 | 3 69y 65 110| . 316 315| 1 458 603 | 22.40 | 2.ty

60-64 | .88299 [ .11701. | 7186 .61 516| 289 115| 1 142 288 | 18.60 2.50

65-69 | .88851 | .11149 | 6 046 B4 230|256 035 853 173 | 15.73 | 2.65

70-74% |.83484 | .16516_ | 7 958 48 184| 221 025 597 138 { 12.38 |~ 2.83

175 + | o © ho 226 376 113 376 113 | 9.35 | ".:3.20

o aid/zoato = .791 I .Cbrrgspbnding  e(75)‘ éA 9.35 SR
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'Tabie 4,19 Life Table Eliminating Digestive SystemuDiséaSes As A Cause of Death fof

“The Total Female Population vn Kenya (Multlple Decxenent) and tne Corres—

pondlng Gain in Llfe Expectancy at Each Age._

185 -

QO
=)

'éﬁiub : nF;. nai nd; L; nL; - 'Tl ; x.; ex

0-4 - |.86393 | .13607 | 13 607 | 100 000 [u65 983 | 5 840 311 | ~58.40|  2.67

s-a  |.97981 | .02019 1 7un | es 292 (427 e0s | 5 37w 320 | e2.21|  2.7s
10-14  1.98762 | .01238 1,qu§, .84 649 {1420 625 | L4 9uf 723 58. 414 2.78
15-19. |.98519 | .o1t81 1238 | 83 601 |41y 910 | u 526 098 | su.1u| 2,77
20-24 . |.98088 | .01912 | 1575 | 82 363 [407 878 | v 111 188 | 149.92| .2.75
25-29. |.97640 | .02360 | 1907 | 80 788 |399 173 | 3 703 310 | u5.su| 2.73
30-34 |.97459 | .02541 2.004 | 78 881 [389 395 | 3 304 137 | u1.89| 2.70
35-39 |..96809 | .03191 2 453 76 877 | 378 253 | 2 914 7u2 |  37.91| 2.68
40-44 }.97115 | .02885 2 147 - |7 74 424 ‘366:753 2 536 489 34.08 glss
45-49 | .95986 | .ou014 | 2 901' 72 277 | 354 133 | 2 169 736 | 30.02|  2.63 .
50-54 | .9uuu3 | .05557 | 3 855 69 376 | 337 243 | 1 815 603 | 26.17| ~ 2:62
55-59 | .94554 | 05446 | . 3 568 65 521 [ 318 685 | 1478 360 [ 22.56| 2.60 | .
60-64 | .88906 | .12094 | 6,873 | .61 953 |292 583 | 1 .159 675 . 18.72[. 3. 62;.J;g.
65-69 | .89245 | .10755 5 924 55 080 | 260.590 | 867 092 | 15.74| 2.66
70-74 | .84016 | .15984% [ 7 857 . | ug 156 [ 226 138 606 502 | 12.3u| . 2.78

75 + | . ' 41 %99 | 380 364 380 364 9.21]- - 3 06

’ 305i0/éoaﬁo = .820 | ,orrespendlngb eﬁ?S) = 9.2;7"
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. .Table 4.20 Life Tatle Eliminating Blood Diseases as A Cause of Death for the Total

' Female ‘Topulation in Kenya (liultiple Decrement) and the Corresponding

_Gain ig;Life Expectancy at Each Age

_ i
30%10/20

'Corresponding e(75)

S A - N I T
0- -1".86902 | ..13098""| 13-098 100 000°| 467 255 | 5 849 348 | 58.u49 | . 2.76
5-9 | .98050 | .01950 1 695 86 902 | 430 273 | 5 382 093] 61.93| 2.50

10-14 | .98806 | .c119u.| 1 017 85 207 | 423 493 | 4 ©51 820 58.12| 2.u46

15-19 | .98530 | .01470 | 1 238 | 84 190 | 1417 855 | 4 528 327| 53.79| 2.u2.

20-24 | .98101 | .01899 1 575 82 952 | 410 823 | 4 110 472 49.55| 2.38

25-29 | .97612 | .02388 1943 | 81 377 | 402 030 | 3 699 649 us.ue|  2.35

30-34 ( .97417 | .02583 | 2 052 | 79 u35| 392 ou5 | 3 297 619| ul.51| 2.32

35-39 [ .96700 | .03300 | 2 554 77 383 | 380 530 | 2 905 574 37.55 2.32

40-44 | 97012 | .02988 | 2 236 | 74 829 | 368 555 | 2 525 Oun| 33.74| 2.32

45-45 | .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

6G-GY | .88271 | .11729 °|" 7 249 | 61 603 | 290 893 | 1 1ub 493| 18.52|  2.42°

65-69 | .88439 | .11561 6 307 54-554.| 257 003 (- -853 600 ‘15.65| 2.57

70-74 | .83u6Y4 | .16536 + 7 978 | 48247 221 290 596 597| 12.37| 2.81

75 4 s o 40 269 | 375 307 | 375 307] 9.32|  3.17

" 3 a, = .797 = 9.32 | s
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 CHAPTER V ‘
CONCLUDING SUMMARY AND RECOMMENDATTIONS:
INTRODUCTION | v R

* The zz.am ob:]ect:.ves of 'th:.s siudy weré.
1) To astimate the comple‘teness of death B

L "‘reglstra‘tlon An. Kenya in 1979 ralatlve to

 , B ‘the 1979 census populat:.on enmnera‘ted by ‘
. age and sax - us:mg -the Bezme‘t‘t—}::omuchn. ‘
""v;‘me‘thod, : N L ‘ ‘ :

52) To Qo‘nstzﬁuct-lifel iébiés' fbr'i(einya in 1373
using the 1973 number of registered feaths .
by age and sax - us:mg 'the Bemiett?fcri‘i;;fzii“

method of cmnsttfucﬁ;mg 1ife -tables Irom
v_imccngalete~~déa& Ieglstratlcm data; . )
3) -'11‘@ comstrutt :Life : tables Tor K:nya in 31873
- wsing @nl;y the 1959 and 19"79 ce:nsmes ‘data
- by the %m Census ~ based mra‘.t:hod o
L. a&nd fma]ly.,
lu)) To cmmsm*m* hi‘e Ita:b“res by ETOULS of TRISES
Yo @f mﬁl u:xs:m,g ﬂ:hse snmgle am:l mr.ﬂd:xple

mmt a@maach -

o : i
I:n @rtde‘r o amrrgo]:sh :t:he a:b@ve mtmred cibjacd:n@:s,,

‘!Uhé S‘tuziy WS ’dlmﬁ’ed imto :E‘:.\ve mxfz;p’:t:e:rs..' Z}ham:tre:z‘ @ma *na:ml_y“f



~i
e L

2189 -
5_deals-With the Problem Statement;.‘Objectives,'Theoretical
WVStatement hypotheses and the llteratvre review. In‘
'jChapter Two, the methods of analy51s gre mathematlcally
derived and dlscussed In Chapter Three, three of the four_
'methods of analy51s derlved and dlscussed 1n Chapter Two

' are applled tp.study the completeneSSwof death regxstratlon

”y

in Kexy and *to construct life tzbles for Kenya in 1872

(

B using the number of registered deaths;fand'using the 1969
~and 1975‘censuses data respectiyely._wln Chapter_Four,~the

., single and:multiple decrement approaches derived and dis-‘
“cussed in ChaDter IT are applled to the mortallty data in

| Kenya in 1979 reglstered by cause, age and sex. TFinally in

 this. Chapter,..a -summary of the major‘Fuuhngs is given:

fOllWEd//bY ll"e"felathH of the l1imitations of the various

methods of analy81s-.= N o'~'l;”_ In the flnal section

_of thls chapter, reommendaupns‘.for policytplanners and for

Ifurther_research‘w1ll be'glven,

5.2 °  CONCLUDING SUMMARY

- y - ‘A’Study of the’dompletedess of.death registration

has revealed that reglstratlon of. deaths 1n Kenya 1s poor
for both males and females, and that male deaths are
;reported relatlvely better to female deaths.‘ The comolete-
~‘iness was only 222 for males and 127 for females 1n 1979

,.. "u-" N
. Vi

= That is to say, out of all males deaths whlch occurred in



1

1879, only 22;2‘per cent ofvthe’deaths Were’currently re-

ported;' Similarly, for-females, out of all deaths which:
occurred in 197@ only 12. 7 per cent ot the deaths were
reported or reglstered. o AT

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-
C e N P

. mates which appear acceptable as nearly'allﬂof tﬁem'decline E

with increase in age. A comparison of the two seis of 1ife
expectancy estimates due to the ‘two méthods“reveals that

below ‘age 35 years for males and age HS years for females,

the 13 fa ex cctancy estimates due to theiknnett hO“lUCPL

method are systematlcally relatlvely hlgher than the corres= S

pondlng estlmates due to the Preston census based method.

And from age : 35 years for males and age HS years for females

:onwards, the pattern changes, i.e.; the llfe expectancy

estlmates due to the Bennett- Horluchl method become syste-

' matlcally re]atlvely lower than the correspondlng estlmates

due to. the Preston census- based method‘
.[ .

Further, a comparlson of the lzfe expectancy

¢

estlmates due to ‘the two methods of constructlng life

tables and the correspondlng values 1n the Kenya Natlonal

'.l_‘wv

e "Model" llfe tables 1979 reVealed that thegilfe expectancy

-‘

estlmates due .to the Bennett-Horluchl method agree relatlvely

RO

cowd
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better with the corresponding_Kenya Nationai‘"Model" life;
~_ table values than'the,oorresponding 1ife expectancy esti%
:mates'due:to ihe Preston cenSus-based.hethod. |

' On the ba81s of the foreg01ng flndlngs we ccnclude
‘; that the Bennett Horluchl method of constructing llfe tab1°s.
vfrom-lncompiete death reglstratlon data.gtves vetiep iife
'expectancy estimates relative to the'Pfeston census-based

[

method.

On Cause of death ana1y51s, the study has Found
that there ex1sts aée,‘sex and cause of death mortalaty
._dlfferentlals, with mortallty estlmates dte to the 81ng1e
decremeﬁt app“oach being relatively hlfhe“ than the
AcorreSpondlng mult 1ple decrement estimates. And. that for
a.glven causeeof\death, the'mortaiity*pattefns due to,the
two methods»ate similar. vFurther; for all groups of causes
considered'exoept acoidents,-the riskaof dying ‘is always.
highlat the beginning’and at the end of'the life span;
lowest at puberty, and low with an upward slope during

the long perlod of adulthood. For accldents the risk of

;dylng is hloher durlng the actlve years of llfe.

P . Durlng the - early years of llfe, it 1s observed
that the major causes of death for both males and females
_were Infectlve - Para81t1c and resplratory dlseases.

Between ages 15 years and 45 yeans, the effect of accidents

Vet
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_‘,as'a causelof death becomes great. I clalmed a heavy toll

' of llves ‘for males between the two ages.

in:o:der‘to have a general picture of the cause
of death stﬁnefure by‘age and sex,'fhedﬁdpﬁlafion can be,
sub~divided into three broad age gpouﬁsg
Under 15 yeans.of age, 15 yeaws tc HS“Q fs, and‘QS years-
and over.x Pd?bmales below age 15, the.leading causes of
" death a;ei' Infective_and Parasitic, bespiratory and cir-
o culatdry system diseases. Bej!:ween ag:eis" 15 years, and u5 years - &

[

.the  three leading causes: in order are:, accidents,. Infective

{A

and'Parasific,-and circulatory sYstem~diseases. Thereafter,

" the leadlng causes are 1nfect1ve and para81tlc, c1rcu1a

system ‘diseases and~resp1ratory system diseases.

Amongafemales, although‘theio;def is not clear
below age 15, ~the three leadlng causesaef death invorder
can be said to be Infectlve and Parasitic,‘resbiratory system
dlseases and 01rculatory system diseases. Between ages 5
years and 45 years, the leadlng causes'are infectiveland'
para81t1c, 01rcu1atory system dlseases\and accidents.

And thereaftey, the leading caqses_areiinfeetive and para-
';sitic,'circulatdry systen diseases and respiratory system

diseases.-

.o . - . - . e, .
! . VU e - o s LA e
- VLT et e i e e N e

B - [ . N et e .
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LT - . . .

Thevmortality estimates_fufthef'indicate'excess R
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female mortality over male mortalityaat the early years
of life. This could be dues to "1n—born" blologlcal (demog‘
'rapnlc) ractors. | | S | _Y;

On the basis of the‘foregoing findings, it is

concluded’that‘as‘in many developing countries, the major .

causes of death 1n Kenya as revealed bv the 1979 reglstered

)

deaths data are ba31cally env1ronnental causes. ‘
L) ‘ . ‘ i . ) P

o -

5.3 'b -LIMITATlONS OF’THE METHODS OF ANALYSIS:

;.

, ‘ , -3 _
Although the methods of analy51s used in thlS study
have glven reasonably good results, they however have some
tatlons which_. we _shall ~ just outline at tnls
stage, Method-by Method.. | |

o Starting with Method I;'Bennett—Horiuchi Method of

‘ — .
estlmatlng the completeness of death reglstratlon,'ﬂw P o

| llmltatlons 1nclude the follOW1ng.

- First, if the extent of migration is significantly
large compared to the number of reglstered deaths the
estlmated completeness tends to be. blased upward 1n the

presence of net ‘out-migration and downward by net 1n-mlg1’aflon- :

i
H
+

Second, the method is based on:the assumptlon that

______

.least for adults. However, the completeness may sometlmes

differ with age. -



Flnally, thls method may be sens1t1ye to the
dlfferentﬂal enumeratlon of the two succes51ve censusesHL
from whlch the annual age spec1f1c growth rates are "cal-
culated : Relatlve underenumeratlon in flrst (Second)
census would raise (lower) age. specmflc growth rates and
thereby blas the estlmated completeness. of death reglst—

-~ . I

ration.

Of the above mentioned limitations, note that no;

prior adjustiient was made in this study for the substantial"f“a

'1nflux of Ugandans to Kenya durlng the Amin reglme and/or

‘durlng the l°79 llberatlon war in Uganda, and the belleved

differential'coverage of the 1969 and 1979 Censusesh

For the Bennett- Horluchl Method of " constructlng Tife ™
~'_tables from 1ncomp1ete death reglstratlon data, 1ts main

.drawback is:

No estlmate of the llfe expectancy at birth 1s
'made u81ng this method s1nce 1t is likely that deaths under
‘vage flve are«recorded to a lesser extent thanvthose above |
*age five. Life expectancy under age flve should therefore

be estlmated through Some other method of estlmatlng 1nfant _

and chlldhood mortallty

N

For the Preston census -based method of construc-h'

tlng llfe tables, 1ts major drawbacks are._'



Plrst the mortallty estlmatdons obtalned are
sen81t1ve o dlfferentlal degrees of coverage obtalned by

two success1ve censuses. ‘
R o , B , (O

Second, the estimationS'are”sensitlve_to~fnter-‘
tcensal.mfgration; ‘
nj. S _ 5

Flnally, the mortallty estlmatlons obtalned by
this method :all to represent effectlvely mortallty condl-
tlons in the first five years of llfe. =Therefore llke thef
: Bennett Horluchl Method of constructlng life tables, for
‘a complete representatlon of mortallty condltlons in
developlng countrles (Kenya 1noluded), it w1ll ‘also usually
ke naxss;qr_to.lntroduce addltlonal_lnformatgbn»of child-
hood mortality levels. O ;' Aﬁ‘;? |

For the 51ng1e and multlple decrement methods of‘
oause of death analy31s, thelr main drawback is that the
methods use the mortallty estlmatlons due to the Bennett-
-Horluchl method of constructlng llfe tables as 1ntermed1ate
results in maklng cause of death nortallty es tlmatlons.
: r"hus, errors in the estimations due to the Bennett Horluchl

Method are llkely to be transferred 1nto the cause of

'death mortallty estlmatlons.'

N

B



. 5.4 . '+ RECOMMENDATIONS

a

<
PN

5.4.1 .Recommendations for Policv~Planners: :

On the ba51s ‘of the above conclu31ons, the complete-

. ness of death reglstratlon is poor and for: the few deaths

reglstered, cause of death data is no readlly avallable.

For instance thls study has onlv analvsed the 1979 gpgi at-

‘fered deaths, but it is for years since these deaths were
'reglstered and yet, they could not be obtalned eas11y Tt
- took the researcher over. elght months to get the dayg, ‘It

gls therefore recommended “that the authorltles concebned

with the reglstratlon of deaths should urge ‘the Staff at’

- health Centers and hospitals where ‘somé deaths ocoub +o
gh;step uﬁ efforts 1n reportlng the deaths completely and
'{accurately. Also, Chlefs .and thelr A=81stants whose a551s—'
‘tance the government has sought 1n the:reglstratlon'of
;-v1tal events should be taught and be 1nformed of the 1mpor-

tance of the exer01se ‘and be asked to reglster all deaths

' completely and accurately (that 1s by cause,'age, Sex and

. other related characterlstlcs) _ Slnce 1t is howeveb a

it is suggested that before .any. burlal ceremony takeS place,,

blt hard for a layman to know the cause of death PPEClsely, o

,every death . i'_should undergo a Postmoterm to. a
‘ il &certaln

the cause of death. ' ' R

The available cause of death data though Bopp has -

Cp

.‘.\’
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revealed that, although there has been substantlal morta-
_llty decllne° in Kenya over the recent past whlch have
been attrlbuted due to socio-economic devel p.ent »1d

‘ technologlcal advances in the preventlon and control of

RS AT
i

dlseases, and the gr0d1h and expan51on of publlc health

and, medical serv1ces, many groups of causes of death that

still Ldke a n avy LOll of lives comprlse dlseases that

l

s

can be treated easily if curatlve SeerceS were readlly

'

S avallable to the households, a range of the dlseases.common

- to the populatlon could be prevented through 1mmun1aatlon.
It is’ agalnst thls background that the study recommends o :
‘lthat 1mmunlzatlon should be brought to the households. .
'Further, 51nce rany infections and para51t1c discases c*n’
‘be dlrectly or 1nd1rectly assoc1ated Wlth malnutrltlon, in

'partlcular among chlldren, effectlve suppres31on 1s not

'A»amenable to the medlcal solutlon alone It is therefore

recommended that household llVlng standards, should be
"1mproved and better educatlon concernlng hyglene and nutri-

r_tlon be provmded, more partlcularly to mothers.

L, S :
_j, : Flnally, strict laws to prevent ac01dents should

\
be: formulated ‘and 1mplemented to arrest the rlslng number

'.of deaths due to accldents durlng the actlve years of one s_c«

llfe span.

BN



-5.4(2‘d‘Recommendations for.Further~Research:

'~ This study heas orf med that the majOP causes of

: death in Kenya are env1ronmental in orlgln, there is there-

fore need for studies to determlne reglonal dlfferences

in prevalence of causes of death 31nce Kenya is ecologl—

cally and cllmatlcally a diverse country. ThlS w1ll

particularly;help Health Planners in the distribution of‘f

the scarce medical facilities and services.

Further, the cause- of death categorles employed

) in .this study are too broad to prov1de an adequate basis

l“_-_ior,formnlatwng.a concrete publlc health pollcy in regard

to spec1f1c dlseases, it is therefore recommended that
¥

studies should be carrled out to determlne whlch diseases .-

!_among the 1ead1ng groups of causes of‘death are most

prevalent in Kenya~and by reglon.'

2

oo
-
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o , APPENDIX OF TABLES
.Table A.1 (i)

,,The ratio,.,od,o/zodqo, and corresuondihg e(x) values |

-(x 75,...,95) assoc1ated with ‘many levels of nortallty in

~ the Coale—Demeny West model llfe tables, males and females

25 .1y 12.06 9.08  6.66 4.71

2.32

MALES
 Level  Ratis.  e{75)  e(80Y {850  e{30) e{93)
3 1.161 6.05 4.55 3.350 2.4l 1.71

b ¢ 1.09% . 6.31  4.75  3.49°  %.5L 1,77 -
5 '1.03%  6.57  4.95  '3.63 _ 2.60  1.83
6 .980 ©  6.82 5.14 3.77°.1  2i70 1.90
7 .930 . 7.06 5. 32 3.90.  2.79  1.95
8 . 885 7.29 . 5.9 4,03 & 2.87 - 2.01

9 .842 7.52 5.67 .15 2.96  2.07
10 802 7.7%  5.83 4.27  3.04.  2.12
"1k -/ .763 7.96 . 5.99 4.38 3.12  2.18
12 .725  8.17 6,15  4.50°  3.20  2.23
13 . .683- . . 8.38 - 6.30°  14.61 3.28  2.28

i 648 . 8.55 6.43 - 4,70  3.3%

15 . .609 . 8.71 - 6.55 .79 . 3.40  2.36
16,570 . 8,88 6.68  4.88  3.47 2,40
17 0530 9.06 - 6.81 4.98  3.53 °  2.45
18 . .480 . 9.26  6.95 '5.09  3.61 - 2.50
19 JH7 0 5.u48 7.11  5.20  3.68 .55

20 .40l . §.67 * 7.26  5.31  3.77  2.60
21 1382 9.30  7.43 5.4y 3.85  2.66
S22 .305 . 10.25  7.70  5.63 . 3.99  2.75
;23 . ,255.  10.70  8.03  5.88 ' 4.16  2.86
2 - ..202  11.28  8.48  6.21 - L.4O . 3.02

3.23



Table A.1 (ii)

Level

2

0w oo N O O E oW

21
22
s

24
!2'5 i

"fSource; _Benﬁeft N'Gf and S. Horiuchi;?lggé op. .cit., pp 1l.

A

Ratio

1.461

1.376

1.300

1..233

1.171

1.115
1.062

1.012

961
.918

372
S .827
- /'./v‘). .

-

.787
.729

. 673 R

617

660 .

.501

7 lues

. 865

_;.238

.235

- .175

c . 117

-~ FEMALES

e(75)  e(80) ..e(85)  e(90) - e(85)
6.15 L | |
6.45  -°4.88 * - 3.57 2.54. 1.78
6.75 . 5.11 ° 3.73 2.65  1.86
7.05 5.33 ¢ 3.89 2.76  1.93 -
S 7.34 5.8h . h.0Y 2.87  1.99
©7.62  5.75 .0 4,13 2.97  2.06
7.89 5.95  4.33 3.07 2.12
8.16 . 6.1% ! n.47 . - 3.16  2.19 -
8.42°  6.33 % 4.6l 3.26  2.25
8.67  6.52 ' 4.7%  3.35 2.3l
8.92  6.70 " 4.88 . 3.4y  2.37
5.17 §.88 % 5.00 3.53  2.43
9.37 7.02° ¢ 5.11 3.60  2.47
9.56 7.16 : 5.21 3.67  2.52
.9.77 - 7.32 1-5.33 - 3.75  2.57
9.99 . 7.48 T 5.4y 3.83 2.63
" 10.23 7.65 & 5.57 3.92 2.68
10.48 7.83 ¢ 5.70  4.01 - 2.74
10.73 - 8.01 £ 5.84 4.11 © 2.80 7
11.01 8.22 % 5.99 © 4,21  2.87 °
11.4% . 8.54 ¢ §.22 4.38 2.98
11.97..  8.9% % 6.62 4.69  3.12
12.65 9.46 7 6.91 4.86  3.10
13.52.°  10.17 :i’7.45 5.24 3.84 -

et
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' Table A.2 Coefficients for Estimafing p(A) from the Growth‘-'

Rate over: Age 10. and the Ratn.o of the popula..Lon over age .

45 to the populatlon

-Es t:l_-mat:x.ng eq‘ua‘t:.on :

'over age 10. SR

1

"

"\
*

N el n

SN
.

) p(A) = a(A)+b(A)r(lO+) + CCA)zn[ZNcus+)/
' o ' A N(lO*;7
R R oy
(L) (2) (3) v (w)
Age a(a) b(A) L CCA)
45 229 20,43 ii | %.258
50 205 - 18.28  .235
55 179 16.02 . .207
50 .150 S 13.66 .. - .176
657 119 .22 - .14l |
© 90 . ©.086 ).">-vs.77' 102
75 CJoss - - s.s0  .063
80 .025 w30 . .029
-85 /006 | 2.88 7 .006

- Source: H:Lll, K and H. ‘Zlotnik, 1982 op. cit. pp. &
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‘Table A.3 Coefficients for Estimating Z(A) from the
Ratio of Deaths 45+ to Deaths '10+ and the .Populaltior'l'v
Growth Rate.’ |

R 9 -_'3 4. 5

'Régional-ramily A alA) . b(Af. ' AC(A)“
< ff_west S0 w5 T -13.43 181.u»7" 17.57;'
| 7 50 -12.8 163.6 . 15.u9
e 85 . -1l.24 1837 13.34
0 _15 9.50  121.2 1107
85 - 7.21 gs.i'-__“ 8.67 -
70 - 448 69.2 o 6F23 o
e 75 = L1.6Y 42,97 3.91
80 - .72.  20.5 1.98
85 2.03  s5.& . .70 -

. Source: Hill, K and H. Zlotnik, 1982 op. cit. pp 21.

,
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